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Part I: Planning Process

Chapter 1 [bookmark: _heading=h.yuz6ewp8r02h]Introduction
[bookmark: _heading=h.4qy60rbcmxde]Introduction
The Uintah Basin Region (Region) is located in the northeastern corner of Utah and consists of Daggett County, Duchesne County, and Uintah County within this tri-county area. The Region is very rural, with a total population of 58,261 persons within an approximate 8,480 square mile area (U.S. Census QuickFacts, 2022).
The Uintah Basin Region and the incorporated communities that lie within these boundaries are vulnerable to natural hazards that have the possibility of causing serious threats to the health, welfare, and security of its residents. The cost of response to and recovery from potential disasters, in terms of potential loss of life or property, can be lessened when attention is turned to mitigating their impacts and effects before they occur or reoccur.
The joint representative body for the counties, reservation, and municipalities within the Uintah Basin is the Uintah Basin Region 5 (UBR5) Regional Response Planning Committee (RRPC), which is made up of the emergency managers from each of the three counties.
Recognizing the importance of reducing community vulnerability to natural hazards, the UBR5 RRPC is actively addressing hazard mitigation through updating this Multi-Jurisdictional All Hazard Mitigation Plan. While overall maintenance of the plan is the responsibility of the UBR5 RRPC, implementation of the plan is the responsibility of the counties, tribe, and participating towns and cities within the Uintah Basin Region. Some of the benefits to be realized from this effort include protection of public health and safety, preservation of essential services, prevention of property damage, and protection of the local economic base.
This Multi-Jurisdictional All Hazard Mitigation Plan seeks to identify the county’s and individual communities’ hazards and understand their impact on vulnerable populations and infrastructure. With that understanding, the plan sets forth solutions that, if implemented, have the potential to significantly reduce threat to life and property. The plan is based on the premise that hazard mitigation works. With increased attention to managing natural, technological, and manmade hazards, communities can reduce the threats to citizens and through proper land use and emergency planning can avoid creating new problems in the future. Many solutions can be implemented at minimal cost and social impact.
This is not an emergency response or management plan. While the plan can be used to identify weaknesses and refocus emergency response planning, the focus is to support better decision making directed toward avoidance of future risk and the implementation of actions that will eliminate or reduce the risk for those that may already have exposure to a hazard threat.
The Uintah Basin Regional Multi-Jurisdictional All Hazard Mitigation Plan was created with the goal of substantially and permanently reducing the county’s vulnerability to hazards through sound public policy. By increasing public awareness of potential harm, documenting resources for risk reduction and loss prevention, and identifying activities to guide the development of less vulnerable and more sustainable communities, this plan aims to protect citizens, critical facilities, infrastructure, private property, and the natural environment.
[bookmark: _heading=h.dwrez67nqdsb]Plan Organization
The UBR5 Hazard Mitigation Plan was developed and organized within the rules and regulations established by 44 CRF 201.6. The plan contains a discussion of the methodology used to develop the plan, the hazard risk assessment, and the mitigation strategy. Separate annexes for each of the counties and the reservation are included to address area-specific risk and mitigation. There are also several appendices that include planning documentation and hazard related technical information.
Part I of the plan provides a general overview of the plan and its planning process and identifies who was involved in revisions of the plan and the process used to develop this particular revision.
Part II contains a community profile of the Region.
Part III provides a brief definition for each natural hazard. All hazards identified as affecting the Region are analyzed at the county and incorporated city levels and then summarized in a hazard profile.
Part IV outlines the Mitigation Strategy and identifies the goals, objectives, and mitigation projects.
Part V details the plan maintenance process and provides a tentative timeline for updating the plan in the future.
The Appendix contains contact information for the planning team, meeting minutes, meeting invites, worksheets, agendas, public participation social media advertisements, website screenshots, disadvantaged community tables, plan adoption and endorsement forms, and references.
[bookmark: _heading=h.t99knedvgjxl]Purpose
This plan exists to identify natural hazard threats to the community, prepare mitigation management strategies to address those threats, develop short-term and long-term goals and objectives for mitigation planning, and to fulfill federal, state, and local hazard mitigation planning obligations. The intention of this plan is to enhance awareness of and provide mitigation strategies for elected officials, agencies, and the public and develop actions which will minimize negative outcomes to the Uintah Basin Region’s citizens, the economy, and the environment due to potential natural hazard threats. The well-being of the county and local communities rests on reducing risks to life and property in the event of a hazard event or emergency/disaster. 
The core mission of the plan is to:
· Coordinate with each participating local government to develop a regional planning process that meets each component of FEMA’s Local Mitigation Plan guidance and any additional state planning expectations, both regionally and specifically.
· Gather local input on natural hazard mitigation planning.
· Reduce risk from natural hazards in the Uintah Basin Region through the implementation and updating of a regional plan.
[bookmark: _heading=h.obp15836n546]Hazard Mitigation & Hazards
Hazard mitigation is defined as cost-effective actions that have the effect of reducing, limiting, or preventing the vulnerability of people, culture, property, and the environment to potentially damaging, harmful, or costly hazards. Hazard mitigation measures, which can be used to eliminate or minimize the risk to life, culture, and property, fall into three categories:
1. Those that keep the hazard away from people, property, and structures;
2. Those that keep people, property, or structures away from the hazard; and
3. Those that reduce the impact of the hazard on victims (e.g., insurance).
Hazard mitigation measures must be practical, cost effective, and culturally, environmentally, and politically acceptable. Actions taken to limit the vulnerability of society to hazards must not, in themselves, be costlier than the anticipated damages.
Hazard mitigation planning must be based on vulnerabilities and its primary focus must be on the point where capital investment and land use decisions are made. The placement of capital investments, whether for homes, roads, public utilities, pipelines, power plants, or public works, determine to a large extent the nature and degree of a community’s hazard vulnerability. Once a capital facility is in place, there is little opportunity to reduce hazard vulnerability through correction of errors in location or construction. It is for this reason that often the most effective mitigation tools are zoning and other ordinances that manage development in high vulnerability areas and building codes that ensure that new buildings are constructed to withstand the damaging forces of anticipated hazards.
Because disaster events are generally infrequent, the nature and magnitude of the threat is often ignored or poorly understood. Thus, the priority to implement mitigation measures is low and implementation is slowed. Mitigation success can be achieved, however, if accurate information is portrayed through complete hazard identification and impact studies, followed by effective mitigation management.
The hazards analyzed in this plan include the following:
Natural Hazards
· Severe Summer Weather
· Extreme Heat
· Lightning
· Hail
· Tornado
· Straight-line Wind
· Severe Winter Weather
· Extreme Cold
· Winter Storm
· Avalanche
· Wildfire
· Flood
· River or Stream Flood
· Flash Flood
· Dam Failure
· Drought
Geological Hazards
· Earthquake
· Landslide
· Problem Soils
· Expansive Soils
· Land Subsidence
Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact the Uintah Basin Region due to geographic location:
· Hurricane 
· Sea Level Rise
· Storm Surge
· Tsunami
· Volcanic Eruption
[bookmark: _heading=h.6ammzqx4mc3m]Scope
The plan provides comprehensive natural hazard identification, risk assessment, vulnerability and impact analyses, mitigation actions, and an implementation schedule.
[bookmark: _heading=h.i6d82gosuusz]Plan Goals & Objectives
The goals of the Uintah Basin Regional Multi-Jurisdictional All Hazard Mitigation Plan include coordinating with local governments to develop plans and processes that meet the planning components identified in the FEMA Region VIII Crosswalk document, as well as Utah DEM planning expectations and public input from the local community. The overall objective is risk reduction from natural hazards in the state of Utah through implementing and updating county, regional, and the state of Utah mitigation plans.
[bookmark: _heading=h.3fw91t91jt7]Authorities
Federal
Public Law 93-288, as amended, established the basis for federal hazard mitigation activity in 1974. A section of this Act requires—as prerequisite for state receipt of future disaster assistance outlays—the identification, evaluation, and mitigation of hazards. Since 1974, many additional programs, regulations, and laws have expanded on the original legislation to establish hazard mitigation as a priority at all levels of government.
Several additional provisions were also included when PL 93-288 was amended by the Stafford Act that provide for the availability of significant mitigation measures in the aftermath of a presidentially declared disaster. Civil Preparedness Guide 1–3, Chapter 6—Hazard Mitigation Assistance Programs places emphasis on hazard mitigation planning directed toward hazards with a high impact and threat potential.
The Disaster Mitigation Act of 2000 (DMA 2000) was signed into Law on October 30, 2000 by President Bill Clinton. Section 322 defines mitigation planning requirements for state, local, and tribal governments. Under Section 322, if states submit a mitigation plan (a summary of local/regional mitigation plans) identifying natural hazards, risks, vulnerabilities, and proposed actions to reduce those risks and vulnerabilities, the state is eligible for an increase in the federal share of hazard mitigation.
State
The Governor’s Emergency Operation Directive, the Robert T. Stafford Disaster Relief and Emergency Assistance Act, amendments to Public Law 93-288, as amended, Title 44, CFR, Federal Emergency Management Agency Regulations, as amended, State Emergency Management Act of 1981, Utah Code 53-2, 63-5, Disaster Response Recovery Act, 63-5A, Executive Order of the Governor, Executive Order 11, Emergency Interim Succession Act, 63-5B.
Local
Effective natural hazard mitigation is dependent upon local governments assuming a vital role. As such, each local government will review all present or potential damages, losses, and related impacts associated with natural hazards to determine what is required for mitigation action and planning. For Daggett County, Duchesne County, Uintah County, and the cities and towns within, the local executives responsible for implementing plans and policies are the county commissioners and city or town mayors. It is critical that local governments be prepared to participate in the post-disaster Hazard Mitigation Team process, as well as the pre-mitigation planning outlined in the Multi-Jurisdictional All Hazard Mitigation Plan. 
Chapter 2 [bookmark: _heading=h.nhq9scepe5mk]Planning Process
[bookmark: _heading=h.tav0z7njzdsc]Planning Process
The 2024 Uintah Basin Region Multi-Jurisdictional All Hazard Mitigation Plan was completed through the collaborative efforts of the Utah Department of Public Safety Division of Emergency Management, County Emergency Managers, Fire Departments, Sheriff’s Offices, Public Works Departments, Planning and Zoning Commissions, Assessor’s Offices, City, County, and State GIS Departments, Elected Officials, Public Employees, Utah Division of Forestry, Fire and State Lands, and citizens of the cities and town within the Region. Feedback was solicited through the Uintah Basin Region Local Hazard Mitigation Planning Team. During the plan development, the draft plan was posted on the social media sites for each of the participating counties. All comments, questions, and discussions resulting from these activities were given thoughtful consideration as the plan was developed.
Additionally, many of the hazards described in this mitigation plan also affect counties adjacent to Daggett County, Duchesne County, and Uintah County. The draft of this plan was sent to each of these neighboring counties, and their input was considered and implemented. The 10 adjacent counties are listed below:
· Sweetwater County, WY
· Moffat County, CO
· Rio Blanco County, CO
· Garfield County, CO
· Summit County, UT
· Carbon County, UT
· Utah County, UT
· Wasatch County, UT
· Grand County, UT
· Emery County, UT
[bookmark: _heading=h.kicutn5ouwst]Participating Jurisdictions
This plan covers Daggett County, Duchesne County, Uintah County, the cities of Duchesne, Myton, Roosevelt, Ballard, Naples, and Vernal, and the towns of Dutch John, Manila, Altamont, and Tabiona. Each of these jurisdictions participated in the update of the plan.
	Jurisdiction
	Attended at least one meeting
	Represented at Mitigation Workshop
	Met with Core Planning Team
	Submitted at least one new mitigation action
	Reviewed past mitigation actions

	Daggett County
	X
	X
	X
	X
	X

	Duchesne County
	X
	X
	X
	X
	X

	Uintah County
	X
	X
	X
	X
	X

	City of Duchesne
	X
	X
	X
	X
	X

	City of Myton
	X
	X
	X
	X
	X

	City of Roosevelt
	X
	X
	X
	X
	X

	City of Ballard
	X
	X
	X
	X
	X

	City of Naples
	X
	X
	X
	X
	X

	City of Vernal
	X
	X
	X
	X
	X

	Town of Dutch John
	X
	X
	X
	X
	X

	Town of Manila
	X
	X
	X
	X
	X

	Town of Altamont
	X
	X
	X
	X
	X

	Town of Tabiona
	X
	X
	X
	X
	X



[bookmark: _heading=h.wvsnpvkvp1wu]Uintah Basin Region 5 Regional Response Planning Committee Planning Team
The Uintah Basin Region local hazard mitigation planning team is comprised of representatives from the Daggett County Local Emergency Planning Committee (LEPC), Duchesne County Local Emergency Planning Committee (LEPC), Uintah County Local Emergency Planning Committee (LEPC), county emergency managers, county department heads, participating city and town representatives, support technicians, and select other county department representatives, as well as planning consultants and representatives from the Utah Division of Emergency Management (DEM). The table below lists each member of the LEPC. Descriptions of the planning meetings follow in the next section below as well as with the meeting minutes in Appendix B.
	Agency
	Representative
	Position

	Uintah County OEM 
	Heidi Lundburg
	Emergency Manager

	Duchesne County
	Mike Lefler
	Emergency Manager 

	Daggett County 
	Leonard Isaacson 
	Emergency Manager

	Myton City
	Allen Allred
	Director Public Works

	Roosevelt City
	Joshua Bake
	City Manager

	Town of Dutch John 
	Sandy Kunkel
	Mayor 

	Vernal City
	Gabby Blackburn
	Planning Director

	Uintah Fire District
	Jeremy Raymond 
	Director

	UBMC
	Tawnie Reynolds
	ED Manager

	UBAOG
	Julie Slocum
	Director Community Service

	Integrated Solutions Consulting
	Jacob Halley
	Consultant

	Integrated Solutions Consulting
	Daiko Abe
	Consultant



[bookmark: _heading=h.iv3t8yx5jp33]Local Hazard Mitigation Planning Meetings & Mitigation Workshops
Uintah Basin Region Hazard Mitigation Plan Update Kickoff Meeting—May 17, 2023
The Core Planning Team held the Virtual Hazard Mitigation Plan Update kickoff meeting on May 17, 2023. This meeting served to provide an overview of the 2024 update process, provide roles and expectations, discuss public and stakeholder involvement, review project timelines, and discuss needed data requests. See Appendix B for the meeting’s agenda.
The attendance roster for the meeting is as follows:
	Agency
	Representative
	Position

	Straten Networks
	Mark Robertson
	Safety

	Duchesne County
	Tracy Killian
	

	Roosevelt City
	Joshua Bake
	City Manager

	Uintah Fire Dist
	Terri Terril 
	Admin Assistant

	Vernal PD
	Keith Campbell
	Assist Chief

	UBAOG
	Kim Deter
	Community Service

	UBAOG
	Julie Slocum
	Director Community Service

	Uintah County OEM 
	Heidi Lundburg
	Emergency Manager

	THCD
	Rob Grove
	MRC Coordinator

	UBMC
	Greg Gardiner
	Chief Nursing Officer

	Myton City
	Allen Allred
	Director Public Works

	Uintah Fire District
	Jeremy Raymond 
	Director

	Vernal City
	Gabby Blackburn
	Planning Director

	UHP
	Brett Gehring 
	Lieutenant

	UBMC
	Tawnie Reynolds
	ED Manager

	Town of Dutch John 
	Sandy Kunkel
	Mayor 

	Duchesne County
	Mike Lefler
	Emergency Manager 

	Duchesne Sheriff’s Office
	Monty Nay
	Chief Deputy

	UBAOG
	Carl Conrad
	Transit Director

	UBAOG
	Joey Reyes
	Transit Manager

	Uintah County
	John Laursen
	Commissioner

	Uintah County 
	Jordan Merrell
	GIS

	Naples PD
	Nathan Simper
	Chief

	Daggett County 
	Peyton Ashely
	Road Dept OP

	Daggett County 
	Sean Hughes 
	Road Dept OP Supervisor

	Daggett County 
	Leonard Isaacson 
	Emergency Manager

	Town of Manilla
	Katie Anderson
	Assistant EM 

	Uintah County Sheriff’s Office
	Brian Fletcher 
	Chief Deputy 

	Duchesne County 
	Shelly Felter 
	EM Coordinator 

	Uintah County
	Deanna Nyburg
	Planner

	Town of Altamont
	Clyde Watkins
	Mayor

	Duchesne City
	Rodney Rowley
	Mayor

	Tabiona Town
	John Breakfield
	Mayor

	Ballard City
	Bob Abercrombie
	Mayor

	Integrated Solutions Consulting
	Jacob Halley
	Consultant

	Integrated Solutions Consulting
	Daiko Abe
	Consultant



Hazard Mitigation Planning Workshop—September 13, 2023
Planning workshop to review and rank hazards.  Review existing mitigation actions and develop new actions.
The attendance roster for the meeting is as follows:
	Agency
	Representative
	Position

	Straten Networks
	Mark Robertson
	Safety

	Duchesne County
	Tracy Killian
	County Commissioner

	Roosevelt City
	Joshua Bake
	City Manager

	Uintah Fire Dist
	Terri Terril 
	Admin Assistant

	Vernal PD
	Keith Campbell
	Assist Chief

	UBAOG
	Kim Deter
	Community Service

	UBAOG
	Julie Slocum
	Director Community Service

	Uintah County OEM 
	Heidi Lundburg
	Emergency Manager

	THCD
	Rob Grove
	MRC Coordinator

	UBMC
	Greg Gardiner
	Chief Nursing Officer

	Myton City
	Allen Allred
	Director Public Works

	Uintah Fire District
	Jeremy Raymond 
	Director

	Vernal City
	Gabby Blackburn
	Planning Director

	UHP
	Brett Gehring 
	Lieutenant

	UBMC
	Tawnie Reynolds
	ED Manager

	Town of Dutch John 
	Sandy Kunkel
	Mayor 

	Duchesne County
	Mike Lefler
	Emergency Manager 

	Duchesne Sheriff’s Office
	Monty Nay
	Chief Deputy

	UBAOG
	Carl Conrad
	Transit Director

	UBAOG
	Joey Reyes
	Transit Manager

	Uintah County
	John Laursen
	Commissioner

	Uintah County 
	Jordan Merrell
	GIS

	Naples PD
	Nathan Simper
	Chief

	Daggett County 
	Peyton Ashely
	Road Dept OP

	Daggett County 
	Sean Hughes 
	Road Dept OP Supervisor

	Daggett County 
	Leonard Isaacson 
	Emergency Manager

	Daggett County 
	Katie Anderson
	Assistant EM 

	Uintah County Sheriff’s Office
	Brian Fletcher 
	Chief Deputy 

	Duchesne County 
	Shelly Felter 
	EM Coordinator 

	Uintah County
	Deanna Nyburg
	Planner

	Integrated Solutions Consulting
	Jacob Halley
	Consultant

	Integrated Solutions Consulting
	Daiko Abe
	Consultant



[bookmark: _heading=h.zgp40ipi36y]Public & Stakeholder Involvement
This section documents the involvement of federal, state, regional, and local stakeholders in the development of this Uintah Basin Region 5 (UBR5) Hazard Mitigation Plan. The UBR5 Plan affects numerous organizations, including county departments, municipalities, utility companies, and federal and state agencies. The general public must be given an opportunity to be involved in the planning process. As such, a number of public outreach activities were organized to ensure public participation and input was obtained. A public survey was utilized to inform the public of the hazard mitigation plan update as well as incorporating responses related to mitigation related concerns. All stakeholders within the planning area were provided an opportunity to participate in the public survey as an additional opportunity to solicit more feedback.  Each plan participant forwarded the online survey link to their networks of contacts to increase the stakeholder participation.  The public was provided an opportunity to attend public meetings following the stakeholder workshop held on September 13, 2023 where updates on the planning process were provided as well as individual mitigation ideas for homeowners. participate in Additionally, a draft of the 2024 Uintah Basin Region Multi-Jurisdictional All Hazard Mitigation Plan was made available to the public and linked on the website on the Office of Emergency Management page beginning on August 2, 2024. The link was updated with the completed version of the plan in September 2024 and is still available for review. This allowed the public the opportunity to comment or provide feedback on the updated plan before completion. A screenshot of the link is provided in Appendix D. Neighboring jurisdictions, representatives of businesses, academia, and other private organizations were notified of the public meetings and invited to participate via email and were also invited to provide feedback related to the draft HMP document.  No responses were received from neighboring jurisdictions throughout the planning process.  Members of the businesses, academia, and other private organizations responses were recorded through the public survey process and incorparatedaccordingly.
Underserved Communities: The Uintah Basin Association of Governments (UBAOG) was represented as stakeholders throughout the plan update process, the UBAOG provides strong central organization, to unify the tri-county area for economic and social development.  The UBAOG serves as a conduit to underserved populations such as homeless and other vulnerable populations throughout the planning area.
[bookmark: _heading=h.x83qfttkeb6f]Public Survey
An emergency preparedness study and survey was distributed to the public through coordination with the local newspaper, Facebook, and the website beginning in August 1-September 1 2023. The purpose of the survey was to allow Uintah Basin Region residents and businesses to help the county update its emergency preparedness plans by providing feedback on how they respond to emergencies in the region and how the region can better serve them during an emergency. The post about the survey was made on the Uintah, Duchesne AND Daggett County Utah Emergency Management Facebook pages. The post can be found in Appendix D. The survey remained easily accessible and available to the public on the website on the Emergency Management page until September 1 2023. and received 69 responses in total. A screenshot of this page can be seen in Appendix D.
[bookmark: _heading=h.csk7001rak3d]Public Survey Response Incorporation: Public responses were reviewed and taken into account in the hazard ranking process.  Several of the questions presented in the public survey included questions/concerns related to the hazards of most concern for the planning area as well as mitigation activities needed within the area.   The planning team weighed the public and stakeholder responses and incorporated them accordingly through the qualitative ranking process for the identified hazards along with any potential mitigation project/action ideas that were relevant.
[bookmark: _heading=h.9otooqcqftat]Stakeholder Participation
Additional state and regional stakeholders participated in the 2024 update of the Uintah Basin Region Multi-Jurisdictional All Hazard Mitigation Plan:
· Utah Division of Emergency Management
· Utah Department of Transportation
· Utah State Police
· U.S. Bureau of Land Management
[bookmark: _heading=h.hzq75k2y2zyb]Equity Considerations for Underserved Communities and Socially Vulnerable Populations
Some disasters occur on larger scales and are more impacted by built environments and most likely to continually impact those most at risk because of existing health conditions, lack of resources, being underserved by past mitigation planning work, facing historical disinvestment in their communities, or other factors. In this case, people in widely different locations can be the most harmed by repeating disaster cycles, so mitigation strategies should also work to break cycles of loss caused by social and economic disparities. Hazard mitigation strategies can reduce existing risk by, for example, relocating a building out of an area that frequently floods. In each case, an attempt has been made to lessen the harm of a future flood before the event happens. Strategies may also seek to make future development less vulnerable to hazards at the time it is built. Examples would be requiring new structures to be elevated above predicted flood levels or by building structures to better withstand future hazards. Hazard mitigation plans are designed to involve the input of stakeholders from different perspectives to ensure plans use the best available data, are aligned with the needs of the entire community, and are in alignment with other plans, such as comprehensive plans, capital improvement plans, and climate action plans.
This Hazard Mitigation Plan continues to recognize that all members of the community are not impacted in the same way by natural disasters. Some community members are at more risk, for a number of possible reasons. A mitigation strategy that uses a “one size fits all” approach and does not recognize different levels of risk will not adequately or efficiently support historically underserved populations and can actually make inequalities worse after a disaster. 
Equitable mitigation success should be measured by assessing who was most impacted in loss of life or financial harm by past and future disasters, quantifiable reductions of vulnerability to those most at risk, and increasing engagement with historically underserved populations and community organizations to better understand how plans and processes and natural hazard events are affecting different communities. 
The county and participating jurisdictions have a responsibility to ensure equitable outcomes in the implementation of this plan and to ensure that action is taken to reduce vulnerabilities to disasters experienced disproportionately by marginalized populations. 
The Climate & Economic Screening Tool provided by the U.S. Council on Environmental Quality analyzes the 2010 census tracts in Daggett County, Duchesne County, and Uintah County for disadvantaged communities. The burdens experienced in each census tract are identified and described in Appendix C. 
Each county also invited and coordinated with stakeholders representing a number of local organizations serving disadvantaged populations, such as the Turning Point Homeless Shelter in Vernal, Duchesne County Food Pantry And Homeless Shelter and the Daggett County Coalition.  Additionally, the public survey specifically included questions to determine how the county could better support functional and access needs populations and underserved groups in the county. Questions include, but are not limited to: During times of emergency, information is provided in a format I can understand; I can easily obtain emergency information in times of crisis; Please indicate how Daggett, Duchesne and Uintah County can better assist you in preparing for emergencies and disasters; What might prevent you from leaving your place of residence if there was an evacuation order?








Part II: Community Profile
Chapter 3 [bookmark: _heading=h.hvkvyj6s57ti]Uintah Basin Region Profile
[bookmark: _heading=h.mdtvshixxnzz]Location
The Uinta Basin Region is located in the northeastern corner of Utah, with its northern border adjoining the southern border of Wyoming and its eastern border adjoining the western border of Colorado. The Uinta Mountains make up the southwestern area of the Region as well as the southern border.. It is bordered on the north by Sweetwater County, WY; on the east by Moffat County, CO; on the south by Grand and Carbon Counties; on the west by Utah and Wasatch Counties; and on the northwest by Summit County. Total area of the region is 8,478 square miles, of which 61 square miles is water (U.S. Census QuickFacts, 2022).
[bookmark: _heading=h.m7ptewq1mwy6]Topography & Vegetation
[bookmark: _heading=h.ug86eqpgfiz3]The Uinta Basin Region is in the semi-arid region of northeastern Utah. The region is positioned on the south side of the Uinta Mountains. The region’s terrain slopes to the south and the east on the southern side of the Uintas, which run east to west along the northern border of the county. The highest point in the range is King’s Peak at 13,528 feet, which is also the highest point in the state of Utah. Duchesne has an elevation of 5,518 feet, Myton has an elevation of 5,085 feet, and Roosevelt has an elevation of 5,095 feet. Of the two towns, Altamont has an elevation of 6,388 feet, and Tabiona has an elevation of 6,516 feet. The elevation range within the county is from 13,528 feet in the Uinta Mountains to 4,619 feet in Nine Mile Canyon in the southeastern part of the county near the shared borders with Uintah County and Carbon County (Duchesne County Topographic Map, 2023).
[bookmark: _heading=h.9ekfsmpws6o9]The Uinta Mountains are the highest mountain range in the contiguous United States with no modern glaciers. Lush mountain forests, as part of Ashley National Forest, cover the lower parts of the range while rock and permafrost dominate the upper elevations. The most common species of tree in the lowest elevations of the forested land in the county is pinyon pine and juniper. Douglas-fir, white fir, ponderosa pine, limber pine, and lodgepole pine can be found at mid-elevations. The highest elevation species are primarily Englemann spruce and Subalpine fir. Quaking aspen can be found at all elevations, and blue spruce is often found in the lower riparian areas. Many species of grasses, shrubs, and forbs can also be found throughout the county (Duchesne County General Plan, 2022). 
[bookmark: _heading=h.5bjack4bbgze]The Duchesne River flows southward from the Uinta Mountains in the northwestern corner of the county and then eastward through the central part of the county. Salt cedar (Tamarisk), Russian olive tree, cottonwood, and willow are common species found in the riparian areas of the county (Duchesne County General Plan, 2022). 
[bookmark: _heading=h.rv3ffkrbtb1f]Nine Mile Canyon in the southeastern corner of the county is approximately 40 miles long and extends through both Duchesne and Carbon Counties. Nine Mile Canyon Road weaves through the canyon and was once the primary transportation corridor for the region during the late 1800s. Nine Mile Creek is the small stream that originally formed the canyon and is a minor tributary of the Green River. The stream empties into Desolation Canyon in the east. Several smaller canyons branch off the larger Nine Mile Canyon, and a few have roads traveling through them, as well (Flickr, 2010). 
[bookmark: _heading=h.e6kaj50tjqx]Natural Resources
[bookmark: _heading=h.f9ef0295od6m]The Uinta Basin Region depends heavily on the mining of energy and minerals.  Coal, iron, phosphate, oil, and natural gas are significant natural resources present in the region. The individual county annexes provide details on the prevalent natural resources by county within the region.
[bookmark: _heading=h.8c3oco1lokpg]Climate
The climate in Region  is primarily semi-arid, with occasional severe cold in the winter. The climate in the upper elevations of the Uinta Mountains is often colder with increased snowfall. Average annual precipitation is approximately 9.12 inches based on the averages of the three counties included in the region.  Specific information by county and participating jurisdictions are provided within the county annexes.








Part III: Risk Assessment
Chapter 4 [bookmark: _heading=h.fs0mzwuga8os]Hazard Risk Summary
Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and property damage resulting from natural hazards. It allows emergency management personnel to establish early response priorities by identifying potential hazards and vulnerable assets. The process focuses on the following elements:
· Hazard identification—Use all available information to determine what types of disasters may affect a jurisdiction, how often they can occur, and their potential severity.
· Vulnerability identification—Determine the impact of natural hazard events on the people, property, environment, economy, and lands of the region.
· Cost evaluation—Estimate the cost of potential damage or cost that can be avoided by mitigation.
The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in the planning area and meets requirements of the DMA (44 CFR, Section 201.6(c)(2)).
[bookmark: _heading=h.x9j5qrpt17uv]Identified Hazards
There are countless hazards that pose a threat to human life, health, and well-being, and no attempt is made here to compile an exhaustive list. Those that are addressed in disaster planning are generally categorized as “natural” or “technological” (sometimes “manmade”). The FEMA website contains a thorough discussion and list of hazards in the section entitled “National Risk Index for Natural Hazards” (FEMA, 2022). Some hazards are a threat to all geographic areas while others (e.g., flooding) are more limited in their extent. Studies were conducted to determine which hazards are of concern in Daggett County, Duchesne County, and Uintah County. 
Uintah Basin Region hazards were identified and their frequency of occurrence evaluated using a number of resources, including:
· 2019 Uintah Basin Region 5 Hazard Mitigation Plan
· 2008 Daggett County General Plan
· 2017 Daggett County General Plan Resource Management Plan Appendix
· 2022 Duchesne County General Plan & Resource Management Plan
· 2017 Duchesne County Transportation Master Plan
· 2005 Uintah County General Plan, amended 2012
· 2017 Uintah County Resource Management Plan
· 2010 Land Use Plan, amended 2011
· Hazard planning documents developed by state, federal, and private agencies
· NOAA weather data from the past 74 years
· Data from the United States Geological Survey (USGS) and the Utah State Geological Survey (UGS)
Hazards that have been identified as significant in this county and that will be considered in this plan are listed below.
Natural Hazards
· Severe Summer Weather
· Extreme Heat
· Lightning
· Hail
· Tornado
· Straight-line Wind
· Severe Winter Weather
· Extreme Cold
· Winter Storm
· Avalanche
· Wildfire
· Flood
· River or Stream Flood
· Flash Flood
· Dam Failure
· Drought
Geological Hazards
· Earthquake
· Landslide
· Problem Soils
· Expansive Soils
· Land Subsidence
Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact the Uintah Basin Region due to geographic location:
· Hurricane 
· Sea Level Rise
· Storm Surge
· Tsunami
· Volcanic Eruption
[bookmark: _heading=h.x6a1tn4kwbdk]Hazard Profile
The risk assessments in each individual county plan describe the risks associated with each identified hazard of concern. The following sections were used to describe each hazard and communicate each respective level of risk:
· Hazard Description—Each hazard profile contains a description of the general definition and causes of the hazard. It may also include background information for understanding the context of the hazard within each county. 
· Location—The location or region in each county where each hazard may occur is described.
· Extent—The strength or magnitude of each hazard is defined, usually through a form of measurement, such as a formula, scale, chart, or graph. 
· Historical Frequency & Probability of Future Occurrence—This section identifies past hazard events of note that have occurred in each county. It also includes the likelihood of each hazard occurring again if available.
· Impacts & Loss Estimates—The potential impacts of each hazard on each county are discussed. This section also outlines the potential economic/monetary loss from a hazard event, in addition to loss of property, structures, facilities, systems, livestock, and life. An assessment of affected vulnerable populations and changes in development is included.
· Climate Change Implications—The effects of climate change on the probability of future events and severity of impacts for each hazard are assessed.
· FEMA NRI Score—The hazard-specific FEMA National Risk Index scores for each natural hazard is included.
· Related Hazards—The hazard profiles that fall under a greater hazard category can be found within this section.
[bookmark: _heading=h.xbapiz3wn9b]Risk Assessment Methodology
Each hazard included in this plan was assessed and ranked based on a pre-defined hazard risk methodology consistent with FEMA’s mitigation plan requirements. Information from the hazard profiles and input from subject matter experts were used to inform the hazard risk assessment process. The following is a description of the key factors.
[bookmark: _heading=h.haeg5vforzea]Probability/Likelihood of Occurrence 
The probability of occurrence of a hazard is indicated by a probability factor based on the likelihood of annual occurrence:
· High—Significant hazard event is likely to occur annually (Probability Factor = 3)
· Medium—Significant hazard event is likely to occur within 25 years (Probability Factor = 2)
· Low—Significant hazard event is likely to occur within 100 years (Probability Factor = 1)
· Unlikely—There is little to no probability of significant occurrence, or the recurrence interval is greater than every 100 years (Probability Factor = 0)
The assessment of hazard frequency is generally based on past hazard events in the area.
[bookmark: _heading=h.31jjk62cu91k]Extent
Extent was assessed in two categories: extent/intensity and catastrophic potential of the hazard. Numerical impact factors were assigned as follows:
Extent/Intensity—Extent is defined as the range of anticipated intensities of the identified hazards. Extent is most commonly expressed using various scientific scales, such as the Enhanced Fujita scale.
· High—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a high-intensity incident (Extent Factor = 3)		
· Medium—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a medium-intensity incident (Extent Factor = 2)	
· Low—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a low-intensity incident (Extent Factor = 1)		
· Unlikely—Historical and/or probabilistic models/studies for this hazard indicate the possibility of little to no intensity (Extent Factor = 0)	
Catastrophic—The potential that an occurrence of this hazard could be catastrophic.
· High—High potential that this hazard could be catastrophic (Extent Factor = 3)
· Medium—Medium potential that this hazard could be catastrophic (Extent Factor = 2)
· Low—Low potential that this hazard could be catastrophic (Extent Factor = 1)	
· Unlikely—Virtually no potential that this hazard could be catastrophic (Extent Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Extent/Intensity and its potential to be Catastrophic.
[bookmark: _heading=h.7bh8jpuih1hi]Vulnerability
Vulnerabilities were assessed in three categories: population exposure, property exposure, and exposure based on changes in development. Numerical impact factors were assigned as follows:
People—Values were assigned based on the percentage of the total population exposed to the hazard event.
· High—30% or more of the population is exposed to this hazard (Vulnerability Factor = 3)	
· Medium—15% to 29% of the population is exposed to this hazard (Vulnerability Factor = 2)
· Low—14% or less of the population is exposed to this hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the population is exposed to this hazard (Vulnerability Factor = 0)
Property Exposed—Values were assigned based on the percentage of the total property value exposed to the hazard event.			
· High—25% or more of the total assessed property value is exposed to the hazard (Vulnerability Factor = 3)	
· Medium—10% to 24% of the total assessed property value is exposed to the hazard (Vulnerability Factor = 2)		
· Low—9% or less of the total assessed property value is exposed to the hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the total assessed property value is exposed to the hazard (Vulnerability Factor = 0)
Changes in Development—Changes in development since the previous plan was approved have increased or decreased the community’s vulnerability/exposure to this hazard.
· High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)
· Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)
· Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)
· No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for People, and a weighting factor of 1 was assigned for Property Exposed and Changes in Development.
[bookmark: _heading=h.cmwxwrk2be5d]Impact
Hazard impacts were assessed in eight categories: population and life/safety, underserved/equity, property damages, economic, environmental, essential operations, future development, and climate change. Numerical impact factors were assigned as follows:
Population and Life/Safety: Values were assigned based on (1) best available historical and probabilistic data for individuals who are vulnerable to the hazard event and (2) the likelihood to experience adverse impacts in the event of its occurrence.
· High: Populations exposed to this hazard are likely to experience significant adverse impacts (Impact Factor = 3)			
· Medium: Populations exposed to this hazard are likely to experience some adverse  impacts (Impact Factor = 2)			
· Low: Populations exposed to this hazard are likely to experience minimal adverse impacts (Impact Factor = 1)			
· No impact: Populations exposed to this hazard are not likely to experience significant adverse impacts (Impact Factor = 0)	
Underserved/Equity—Values were (1) assigned based on best available data for underserved populations vulnerable to the hazard event and (2) are likely to experience adverse/disproportionate impacts from the hazard incident resulting in greater disparity in equity.
· High—Underserved populations exposed to this hazard are likely to experience significant adverse/disproportionate impacts (Impact Factor = 3)
· Medium—Underserved populations exposed to this hazard are likely to experience some adverse/disproportionate impacts (Impact Factor = 2)
· Low—Underserved populations exposed to this hazard are likely to experience minimal adverse/disproportionate impacts (Impact Factor = 1)
· No impact—Underserved populations exposed to this hazard are not likely to experience significant adverse/disproportionate impacts (Impact Factor = 0)
Property Damages—Values were assigned based on the expected total property damages incurred from a hazard incident. It is important to note that values represent estimates of the loss from a major incident based on historical data or probabilistic models/studies.
· High—More than $5,000,000 in property damages is expected from a single major hazard event, or damages are expected to occur to 15% or more of the property value within the jurisdiction (Impact Factor = 3)
· Medium—More than $500,000 but less than $5,000,000 in property damages is expected from a single major hazard event, or expected damages are expected to more than 5%, but less than 15% of the property value within the jurisdiction (Impact Factor = 2)
· Low—Less than $500,000 in property damages is expected from a single major hazard event, or less than 5% of the property value within the jurisdiction (Impact Factor = 1)
· No impact—Little to no property damage is expected from a single major hazard event (Impact Factor = 0)
Economic—An estimation of the impact, expressed in terms of dollars, on the local economy is based on a loss of business revenue, crops, worker wages, and local tax revenues or on the impact on the local gross domestic product (GDP). 
· High—Total economic impact is likely to be greater than $10,000,000 (Impact Factor = 3)
· Medium—Total economic impact is likely to be greater than $100,000 but less than or equal to $10,000,000 (Impact Factor = 2)
· Low—Total economic impact is not likely to be greater than $100,000 (Impact Factor = 1)
· No Impact—Virtually no significant economic impact (Impact Factor = 0)
Environmental Factor: Environmental impact from a major hazard event requiring outside resources and support; and/or repair, clean-up, restoration, and/or preservation work.
· High: Environmental impact from a single major hazard event is likely to be significant, requiring extensive outside resources and support; and/or repair, clean-up, restoration, and/or preservation work (Impact Factor = 3)                                
· Medium: Environmental impact from a single major hazard event is likely to be localized, requiring some outside resources and support; and/or repair, clean-up, restoration, or preservation work (Impact Factor = 2)                             		
· Low: Environmental impact from a single major hazard event is likely to be minimal, requiring little to no outside resources and support, and/or minimal repair, clean-up, restoration, or preservation work (Impact Factor = 1)                          
· No impact: No environmental impacts from a single major hazard event is likely (Impact Factor = 0)  
Essential Operations Factor: Impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event.			
· High: Significant impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 3)		
· Medium: Some impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 2)                    	
· Low: Minimal impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 1)                             
· No Impact: No impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 0)   
Future Development—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard.
· High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)
· Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)	
· Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)
· No Impact—Future development trends will not increase the impact/consequence of this hazard and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)
Climate Change—The potential that climate change will increase the risk of this hazard (e.g., type, location, and range of anticipated intensities of the identified hazard and impacts).
· High—Climate change trends will significantly increase the risk of this hazard and its impacts (Impact Factor = 3)
· Medium—Climate change trends will increase the risk of this hazard and its impacts, but not significantly (Impact Factor = 2)	
· Low—Climate change trends will minimally increase the risk of this hazard and its impacts (Impact Factor = 1)
· No Impact—Climate change trends will not increase the risk of this hazard and its impacts (Impact Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Population and Life Safety and Underserved/Equity, and a weighting factor of 2 was assigned for Property Damages. In addition, a weighting factor of 1 was assigned for Economic, Environmental, Essential Operations, Future Development, and Climate Change.
[bookmark: _heading=h.uv2g0zfqkboz]FEMA NRI Risk Scores
The National Risk Index (NRI) is a dataset and online tool to help illustrate the United States communities most at risk for 18 natural hazards: Avalanche, Coastal Flooding, Cold Wave, Drought, Earthquake, Hail, Heat Wave, Hurricane, Ice Storm, Landslide, Lightning, Riverine Flooding, Strong Wind, Tornado, Tsunami, Volcanic Activity, Wildfire, and Winter Weather. Because not all hazards are applicable to Grand County, only those hazards with a defined risk to the county are included.
The National Risk Index leverages available source data for Expected Annual Loss due to these 18 hazard types, Social Vulnerability, and Community Resilience to develop a baseline relative risk measurement for each United States county and census tract (National Risk Index, 2024). These measurements are calculated using average past conditions, but they cannot be used to predict future outcomes for a community. The National Risk Index is intended to fill gaps in available data and analyses to better inform federal, state, local, tribal, and territorial decision makers as they develop risk reduction strategies.
[bookmark: _heading=h.589oph8i7bjg]Social Vulnerability
Social Vulnerability measures the susceptibility of social groups to the adverse impacts of natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
[bookmark: _heading=h.d9nag4llgfan]Community Resilience
Community Resilience measures a community’s ability to prepare for anticipated natural hazards, adapt to changing conditions, and withstand and recover rapidly from disruptions.
[bookmark: _heading=h.jb1yuqvyxbb8]Expected Annual Loss
The table below shows the overall expected annual loss score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under Impacts & Loss Estimates.
[bookmark: _heading=h.i0spe55yl5p8]Overall NRI Score
The table below shows the overall FEMA National Risk Index Score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under FEMA NRI Score.
[bookmark: _heading=h.oq2jnf5g81ii]Overall Risk Scores
The following tables represent the new overall risk scores for Daggett County, Duchesne County, and Uintah County based on the described methodology. Following a data-driven quantitative assessment, the planning team utilized subject matter knowledge and expertise and further refined the scores.
[bookmark: _heading=h.c20aog2zv1m7]Daggett County
[image: A screenshot of a table

Description automatically generated]
[bookmark: _heading=h.cvwq34xqkd8v]Duchesne County
[image: A table with numbers and letters

Description automatically generated with medium confidence]
[bookmark: _heading=h.7jvadyme0fh8]Uintah County
[image: A table with numbers and text

Description automatically generated]
[bookmark: _heading=h.l9aofm87stxs]Previous Hazard Occurrences
Each of the identified hazards throughout the region are profiled within the individual county annexes.  The hazard profiles provide details related to the previous occurrences, location, extent and future probabilities of the hazard.
Major Disaster Declarations: Since the last plan update only 1 major disaster declaration has occurred within the planning area.  Disaster number 4525 “COVID 19 Pandemic” is the only major disaster declaration for the area.
[bookmark: _heading=h.e7am4l24c6or]Hazard Significance
The planning team reviewed the list of hazards for the region and ranked the hazards through a quantitative and qualitative approach.  The individual county annexes provide a detailed assessment of each identified hazard along with potential impacts and identified vulnerabilities.
[bookmark: _heading=h.nkvt5bwm283n]Hazard Assessment
A hazard evaluation for each of the medium risk hazards identified in Section 2.3 was performed on a county basis in order to identify risks on the community level. The hazards were assessed using the methods described below for each hazard type. The results of the assessments are discussed by hazard in the individual county annexes.








Part IV: Mitigation Strategy
Chapter 5 [bookmark: _heading=h.yk7h1dvmlsex]Mitigation Goals & Changes in Priority
[bookmark: _heading=h.a8an7motcll8]Mitigation Goals
These goals describe the broad direction that the counties within the Uintah Basin Region will take to select mitigation projects, which are designed specifically to address risks posed by natural and manmade hazards. The goals are steppingstones between the mission statement and the specific objectives developed for the individual mitigation projects. The mitigation projects refer to these goals by their number given below.
1. Reduce the potential of loss of life and injury.
a. Identify natural and manmade hazards that threaten life in the Uintah Basin Region.
2. To preserve and enhance the quality of life throughout the Uintah Basin Region by identifying potential property damage risks and recommending appropriate mitigation strategies to minimize potential property damage and economic losses.
a. Implement programs and projects that assist in protecting lives by making homes, businesses, essential facilities, critical infrastructure, and other property more resistant to losses from all hazards.
b. Improve hazard assessment information to make recommendations for discouraging new development and encouraging preventive measures for existing development in areas vulnerable to natural hazards.
c. Protect life and property by implementing state-of-the-art standards, codes, and construction procedures.
3. Improved collaboration and cooperation throughout the Uintah Basin Region and the cities of Duchesne, Myton, Roosevelt, Ballard, Naples, and Vernal, and the towns of Dutch John, Manila, Altamont, and Tabiona.
a. Continue developing and strengthening inter-jurisdictional coordination in the area of emergency services.
b. Continue providing county and city emergency services with training and equipment to address all identified hazards.
4. Incorporate and integrate hazard mitigation strategies into all appropriate plans and policies.
5. Enhanced communication, public information, and education of risks and threats in the Uintah Basin Region to empower personal preparedness and responsibility.
a. Increase public awareness of existing threats and the means to reduce these threats by conducting educational and outreach programs to all the various community groups in the county.
b. Provide informational items, partnership opportunities, and funding resource information to assist in implementing mitigation activities.
6. Continuity of government services and business operations.
[bookmark: _heading=h.bshuvo5f8bfh]Changes in Priority
Mitigation priorities have not significantly changed for any of the counties or cities and towns within since the update of the last plan. For the 2024 plan update, mitigation goals for each county were significantly updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations. The plan also underwent a complete rewrite to better align with new local mitigation plan requirements. 
Also, for past mitigation projects identified in previous iterations of the plan, a 2024 Status Update and Changes in Priority section was included for each past action. A description of the update and changes in priority were included, if appropriate and applicable.  
Chapter 6 [bookmark: _heading=h.dznpqzjt8czr]Mitigation Strategies
[bookmark: _heading=h.4zg5t25i0a82]Mitigation Action Plan
The action plan helps to prioritize mitigation initiatives according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The action plan also provides the framework for how the proposed projects and initiatives will be implemented and administered over the next five years.
[bookmark: _heading=h.9s07xt5e0z7a]Mitigation Strategy/Action Timeline Parameters
While the preference is to provide definitive project completion dates, this is not possible for every mitigation strategy/action. Therefore, the parameters for the timeline (Projected Completion Date) are as follows:
· Short-term—To be completed in 1 to 5 years
· Long-term—To be completed in greater than 5 years
· Ongoing—Currently being implemented under existing programs but without a definite completion date
[bookmark: _heading=h.4h6hadua35mn]Mitigation Strategy/Action Benefit Parameters
Benefit ratings are defined as follows:
· High—Project will provide an immediate reduction of risk exposure for life and property.
· Medium—Project will have a long-term impact on the reduction of risk exposure for life and property, or project will provide an immediate reduction in the risk exposure for property.
· Low—Long-term benefits of the project are difficult to quantify in the short term.
[bookmark: _heading=h.zi7r3nwj5ftn]Mitigation Strategy/Action Estimated Cost Parameters
While the preference is to provide definitive costs (dollar figures) for each mitigation strategy/action, this is not possible for every mitigation strategy/action. Therefore, the estimated costs for the mitigation initiatives identified in this plan are identified as high, medium, or low, using the following ranges:
· High—Existing funding will not cover the cost of the project; implementation would require new revenue through an alternative source (e.g., bonds, grants, and fee increases). 
· Medium—The project could be implemented with existing funding but would require a re-apportionment of the budget or a budget amendment, or the cost of the project would have to be spread over multiple years. 
· Low—The project could be funded under the existing budget. The project is part of or can be part of an ongoing existing program.
[bookmark: _heading=h.b6k7nxohc258]Mitigation Strategy/Action Prioritization Process
The action plan must be prioritized according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The benefits of proposed projects were weighed against estimated costs as part of the project prioritization process. The benefit/cost analysis was not of the detailed variety required by FEMA for project grant eligibility under the Hazard Mitigation Grant Program (HMGP) and Building Resilient Infrastructure and Communities (BRIC) grant program. A less formal approach was used because some projects may not be implemented for up to 10 years, and associated costs and benefits could change dramatically in that time. Therefore, a review of the apparent benefits versus the apparent cost of each project was conducted. Parameters were established for assigning subjective ratings (high, medium, and low) to the costs and benefits of these projects.
The priorities are defined as follows:
· High—A project that addressed numerous goals or hazards, has benefits that exceed cost, has funding secured or is an ongoing project, and meets eligibility requirements for the HMGP or BRIC grant program. High priority projects can be completed in the short term (1 to 5 years).
· Medium—A project that addressed multiple goals and hazards, that has benefits that exceed costs, and for which funding has not been secured but that is grant eligible under HMGP, BRIC, or other grant programs. The project can be completed in the short term once funding is secured. Medium priority projects will become high priority projects once funding is secured.
· Low—A project that will address few or no goals, mitigate the risk of one or few hazards, has benefits that do not exceed the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for HMGP or BRIC grant funding, and for which the timeline for completion is long term (1 to 10 years). Low priority projects may be eligible for other sources of grant funding from other programs.
For many of the strategies identified in this action plan, the partners may seek financial assistance under the HMGP or HMA programs, both of which require detailed benefit/cost analyses. These analyses will be performed on projects at the time of application using the FEMA benefit-cost model. For projects not seeking financial assistance from grant programs that require detailed analysis, the partners reserve the right to define “benefits” according to parameters that meet the goals and objectives of this plan.
[bookmark: _heading=h.hxgnfv3yi7fs]Mitigation Projects
Listed below are the goals and objectives developed by the mitigation plan and the priority projects that were developed to address the risks posed. Included in the list are a rough estimate of cost and an anticipated period for further investigation, project development, and implementation.
Participating jurisdictions agreed upon the mitigation actions that apply to the counties and all or some participating jurisdictions (see 17.2.1 New Mitigation Projects and 17.2.2 Ongoing Mitigation Projects). These shared actions, some of which address all hazards, help to meet the following FEMA requirement: “Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects for each jurisdiction being considered to reduce the effects of hazards, with emphasis on new and existing buildings and infrastructure? Does the plan include one or more action(s) per jurisdiction for each hazard identified within the risk assessment?” In addition to the mitigation measures that apply to the region and all participating jurisdictions, most communities identified additional mitigation actions unique to their jurisdiction. The individual county annexes provide a detailed table of all identified mitigation actions.


 










Part V: Plan Maintenance
Chapter 7 [bookmark: _heading=h.s03rg09qpfso]Plan Maintenance
The Uintah Basin Region AHMP maintenance process includes a schedule for annual monitoring and evaluation of the programmatic outcomes established in the plan and for producing a formal plan revision every five years.
[bookmark: _heading=h.g4heonoa2cmo]Formal Review Process
The plan may be reviewed on an annual basis by the Emergency Manager and reviewed and revised every five years by the Uintah Basin Region County Local Emergency Planning Committee (LEPC), including members from the jurisdictions of Duchesne, Myton, Roosevelt, Ballard, Naples, Vernal, Dutch John, Manila, Altamont, and Tabiona, to determine the effectiveness of programs and to reflect changes that may affect mitigation priorities. The Emergency Manager or designee will be responsible for contacting the Committee members and organizing the review. Committee members will be responsible for monitoring and evaluating the progress of the mitigation strategies in the plan. The Committee will review the goals and action items to determine their relevance to changing situations in the county as well as changes in federal policy, and to ensure they are addressing current and expected conditions. The Committee will also review the risk assessment portion of the plan to determine if this information should be updated or modified, given any new available data. The organizations responsible for the various action items will report on the status of the projects, the success of various implementation processes, difficulties encountered, success of coordination efforts, and which strategies should be revised or removed.
The Emergency Manager or designee will be responsible for ensuring the updating of the plan, with the participation of the jurisdictions of Duchesne, Myton, Roosevelt, Ballard, Naples, Vernal, Dutch John, Manila, Altamont, and Tabiona. The Emergency Manager will also notify all holders of the plan and affected stakeholders when changes have been made. Every five years the updated plan will be submitted to the Utah Division of Emergency Management and to the Federal Emergency Management Agency for review and approval.
[bookmark: _heading=h.yz999y3amxgq]Continued Public Involvement
Emergency Management is dedicated to involving the public directly in the review and updates of the plan. The Emergency Manager for each participating county is responsible for the review and update of the plan. The public will also have the opportunity to provide input into plan revisions and updates, as well as adjacent counties. Copies of the plan will be kept by appropriate county departments and outside agencies.
Public meetings will be held when deemed necessary by the Emergency Manager. The meetings will provide a forum where the public can express concerns, opinions, or new alternatives that can then be included in the plan. The Board of County Commissioners will be responsible for using county resources to publicize the public meetings and maintain public involvement throughout the county, including in the jurisdictions of Duchesne, Myton, Roosevelt, Ballard, Naples, Vernal, Dutch John, Manila, Altamont, and Tabiona.
To further facilitate continued public involvement in the planning process, the Uintah Basin Region will ensure that:
· Each county Emergency Management will keep a copy of the plan on hand at their office for review and comment by the public.
· A public meeting will be held annually to provide the public with a forum for discussing concerns, opinions, and ideas with the Local Emergency Planning Committee.
[bookmark: _heading=h.ezf23la74qye]Monitoring, Evaluating, & Updating the Plan
To ensure the Uintah Basin Region Multi-Jurisdictional All Hazard Mitigation Plan continues to provide an appropriate path for risk reduction throughout the county, it is necessary to regularly evaluate and update it. Uintah Basin Region Emergency Management will be responsible for monitoring the status of the plan and gathering appropriate parties to report the status of mitigation actions. The Local Emergency Planning Committee (LEPC) will convene on an annual basis to determine the progress of the identified mitigation actions. The Committee will also be an active participant in the next plan update. As the County All Hazard Mitigation Plan matures, new stakeholders will be identified and encouraged to join the existing Committee.
Emergency Management is responsible for contacting Committee members and organizing the annual meeting. The Committee’s responsibilities include:
· Annually review each goal and objective to determine its relevance and appropriateness.
· Monitor and evaluate the mitigation strategies in this plan to ensure the document reflects current hazard analyses, development trends, code changes, and risk analyses and perceptions.
· Ensure the appropriate implementation of annual status reports and regular maintenance of the plan. The Committee will hear progress reports from the parties responsible for the various implementation actions to monitor progress.
· Create future action plans and mitigation strategies. These should be carefully assessed and prioritized using the benefit-cost analysis (BCA) methodology that FEMA has developed. 
· Ensure the public is invited to comment and be involved in mitigation plan updates.
· Ensure the county complies with all applicable federal statutes and regulations during the periods for which it receives grant funding, in compliance with 44 CFR.
· Reassess the plan in light of any major hazard event. The Committee will convene within 45 days of any major event to review all applicable data and to consider the risk assessment, plan goals, objectives, and action items given the impact of the hazard event.
· Review the hazard mitigation plan in connection to other plans, projects, developments, and other significant initiatives.
· Coordinate with appropriate municipalities and authorities to incorporate regional initiatives that transcend the boundaries of the county.
· Update the plan every five years and submit for FEMA approval.
· Amend the plan whenever necessary to reflect changes in state or federal laws and statutes required in 44 CFR.
[bookmark: _heading=h.vncx5kd0oqf8]The Five-Year Action Plan
This section outlines the implementation agenda that the Committee should follow five years following adoption of this plan and then every five years thereafter. The Local Emergency Planning Committee (LEPC), led by Emergency Management and including the jurisdictions of Duchesne, Myton, Roosevelt, Ballard, Naples, Vernal, Dutch John, Manila, Altamont, and Tabiona, is responsible to ensure the All Hazard Mitigation Plan is updated every five years.
The Committee will consider the following an action plan for the first 5-year planning cycle. It should be noted that the schedule below can be modified as necessary and does not include any meetings and/or activities that would be necessary following a disaster event (which would include reconvening the Committee within 45 days of a disaster or emergency to determine what mitigation projects should be prioritized during the community recovery). If an emergency meeting of the Committee occurs, this proposed schedule may be altered to fit any new needs.
Year 0
· 2024: Update All Hazard Mitigation Plan, including a series of Committee meetings and public meetings. Submit 2024 Multi-Jurisdictional All Hazard Mitigation Plan for FEMA approval.
· March 2024 – October 2024: Work on county mitigation actions. Each jurisdiction within the region, also work on individual mitigation actions. Daggett, Duchesne and Uintah County Emergency Management to stay in contact with lead departments to keep tabs on project status.
· January 2025: Reconvene Committee for first annual LEPC meeting. Introduce the concept of mitigation plan integration with other planning documents. Host first annual public meeting. Each jurisdiction within the region will advertise public meetings.
Year 1
· January 2025 – March 2025: Work on each county mitigation actions. Each jurisdiction will also work on individual mitigation actions. Daggett, Duchesne and Uintah County Emergency Management to stay in contact with lead departments to keep tabs on project status. Encourage plan integration efforts.
· March 2025: Reconvene Committee for annual LEPC meeting. Discuss opportunities for mitigation plan integration with other planning documents. Discuss recent hazards. Update status of projects. Host public meeting. Each jurisdiction will advertise public meetings as well as the county.
Year 2
· April 2025 – March 2026: Work on county mitigation actions. Each jurisdiction will also work on individual mitigation actions. Daggett, Duchesne and Uintah County Emergency Management to stay in contact with lead departments to keep tabs on project status. Encourage plan integration efforts.
· March 2026: Reconvene Committee for annual LEPC meeting. Discuss opportunities for mitigation plan integration with other planning documents. Discuss recent hazards. Update status of projects. Host public meeting. Each jurisdiction will advertise public meetings as well as the county.
Year 3
· April 2026 – March 2027: Work on county mitigation actions. Each jurisdiction will also work on individual mitigation actions. San Juan County Emergency Management to stay in contact with lead departments to keep tabs on project status. Encourage plan integration efforts.
· March 2027: Reconvene Committee for annual LEPC meeting. Discuss opportunities for mitigation plan integration with other planning documents. Discuss recent hazards. Update status of projects. Host public meeting. Each jurisdiction will advertise public meetings as well as the county.
· Fall 2027: Apply for Building Resilient Infrastructure and Communities or Hazard Mitigation Grant Program funds to update next iteration of mitigation plan.	
Year 4
· April 2027 – March 2028: Work on county mitigation actions. Each jurisdiction also work on individual mitigation actions. Daggett, Duchesne and Uintah County Emergency Management to stay in contact with lead departments to keep tabs on project status. Encourage plan integration efforts. Update 2024 Uintah Basin Regional Multi-Jurisdictional All Hazard Mitigation Plan, including a series of LEPC meetings and public meetings. Each jurisdiction will advertise public meetings as well as the county.
· March 2028: Reconvene Committee for annual LEPC meeting. Discuss opportunities for mitigation plan integration with other planning documents. Discuss recent hazards. Update status of projects.
Year 5
· March 2029: Submit 2029 Uintah Basin Region Multi-Jurisdictional All Hazard Mitigation Plan for FEMA approval. Repeat.
[bookmark: _heading=h.dwpcnquaeqsf]Annual Local Emergency Planning Committee Meetings
During each annual Local Emergency Planning Committee (LEPC) meeting, the Committee will be responsible for a brief evaluation of the 2024 All Hazard Mitigation Plan and to review the progress on mitigation actions.
[bookmark: _heading=h.7qs2yxwvomlj]Plan Evaluation
To evaluate the plan, the Committee should answer the following questions:
· Are the goals and objectives still relevant?
· Is the risk assessment still appropriate, or has the nature of the hazard and/or vulnerability changed over time?
· Are current resources appropriate for implementing this plan?
· Have lead agencies participated as originally proposed?
· Has the public been adequately involved in the process? Are their comments being heard?
· Have departments been integrating mitigation into their planning documents?
If the answer to each of the above questions is “yes,” the plan evaluation is complete. If any questions are answered with a “no,” the identified gap must be addressed.
[bookmark: _heading=h.unh4pohuwe1l]Review of Mitigation Actions
Once the plan evaluation is complete, the Committee must review the status of the mitigation actions. To do so, the Committee should answer the following questions:
· Have the mitigation actions been implemented as planned?
· Have outcomes been adequate? 
· What problems have occurred in the implementation process?
[bookmark: _heading=h.s5tjjte895lf]Meeting Documentation
Each annual LEPC meeting must be documented, including the plan evaluation and review of mitigation actions. Mitigation actions have been formatted to facilitate the annual review process.
[bookmark: _heading=h.3df0ejckcmf4]Implementation through Existing Programs
Hazard mitigation practices must be incorporated within existing plans, projects, and programs. Therefore, the involvement of all departments, private non-profits, private industry, and appropriate jurisdictions is necessary in order to find mitigation opportunities within existing or planned projects and programs. To execute this, Emergency Management will assist and coordinate resources for the mitigation actions and provide strategic outreach to implement mitigation actions that meet the goals and objectives identified in this plan.
Refer to the Capability Assessment for a breakdown of each participating agency within the county and their respective programs, plans, policies, regulations, funding, and practices that will be reviewed regularly along with this hazard mitigation plan. When each document listed in the aforementioned tables is updated, the mitigation plan will also be updated. The reverse is also true. The Capability Assessment tables also display how the mitigation plan has already been integrated into each jurisdiction’s plans, projects, and programs. Daggett County, Duchesne County, and Uintah County each have Planning Commissions that meet regularly one to two times a month to discuss plan integration and potential updates.
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Kickoff Meeting May 17 2023
Meeting Agenda
 • Meeting Roster/Sign-in Sheet 
• Hazard Mitigation Planning
 • 2024 Plan Update Process
 • Roles and Expectations
 • Public & Stakeholder Involvement
 • Project Timeline
 • Data Requests 
• Next Steps
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Appendix E: Plan Adoption & Endorsement Forms
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PART I: COMMUNITY PROFILE
· [bookmark: _heading=h.xyxtce1j7mxj]DAGGETT COUNTY PROFILE
· [bookmark: _heading=h.4qqzzyiczcth]LOCATION
Daggett County is located in the northeastern corner of Utah, with its northern border adjoining the southern border of Wyoming and its eastern border adjoining the western border of Colorado. The Uinta Mountains make up the southwestern area of the county as well as the southern border. The Green River also weaves through the east-central part of the county. It is bordered on the north by Sweetwater County, WY; on the east by Moffat County, CO; on the south by Uintah County; on the southwest by Duchesne County; and on the west by Summit County. Total area of the county is 721 square miles, of which 24 square miles is water (U.S. Census QuickFacts, 2022). It is the 26th largest county by area in Utah out of 29 counties.
· [bookmark: _heading=h.p6vtlh7ig18q]TOPOGRAPHY & VEGETATION
Daggett County is in the semi-arid region of northeastern Utah. The county is positioned on the north side of the Uinta Mountains. The county’s terrain slopes to the north and the east on the northern side of the Uintas, which run east to west along the southern border of the county. The highest crest in the range is around 12,276 feet. Manila has an elevation of 6,348 feet, and Dutch John has an elevation of 6,430 feet. The elevation range within the county is from nearly 12,300 feet in the Uinta Mountains to 5,370 feet along the Green River in the eastern part of the county near the Utah-Colorado border (Daggett County Topographic Map, 2024).
The Uinta Mountains are the highest mountain range in the contiguous United States with no modern glaciers. Lush mountain forests, as part of Ashley National Forest, cover the lower parts of the range while rock and permafrost dominate the upper elevations. The most common species of tree in the lowest elevations of the forested land in the county is pinyon pine and juniper. Douglas-fir, white fir, ponderosa pine, limber pine, and lodgepole pine can be found at mid-elevations. The highest elevation species are primarily Englemann spruce and Subalpine fir. Quaking aspen can be found at all elevations, and blue spruce is often found in the lower riparian areas. Many species of grasses, shrubs, and forbs can also be found throughout the county (Daggett County General Plan Appendix, 2017). 
Daggett County has many lakes, reservoirs, and springs, especially in the basins between the summits and ridgelines of the Uintas. The Green River flows southeastward through the central region of the county and passes through the eastern border of Utah into Colorado where it later turns southwest and dips back into Utah through Uintah County (Daggett County Topographic Plan, 2023). Fremont cottonwood, willow, narrowleaf cottonwood, alder, birch, and dogwood are common species found in the riparian areas of the county (Daggett County General Plan Appendix, 2017). 
Flaming Gorge National Recreation Area is made up of 207,363 acres and is located in northeastern Utah and extends into Wyoming. It includes deep, red canyons carved by the Green River and the Flaming Gorge Reservoir, which is 91 miles long (Travel Wyoming, 2023).
· [bookmark: _heading=h.b8vxwhva0rc7]NATURAL RESOURCES
Coal, iron, phosphate, oil, and natural gas are significant natural resources present in Daggett County. Daggett County is the eighth largest producer of natural gas in the state of Utah as of January 2024 with a lifetime production of 193,703,035 MCF. The county produced 748,794 MCF of natural gas in 2023 (Utah DNR, 2024). Approximately 30,273 acres in Daggett County has been set aside by the BLM for phosphate mining and related development. Smaller resources in the region that have been mined in the past include kerogen, bituminous sandstone, wurlitzite, bituminous limestones, ozokerite, nigrite, and tabbyite (Daggett County General Plan Appendix, 2017). 
The Green River is an important water resource in Daggett County. A number of streams also flow down the north slope of the Uinta Mountains toward the Green River. This water is often used for irrigation and other municipal and industrial uses. Groundwater is used as culinary and agricultural water. An abundance of fish present in these water resources has historically been a lifeline for Native Americans and settlers in the area but is now primarily used for sport fishing (Daggett County General Plan Appendix, 2017).
· [bookmark: _heading=h.pgznzukqpzq1]CLIMATE
The climate in Daggett County is primarily semi-arid, with occasional severe cold in the winter. The climate in the upper elevations of the Uinta Mountains is often colder with increased snowfall (Daggett County General Plan Appendix, 2017).
In the summer, the average daily temperature in Manila is 65.7°F, with the warmest month of each year typically being July (NOWData, 2024). In the winter, the average daily temperature is 24.4°F in Manila, and the coldest month is typically December (NOWData, 2024).
Average annual precipitation is approximately 9.63 inches in Manila (NOWData, 2024). Temperature in Flaming Gorge is similar to the temperature in Manila, but Flaming Gorge averages more rainfall with 10.65 inches each year. The wettest month in Manila is May, and the driest month is November. The table below outlines monthly average maximum and minimum temperatures and average precipitation and snowfall at Manila.
[bookmark: _heading=h.vf2vh949913x]Table 1-1. Manila Monthly Climate Summary
	Manila, UT

	Average Maximum Temperature (°F)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	34.7
	38.4
	48.7
	55.4
	64.0
	76.9
	83.3
	80.9
	72.7
	58.8
	46.6
	34.1
	56.6

	Average Minimum Temperature (°F)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	12.2
	15.3
	24.5
	29.8
	38.2
	47.1
	54.5
	52.0
	43.9
	31.9
	21.8
	12.4
	30.7

	Average Total Precipitation (in.)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	0.34
	0.4
	0.66
	0.8
	1.46
	0.95
	0.86
	1.06
	0.92
	0.71
	0.32
	0.49
	9.63

	Average Total Snowfall (in.)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	5.0
	5.6
	7.8
	5.3
	1.9
	0.0
	0.0
	0.0
	0.4
	3.0
	4.7
	4.2
	37.9

	Source: NOWData, 2024; Western Regional Climate Center, 2016



· [bookmark: _heading=h.1yqnd6xpghmj]LAND OWNERSHIP, LAND USE, & FUTURE DEVELOPMENT
Daggett County has 461,201 total acres of land. Nearly 90% of the land in Daggett County is owned by the federal and state government. Roughly 11% of the land is privately owned, with 44,000 acres of this land designated for agricultural use. Grazing of livestock is allowed on parts of the federal and state land. Approximately 235,299 acres or 54.7% of the county land is owned by Ashley National Forest and is divided between the Flaming Gorge Recreation Area, Flaming Gorge Ranger District, and Vernal Ranger District. All this land is managed by the Forest Service. 98% of the total land in the county is considered open land (Headwaters, 2024; Daggett County General Plan, 2008). 
The figure below shows the land ownership statistics for Daggett County, as taken from the Headwaters Economic Profile System:
[image: A screenshot of a spreadsheet

Description automatically generated]
[bookmark: _heading=h.6b6543h9sn9k]Figure 1-1. Land Ownership in Daggett County
Agriculture is a huge part of the county. Much of the land is used for crop production, raising livestock, and grazing. Pastures and rangeland are vital for livestock grazing, and large portions of livestock are grazed on public lands (Daggett County General Plan Appendix, 2017). According to the USDA Census of Agriculture, Daggett County had 52 farms covering 17,671 acres in 2017 (USDA, 2022). 5,409 acres of this land is harvested cropland, and 7,168 acres is irrigated land. The Natural Resources Conservation Service holds the most influence over these private farms. Daggett County and its municipalities also have control over land use and zoning, which affects agriculture in the county (Daggett County General Plan Appendix, 2017).
Only 10.7% of the lands within Daggett County are privately owned, and 90% of which is set aside for agricultural purposes. Private lands are typically used for new development, which means that future residential, commercial, and industrial land use needs in the county must be met through the limited supply of privately owned land (Daggett County General Plan Appendix, 2017).
There is currently enough undeveloped private land to meet the demand of future population growth in Daggett County. According to the Governors Office and Envision Utah, Utah develops at a rate of about 3.2 people per acre or 14%. Daggett County, however, has a much slower overall growth rate of 2.8% and even declines in population some years. No land shortages are currently expected in Daggett County in the coming decades.
· [bookmark: _heading=h.qjbli23kja31]HISTORY
Scattered archeological remains throughout present-day Daggett County indicate the presence of the Fremont peoples (AD 1–1301) hundreds of years ago. Although the Fremont peoples were more common on the southern side of the Uinta Mountains, a few lived on the northern side at lower elevations along the Green River and its tributaries (Daggett County General Plan Appendix, 2017). 
In the 1700s, the Utes and Shoshone tribes occupied the land, and Spanish explorers later came through the area (Daggett County, 2024). Settlers from Europe and the eastern U.S. developed homesteads in the region in the 1800s (Daggett County General Plan Appendix, 2017). Daggett County was officially designated a county in 1918, and the boundaries were adjusted once in 1919. 
· [bookmark: _heading=h.n8yslaqyrk7c]POPULATION & DEMOGRAPHICS
In 2022, Daggett County had a population of 1,014 (U.S. Census QuickFacts, 2022). This is an increase of 8.3% from the population taken during the 2020 Census, which was 935. Since 1918 when Daggett County was designated as a county, the population has fluctuated drastically from decennial census to decennial census. The most dramatic changes occurred in 1960 with a 219.8% population increase and 1970 with a -42.8% decline (U.S. Census, 1960, 1970). 
The population trends for Daggett County and the two largest towns in the county are shown in the table below.
[bookmark: _heading=h.q8cicpjqmf84]Table 1-2. Daggett County Population Trends
	County Location
	2010
	2020
	Percent Change 2010–2020

	Entire County
	1,059
	935
	-11.7%

	Manila
	310
	308
	-0.6%

	Dutch John
	145
	141
	-2.8%

	Source: U.S. Census Bureau, 2010, 2020



Between 2010 and 2020, the county as a whole decreased in population by -11.7%, although there were periods of growth within that time. The two towns in the county, Manila and Dutch John, both declined in population, as well, with -0.6% and -2.8% declines respectively. 
Of the total population in the county, 44.2% are female (U.S. Census QuickFacts, 2022). 21.9% of the total population are under 18 years of age, and 25.8% are 65 years and older. The median age in 2020 was 38.9 years. 0% of residents were foreign born. The population is mainly homogenous with 95.1% of county residents listed as white alone. The county’s racial and ethnic distribution is listed in the table below. Only the six most common ethnicities in the county are included, and some members of the population may identify as more than one race.
[bookmark: _heading=h.mccak0h97oap]Table 1-3. Daggett County Racial and Ethnic Distribution
	Race
	Percent of Population

	White
	95.1%

	Black or African American
	0.3%

	American Indian and Alaska Native
	1.1%

	Asian
	0.6%

	Native Hawaiian and Other Pacific Islander
	0.1%

	Hispanic or Latino
	6.5%

	Source: U.S. Census Bureau, 2020; American Community Survey, 2022


· [bookmark: _heading=h.x7lc04gr01q3]HOUSING
In 2018–2022, there were 235 households in Daggett County. The average household size was 2.44 people. 84.9% of residents who are one year or older are living in the same house now that they were a year ago (U.S. Census QuickFacts, 2022).
In July 2022, Daggett County had a total of 1,176 housing units, 65.6% of which were vacant (U.S. Census QuickFacts, 2022). An estimated 25.9% of occupied housing units were built since the year 2000. Of the total occupied housing units, 63.8% were single-unit structures, 0% were multi-unit structures, and 36.2% were mobile homes or another type of unit (American Community Survey, 2022). The median value of owner-occupied housing units in the county from 2018 to 2022 was $252,400. Daggett County has a homeownership rate of 78.2%, which is higher than the national average of 64.6% (Data USA, 2024). Median gross rent was $420 from 2017 to 2021 (U.S. Census QuickFacts, 2022). All households were estimated to have telephone service, and 4.7% had no vehicles available (American Community Survey, 2022).
· [bookmark: _heading=h.6lzjaf42z3gh]ECONOMY
An estimated 52.4% of the population 16 years or older in Daggett County is in the civilian labor force (258 people). An estimated 54.2% of the people employed in 2022 were private wage and salary workers; 26.9% were federal, state, or local government; and 18.9% were self-employed (U.S. Census QuickFacts, 2022). The Accommodation & Food Services (59 people); Retail Trade (36 people); and Arts, Entertainment, & Recreation (21 people) industries currently hold the highest number of employees of any other industry in the county (Data USA, 2024). The most common job groups, regardless of industry, are Management (35 people); Building & Grounds Cleaning & Maintenance (27 people); and Sales (27 people).
The adjusted unemployment rate is 4.0% for Daggett County as of January 2024 compared to the state of Utah unemployment rate of 2.8% and the United States unemployment rate of 3.9% for the same period (Utah Department of Workforce Services, 2024).
The median household income in 2022 in Daggett County was $61,250. An estimated 75.7% of households received earnings, and 35.7% received retirement income. 35.7% of households received Social Security (American Community Survey, 2022). These income sources are not mutually exclusive; that is, some households received income from more than one source. The poverty rate in the county is 7.3% (U.S. Census QuickFacts, 2022).
· [bookmark: _heading=h.bmen2ciai087]EDUCATION
The total school enrollment from kindergarten to 12th grade in Daggett County was 142 students in 2022 (American Community Survey, 2022). Nursery school and preschool enrollment was 0. Daggett School District is the only public school district in the county, with three in-person schools: Flaming Gorge Elementary School, Manila Elementary School, and Manila Jr./Sr. High School (Daggett School District, 2023). There are no charter or private schools in Daggett County. 
College or graduate school enrollment in the county was 24 in 2022 (American Community Survey, 2022). Daggett County has no physical college facilities in the county. However, Utah State University serves the Daggett County area through their Extension Office in Uintah County. The office in Vernal offers research-based community education, resources, and programs in several topics (e.g., agriculture, business, food, health, home, finance, and 4-H and youth) to the communities in Daggett and Uintah Counties (USU Extension, 2024).
· [bookmark: _heading=h.7oh577kq20t6]BRIDGES
The following table provides a list of the 13 Daggett County bridge locations, lengths, years constructed, and daily traffic counts, taken from the National Bridge Inventory.
[bookmark: _heading=h.123mopmg70j5]Table 1-4. Daggett County Bridges
	Location
	Length (ft)
	Year Built
	Average Daily Traffic Count

	Clay Basin
	45.7
	1987
	112

	Brown’s Park
	91.9
	1984
	25

	SR-191 over Cart Creek
	171.9
	1962
	2,178

	Flaming Gorge Dam
	188.5
	1964
	1,152

	5.9 mi. S of Manila
	7
	1966
	671

	.1 mi. W Jct. U-44
	19.5
	1965
	180

	1.1 mi. W Jct. U-44
	16.5
	1976
	10

	4.7 mi. W Jct. U-44
	26.8
	1968
	10

	7.6 mi. W Jct. 10218
	9.1
	1987
	20

	8.5 mi. W Jct. 10218
	10.1
	1980
	60

	2.5 mi. S Jct. 10221
	9.1
	1944
	8

	2.7 mi. S Jct. 10221
	8.5
	1975
	30

	No Data Entered
	8.5
	2019
	50

	Source: National Bridge Inventory, 2024



· [bookmark: _heading=h.ve10tug5ea4j]COUNTY FACILITIES/CRITICAL INFRASTRUCTURE
The following table lists important facilities in Daggett County: 
[bookmark: _heading=h.9k00cjbtx8wz]Table 1-5. Daggett County Critical Facilities/Infrastructure
[image: A list of medical facilities

Description automatically generated with medium confidence]
· [bookmark: _heading=h.4pv4dnyjm6bc]CULTURAL & HISTORICAL SITES
Sites in Daggett County listed on the National Register of Historic Places can be found in the table below.
[bookmark: _heading=h.ybo4l6ikg9yp]Table 1-6. Historic Places in Daggett County
	Site
	Address
	Nearest City/Location

	Dr. John Parson Cabin Complex
	SW of Bridgeport
	Bridgeport

	John Jarvie Historic Ranch District
	Green River and Indian Crossing Bridge SW of Jarvis, Brown’s Park Rd.
	Brown’s Park

	Swett Ranch
	NE of Dutch John
	Dutch John

	Manila Petroglyphs
	Address Restricted
	Manila

	Ute Mountain Fire Tower
	SW of Manila
	Manila

	Source: National Register of Historic Places, 2024











PART II: RISK ASSESSMENT
· [bookmark: _heading=h.vwjtdhvj348]HAZARD RISK SUMMARY
Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and property damage resulting from natural hazards. It allows emergency management personnel to establish early response priorities by identifying potential hazards and vulnerable assets. The process focuses on the following elements:
· Hazard identification—Use all available information to determine what types of disasters may affect a jurisdiction, how often they can occur, and their potential severity.
· Vulnerability identification—Determine the impact of natural hazard events on the people, property, environment, economy, and lands of the region.
· Cost evaluation—Estimate the cost of potential damage or cost that can be avoided by mitigation.
The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in the planning area and meets requirements of the DMA (44 CFR, Section 201.6(c)(2)).
· [bookmark: _heading=h.kv56x1g3f0bk]IDENTIFIED HAZARDS
There are countless hazards that pose a threat to human life, health, and well-being, and no attempt is made here to compile an exhaustive list. Those that are addressed in disaster planning are generally categorized as “natural” or “technological” (sometimes “manmade”). The FEMA website contains a thorough discussion and list of hazards in the section entitled “National Risk Index for Natural Hazards” (FEMA, 2022). Some hazards are a threat to all geographic areas while others (e.g., flooding) are more limited in their extent. Studies were conducted to determine which hazards are of concern in Daggett County. 
Daggett County hazards were identified and their frequency of occurrence evaluated using a number of resources, including:
· 2019 Uintah Basin Region 5 Hazard Mitigation Plan
· 2008 Daggett County General Plan
· 2017 Daggett County General Plan Resource Management Plan Appendix
· Hazard planning documents developed by state, federal, and private agencies
· NOAA weather data from the past 74 years
· Data from the United States Geological Survey (USGS) and the Utah State Geological Survey (UGS)
Hazards that have been identified as significant in this county and that will be considered in this plan are listed below:
Natural Hazards
· Severe Summer Weather
· Extreme Heat
· Lightning
· Hail
· Tornado
· Straight-line Wind
· Severe Winter Weather
· Extreme Cold
· Winter Storm
· Avalanche
· Wildfire
· Flood
· River or Stream Flood
· Flash Flood
· Dam Failure
· Drought
Geological Hazards
· Earthquake
· Landslide
· Problem Soils
· Expansive Soils
· Land Subsidence
Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact Daggett County or the towns of Dutch John and Manila due to geographic location:
· Hurricane
· Sea Level Rise
· Storm Surge
· Tsunami
· Volcanic Eruption
· [bookmark: _heading=h.sk39rdv5xg9k]HAZARD PROFILE
The risk assessments in the following chapters describe the risks associated with each identified hazard of concern. The following sections were used to describe each hazard and communicate each respective level of risk:
· Hazard Description—Each hazard profile contains a description of the general definition and causes of the hazard. It may also include background information for understanding the context of the hazard within Daggett County. 
· Location—The location or region in Daggett County where each hazard may occur is described.
· Extent—The strength or magnitude of each hazard is defined, usually through a form of measurement, such as a formula, scale, chart, or graph. 
· Historical Frequency & Probability of Future Occurrence—This section identifies past hazard events of note that have occurred in Daggett County. It also includes the likelihood of each hazard occurring again if available.
· Impacts & Loss Estimates—The potential impacts of each hazard on the county are discussed. This section also outlines the potential economic/monetary loss from a hazard event, in addition to loss of property, structures, facilities, systems, livestock, and life. An assessment of affected vulnerable populations and changes in development is included.
· Climate Change Implications—The effects of climate change on the probability of future events and severity of impacts for each hazard are assessed.
· FEMA NRI Score—The hazard-specific FEMA National Risk Index scores for each natural hazard are included.
· Related Hazards—The hazard profiles that fall under a greater hazard category can be found within this section.
· [bookmark: _heading=h.chalu4d0baly]RISK ASSESSMENT METHODOLOGY
Each hazard included in this plan was assessed and ranked based on a pre-defined hazard risk methodology consistent with FEMA’s mitigation plan requirements. Information from the hazard profiles and input from subject matter experts were used to inform the hazard risk assessment process. The following is a description of the key factors.
· [bookmark: _heading=h.ku0fdvrurvxe]Probability/Likelihood of Occurrence
The probability of occurrence of a hazard is indicated by a probability factor based on the likelihood of annual occurrence:
· High—Significant hazard event is likely to occur annually (Probability Factor = 3)
· Medium—Significant hazard event is likely to occur within 25 years (Probability Factor = 2)
· Low—Significant hazard event is likely to occur within 100 years (Probability Factor = 1)
· Unlikely—There is little to no probability of significant occurrence, or the recurrence interval is greater than every 100 years (Probability Factor = 0)
The assessment of hazard frequency is generally based on past hazard events in the area.
· [bookmark: _heading=h.pxuj7ok6b1jh]Extent
Extent was assessed in two categories: extent/intensity and catastrophic potential of the hazard. Numerical impact factors were assigned as follows:
Extent/Intensity—Extent is defined as the range of anticipated intensities of the identified hazards. Extent is most commonly expressed using various scientific scales, such as the Enhanced Fujita scale.
· High—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a high-intensity incident (Extent Factor = 3)		
· Medium—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a medium-intensity incident (Extent Factor = 2)	
· Low—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a low-intensity incident (Extent Factor = 1)		
· Unlikely—Historical and/or probabilistic models/studies for this hazard indicate the possibility of little to no intensity (Extent Factor = 0)	
Catastrophic—The potential that an occurrence of this hazard could be catastrophic.
· High—High potential that this hazard could be catastrophic (Extent Factor = 3)
· Medium—Medium potential that this hazard could be catastrophic (Extent Factor = 2)
· Low—Low potential that this hazard could be catastrophic (Extent Factor = 1)	
· Unlikely—Virtually no potential that this hazard could be catastrophic (Extent Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Extent/Intensity and its potential to be Catastrophic.
· [bookmark: _heading=h.h9ufxhpw7lm7]Vulnerability
Vulnerabilities were assessed in three categories: population exposure, property exposure, and exposure based on changes in development. Numerical impact factors were assigned as follows:
People—Values were assigned based on the percentage of the total population exposed to the hazard event.
· High—30% or more of the population is exposed to this hazard (Vulnerability Factor = 3)	
· Medium—15% to 29% of the population is exposed to this hazard (Vulnerability Factor = 2)
· Low—14% or less of the population is exposed to this hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the population is exposed to this hazard (Vulnerability Factor = 0)
Property Exposed—Values were assigned based on the percentage of the total property value exposed to the hazard event.			
· High—25% or more of the total assessed property value is exposed to the hazard (Vulnerability Factor = 3)	
· Medium—10% to 24% of the total assessed property value is exposed to the hazard (Vulnerability Factor = 2)		
· Low—9% or less of the total assessed property value is exposed to the hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the total assessed property value is exposed to the hazard (Vulnerability Factor = 0)
Changes in Development—Changes in development since the previous plan was approved have increased or decreased the community’s vulnerability/exposure to this hazard.
· High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)
· Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)
· Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)
· No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for People, and a weighting factor of 1 was assigned for Property Exposed and Changes in Development.
· [bookmark: _heading=h.ef912sglh419]Impact
Hazard impacts were assessed in eight categories: population and life/safety, underserved/equity, property damages, economic, environmental, essential operations, future development, and climate change. Numerical impact factors were assigned as follows:
Population and Life/Safety—Values were assigned based on (1) best available historical and probabilistic data for individuals who are vulnerable to the hazard event and (2) the likelihood to experience adverse impacts in the event of its occurrence.
· High—Populations exposed to this hazard are likely to experience significant adverse impacts (Impact Factor = 3)			
· Medium—Populations exposed to this hazard are likely to experience some adverse impacts (Impact Factor = 2)			
· Low—Populations exposed to this hazard are likely to experience minimal adverse impacts (Impact Factor = 1)			
· No Impact—Populations exposed to this hazard are not likely to experience significant adverse impacts (Impact Factor = 0)	
Underserved/Equity—Values were (1) assigned based on best available data for underserved populations vulnerable to the hazard event and (2) are likely to experience adverse/disproportionate impacts from the hazard incident resulting in greater disparity in equity.
· High—Underserved populations exposed to this hazard are likely to experience significant adverse/disproportionate impacts (Impact Factor = 3)
· Medium—Underserved populations exposed to this hazard are likely to experience some adverse/disproportionate impacts (Impact Factor = 2)
· Low—Underserved populations exposed to this hazard are likely to experience minimal adverse/disproportionate impacts (Impact Factor = 1)
· No Impact—Underserved populations exposed to this hazard are not likely to experience significant adverse/disproportionate impacts (Impact Factor = 0)
Property Damages—Values were assigned based on the expected total property damages incurred from a hazard incident. It is important to note that values represent estimates of the loss from a major incident based on historical data or probabilistic models/studies.
· High—More than $5,000,000 in property damages is expected from a single major hazard event, or damages are expected to occur to 15% or more of the property value within the jurisdiction (Impact Factor = 3)
· Medium—More than $500,000 but less than $5,000,000 in property damages is expected from a single major hazard event, or expected damages are expected to more than 5%, but less than 15% of the property value within the jurisdiction (Impact Factor = 2)
· Low—Less than $500,000 in property damages is expected from a single major hazard event, or less than 5% of the property value within the jurisdiction (Impact Factor = 1)
· No Impact—Little to no property damage is expected from a single major hazard event (Impact Factor = 0)
Economic—An estimation of the impact, expressed in terms of dollars, on the local economy is based on a loss of business revenue, crops, worker wages, and local tax revenues or on the impact on the local gross domestic product (GDP). 
· High—Total economic impact is likely to be greater than $10,000,000 (Impact Factor = 3)
· Medium—Total economic impact is likely to be greater than $100,000 but less than or equal to $10,000,000 (Impact Factor = 2)
· Low—Total economic impact is not likely to be greater than $100,000 (Impact Factor = 1)
· No Impact—Virtually no significant economic impact (Impact Factor = 0)
Environmental Factor—Environmental impact from a major hazard event requiring outside resources and support; and/or repair, clean-up, restoration, and/or preservation work.
· High—Environmental impact from a single major hazard event is likely to be significant, requiring extensive outside resources and support; and/or repair, clean-up, restoration, and/or preservation work (Impact Factor = 3)
· Medium—Environmental impact from a single major hazard event is likely to be localized, requiring some outside resources and support; and/or repair, clean-up, restoration, or preservation work (Impact Factor = 2)
· Low—Environmental impact from a single major hazard event is likely to be minimal, requiring little to no outside resources and support, and/or minimal repair, clean-up, restoration, or preservation work (Impact Factor = 1) 
· No Impact—No environmental impacts from a single major hazard event is likely (Impact Factor = 0)  
Essential Operations Factor—Impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event.			
· High—Significant impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 3)
· Medium—Some impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 2)
· Low—Minimal impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 1) 
· No Impact—No impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 0)   
Future Development—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard.
· High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)
· Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)	
· Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)
· No Impact—Future development trends will not increase the impact/consequence of this hazard and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)
Climate Change—The potential that climate change will increase the risk of this hazard (e.g., type, location, and range of anticipated intensities of the identified hazard and impacts).
· High—Climate change trends will significantly increase the risk of this hazard and its impacts (Impact Factor = 3)
· Medium—Climate change trends will increase the risk of this hazard and its impacts, but not significantly (Impact Factor = 2)	
· Low—Climate change trends will minimally increase the risk of this hazard and its impacts (Impact Factor = 1)
· No Impact—Climate change trends will not increase the risk of this hazard and its impacts (Impact Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Population and Life Safety and Underserved/Equity, and a weighting factor of 2 was assigned for Property Damages. In addition, a weighting factor of 1 was assigned for Economic, Environmental, Essential Operations, Future Development, and Climate Change.
· [bookmark: _heading=h.sie66llqf6v1]FEMA NRI RISK SCORES
The National Risk Index (NRI) is a dataset and online tool to help illustrate the United States communities most at risk for 18 natural hazards: avalanche, coastal flooding, cold wave, drought, earthquake, hail, heat wave, hurricane, ice storm, landslide, lightning, riverine flooding, strong wind, tornado, tsunami, volcanic activity, wildfire, and winter weather. Because not all hazards are applicable to Daggett County, only those hazards with a defined risk to the county are included.
The National Risk Index leverages available source data for Expected Annual Loss due to these 18 hazard types, and Social Vulnerability and Community Resilience to develop a baseline relative risk measurement for each United States county and census tract (National Risk Index, 2024d). These measurements are calculated using average past conditions, but they cannot be used to predict future outcomes for a community. The National Risk Index is intended to fill gaps in available data and analyses to better inform federal, state, local, tribal, and territorial decision makers as they develop risk reduction strategies.
· [bookmark: _heading=h.hngb5gq3p2n4]Social Vulnerability
Social Vulnerability measures the susceptibility of social groups to the adverse impacts of natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
[bookmark: _heading=h.m3mgikw60hch]Table 2-1. Social Vulnerability for Daggett County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Social Vulnerability Score
	Rating

	960100
	Town of Dutch John, Town of Manila, and Unincorporated Daggett County
	6.6
	Very Low

	Social Vulnerability is measured using the Social Vulnerability Index (SoVI) published by the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI). Source: National Risk Index, 2024e; 2023f



· [bookmark: _heading=h.wpykpmdsr8b9]Community Resilience
Community Resilience measures a community’s ability to prepare for anticipated natural hazards, adapt to changing conditions, and withstand and recover rapidly from disruptions.
[bookmark: _heading=h.sx9e6elczmwv]Table 2-2. Community Resilience for Daggett County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Community Resilience Score
	Rating

	960100
	Town of Dutch John, Town of Manila, and Unincorporated Daggett County
	79.34
	Relatively High

	Community Resilience is measured using the Baseline Resilience Indicators for Communities (HVRI BRIC) published by the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI). Source: National Risk Index, 2024b; 2024e



· [bookmark: _heading=h.7sfp24nfa56c]Expected Annual Loss
The table below shows the overall Expected Annual Loss score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under Impacts & Loss Estimates.
[bookmark: _heading=h.xcve362w4aqn]Table 2-3. Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Expected Annual Loss Score
	Rating

	960100
	Town of Dutch John, Town of Manila, and Unincorporated Daggett County
	26.4
	Relatively Low

	Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure × Annualized Frequency × Historic Loss Ratio). Source: National Risk Index, 2024d; 2024e



· [bookmark: _heading=h.s0t6ij9o8a1]Overall NRI Score
The table below shows the overall FEMA National Risk Index Score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under FEMA NRI Score.
[bookmark: _heading=h.x2rg17s0s91]Table 2-4. Overall National Risk Index Score for Daggett County, UT
	Census Tract
	Communities in Census Tract
	FEMA National Risk Index Score
	Rating

	960100
	Town of Dutch John, Town of Manila, and Unincorporated Daggett County
	15.39
	Very Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024c; 2024e



· [bookmark: _heading=h.m52fz4ku16p4]OVERALL RISK SCORES
The following table represents the new overall risk scores for Daggett County based on the described methodology. Following a data-driven quantitative assessment, the planning team utilized subject matter knowledge and expertise and further refined the scores.
· [bookmark: _heading=h.it50zy58ny35]Daggett County
[bookmark: _heading=h.s6oacrk1w36n]Table 2-5. 2024 Hazard Risk Scores for Daggett County
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[bookmark: _heading=h.13qk3xajhtrd]Table 2-6. Hazard Risk Scores Legend
	Probability Factor
	Sum of Weighted Extent Factors
	Sum of Weighted Vulnerability Factors
	Sum of Weighted Impact Factors
	Consequence Score
	Total Risk Score

	1
	Low (L)
	0–6
	Low (L)
	0–6
	Low (L)
	0–12
	Low (L)
	0–25
	Low (L)
	0–24
	Low (L)

	2
	Medium (M)
	7–12
	Medium (M)
	7–12
	Medium (M)
	13–26
	Medium (M)
	26–50
	Medium (M)
	25–49
	Medium (M)

	3
	High (H)
	13–18
	High (H)
	13–18
	High (H)
	27–39
	High (H)
	51–75
	High (H)
	50–100
	High (H)

	*The Legend—specifically the assignment of low, medium, and high—provides an additional means to qualitatively assess the probability factor, sum of weighted factors, and the total risk scores for each hazard. 
The Consequence Score represents the sum of the Extent, Vulnerability, and Impact Factors. 
The Total Risk Score is a measure of Probability and Consequence.



· [bookmark: _heading=h.1na1g7kgm5jg]SEVERE SUMMER WEATHER
· [bookmark: _heading=h.e8qzj4kz0vf6]HAZARD DESCRIPTION
Severe summer weather includes those hazards that are typically found during the spring, summer, and early fall season of the year in Daggett County. Severe summer weather can and does affect the entire county, and all critical facilities are susceptible to severe weather. Included in this category are extreme heat, lightning, hail, tornado, and straight-line wind. Each hazard is examined independently; however, it is recognized that these hazards typically occur together.
· [bookmark: _heading=h.2jw9dry4b2gk]RELATED HAZARDS
· [bookmark: _heading=h.7wgl2xotih6p]Extreme Heat
· Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, Western Regional Climate Center, NCEI, Neighborhoods at Risk, National Risk Index, Headwaters Economics, U.S. Census, Climate and Economic Justice Screening Tool, Resilience Analysis and Planning Tool, HHS, UCAR



The term “extreme heat,” sometimes called “heat wave,” is to some extent a relative one describing a period when weather conditions include temperatures and humidity significantly higher than those usual for a particular geographic area.
· Location
Due to the dry, semi-arid climate of Daggett County in desert Utah, the entire county may be affected by extreme heat, including the jurisdictions of Dutch John and Manila.
· Extent
The National Weather Service (NWS) issues alerts to the public based on its Heat Index (HI), which takes both temperature and humidity into account. The NWS will initiate alert procedures when the HI is expected to exceed 105°–110°F (depending on local climate) for at least two consecutive days (NWS, 2024).
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[bookmark: _heading=h.x7ijhof1oa0z]Figure 3-1. NOAA National Weather Service Heat Index (NWS, 2024)
· Historical Frequency & Probability of Future Occurrence
According to NWS available data, the record high temperature in the town of Manila, Utah is 102°F in July 1943 (NOWData, 2024). The record high temperature in the town of Dutch John at Flaming Gorge is also 102°F in July 2002. July is historically the hottest month of the year in Daggett County, with an average temperature of 68.5°F in Manila and 68.7°F in Dutch John (NOWData, 2024). The average high in Manila in July is 84.3°F and 86.6°F in Dutch John. Both Manila and Dutch John have had zero instances of extreme heat of 105°F or higher since 1900. 
According to Neighborhoods at Risk, Daggett County is expected to experience four more days that reach above 95°F by 2049. As annual temperatures continue to increase, more extreme heat events are likely to occur. In fact, Daggett County is expected to experience an increase in average annual temperature of 3°F by 2049. Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by extreme heat, as presented in the table below.
[bookmark: _heading=h.8cgwxsbvo5wh]Table 3-1. Impacts of Extreme Heat by Jurisdiction
	Jurisdiction
	Impacted by Heat Events (95–104°F) Within Last 25 Years
	Impacted by Extreme Heat Events (105+°F) Within Last 25 Years
	Potential Impacts of Extreme Heat

	Daggett County
	Yes
	Yes
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Dutch John
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Manila
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)



The primary impact of extreme heat is on human health, with disorders such as sunstroke, heat exhaustion, and heat cramps. There are also undoubtedly indirect and chronic health effects from extreme heat, the magnitude of which are difficult or impossible to estimate. Environmental effects can include loss of wildlife and vegetation and increased probability of wildfires.
Power outages may occur during times of extreme heat. Large electrical panels and motors used in water production may also be negatively affected by extreme heat. Economic impacts result from such factors as increased energy prices and loss of business as people avoid leaving their homes to escape the heat. Agricultural losses can also occur. The magnitude of these and other, more indirect impacts is, again, difficult to assess, but for severe heat waves, the economic impact has been estimated to be significant.
[bookmark: _heading=h.xj617f28p5ip]Table 3-2. Heat Wave: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0 events per year
	0.0
	$0
	$0
	$0
	$0
	0.0
	No Expected Annual Losses

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People particularly susceptible to extreme heat are the elderly, small children, and persons with chronic illnesses.
[bookmark: _heading=h.fumxbmd5po7p]Table 3-3. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Extreme heat places high demands on electrical power supplies that can lead to blackouts or brownouts. The following table lists types of critical facilities that could be negatively affected by power outages during extreme heat, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.shf9med2b6zu]Table 3-4. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development. 
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme temperatures. Places prone to high heat are expected to become even drier and hotter over the following century (UCAR, 2024). Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, and more intense urban heat island effects), compounding already existing stressors. According to Neighborhoods at Risk, extremely hot days are the leading cause of weather-related fatalities in the U.S. and contribute to economic stress as the need for and cost of air conditioning rises.
Effects of Climate Change on Probability of Future Events 
[bookmark: _heading=h.c5bnn1i4syky]Table 3-5. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	[bookmark: _heading=h.r7gyzwp3980h]Heat Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent extreme heat events.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.b9ndp377zlp0]Table 3-6. Heat Wave: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	[bookmark: _heading=h.2ak3dtwg74de]Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.0
	No Rating
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.1u6s2wzbhwdb]Lightning
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Storms that produce lightning may last hours to days

	Analysis Used
	NOAA, NWS, Vaisala, NCEI, NFPA, NIFC, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



Lightning is defined by the NWS as “a visible electrical discharge produced by a thunderstorm. The discharge may occur within or between clouds, between the cloud and air, between a cloud and the ground, or between the ground and a cloud.” A lightning discharge may be over five miles in length, generate temperatures upwards of 50,000°F, and carry 50,000 volts of electrical potential. Lightning is most often associated with thunderstorm clouds, but lightning can strike as far as five to 10 miles from a storm. Thunder is caused by the rapid expansion of air heated by a lightning strike. Cloud-to-ground lightning strikes occur with much less frequency in the northwestern U.S. than in other parts of the country.
· Location
This hazard can affect the entire county and the state of Utah, but the risk to the county is relatively low. The jurisdictions of Dutch John and Manila may experience lightning, as well.
· Extent
A lightning flash is created by a transfer of significant charge between two charged objects. Lightning discharges can occur inter-cloud, cloud-to-cloud, cloud-to-air, and cloud-to-ground. Cloud-to-ground (CG) lightning has the greatest risk to society. A CG stroke can kill, destroy equipment, start fires, and disturb power delivery systems. 
Lightning is commonly measured using the Lightning Activity Level (LAL), which is a scale that describes the frequency of lightning strikes in a specific area (NWS, 2024).
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[bookmark: _heading=h.qd1stpgb2ej4]Figure 3-2. NWS Lightning Activity Level
· Historical Frequency & Probability of Future Occurrence
Lightning is common in Utah, with an average of 1,040,446 lightning strikes per year in the state from 2015 to 2019 (Vaisala, 2020). However, this average is much less compared to other states, such as those in the Midwest and Southeast. For example, Florida received an average of 13,989,300 strikes per year within the same time period.
The Storm Events Database records 10 significant lightning events in Daggett County since 2000, as seen in the table below. 
[bookmark: _heading=h.1zmtr0bkn59j]Table 3-7. Significant Lightning Events in Daggett County, UT
	Location Within County
	Date
	Fatalities/
Injuries
	Property Damage
	Description

	Manila
	06/20/2004
	0
	$2,000
	Lightning damaged equipment at water treatment plant

	Dutch John
	05/06/2005
	0
	$500
	Lightning struck Ross Springs Water Treatment Plant and destroyed pressure transducer

	Dutch John
	05/17/2005
	0
	$500
	Lightning struck Ross Springs Water Treatment Plant and destroyed pressure transducer

	Dutch John
	05/30/2005
	0
	$500
	Lightning struck Ross Springs Water Treatment Plant and destroyed pressure transducer

	Dutch John
	06/23/2005
	0
	$500
	Lightning struck Ross Springs Water Treatment Plant and destroyed pressure transducer

	Manila
	06/06/2007
	0
	$500
	Lightning struck Red Canyon Water Treatment Plant and destroyed pressure transducer

	Manila
	07/21/2007
	0
	$500
	Lightning struck Red Canyon Water Treatment Plant and destroyed pressure transducer

	Dutch John
	06/03/2008
	0
	$1,000
	Lightning struck Red Canyon Water Treatment Plant and destroyed pressure transducer

	Manila
	05/30/2009
	0
	$500
	Lightning struck Red Canyon Water Treatment Plant and destroyed pressure transducer

	Lucerne Valley
	07/22/2016
	1/1
	$0
	Lightning struck and killed a 14-year-old girl on a jet ski at Flaming Gorge Reservoir. A 49-year-old female on the jet ski was injured.

	Source: Storm Events Database, 2024



Significant lightning strikes causing significant damage and/or injuries or fatalities are likely to occur again within the next 10 years and could occur anywhere in the county or in the towns of Dutch John or Manila. Damage-causing lightning is more likely in Dutch John than in other parts of the county due to Dutch John’s higher population. Both Dutch John and Manila are surrounded by forestland and susceptible to wildfire from lightning strikes. In fact, 80% of lightning strikes in the Manila area cause fires. Lightning events typically coincide with thunderstorms, which bring precipitation. However, unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an increase in thunderstorms—and therefore lightning events—is not currently likely (NCEI, 2022). Future lightning trends are predicted to remain consistent in the next 20 years in Daggett County. However, as global warming continues, thunderstorms with lightning may increase in the coming decades.
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by lightning, as presented in the table below.
[bookmark: _heading=h.fq3hsbb7x6yn]Table 3-8. Impacts of Lightning by Jurisdiction
	Jurisdiction
	Impacted by Lightning
	Experienced Significant Lightning Strike with $1,000+ in Damage Since 2000
	Fatalities Due to Lightning
	Potential Impacts of Lightning

	Daggett County
	Yes
	Yes
	1
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	Town of Dutch John
	Yes
	Yes
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	Town of Manila
	Yes
	Yes
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities



Lightning is the second most deadly weather phenomenon in the U.S., being second only to floods. On average, 20 to 50 deaths per year are attributed to lightning nationally, and in Utah the average is less than one per year. The last death in Utah due to lightning was in 2016, with six total deaths in Utah since 2008 (NWS, 2024). There has been one death in Daggett County due to lightning. A 14-year-old girl was struck and killed in 2016 while on a jet ski at Flaming Gorge Reservoir. Despite the enormous energy carried by lightning, only about 10% of strikes are fatal (NWS, 2024). Injuries include central nervous system damage, burns, cardiac effects, hearing loss, and trauma. The effects of central nervous system injuries tend to be long-lasting and severe, leading to such disorders as depression, alcoholism, chronic fatigue, and in some cases suicide. Lightning also strikes structures, causing fires and damaging electrical equipment. Wildland fires are often initiated by lightning strikes as are petroleum storage tank fires. About one third of all power outages are lightning-related.
The magnitude of economic losses is difficult to estimate. Between 2007 to 2011, $451 million in property damage was reported due to fires caused by lightning strikes in the U.S. (NFPA, 2013). The state of Utah experienced 408 fires caused by lightning strikes in 2023 alone (NIFC, 2023). 
[bookmark: _heading=h.xd9soxz45hv]Table 3-9. Lightning: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	16.5 events per year
	0.0
	$2,657
	$884
	N/A
	$3,541
	38.0
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. Any community, whether vulnerable or not, may experience lightning. However, those with inadequate living conditions or shelter may be more vulnerable to a strike.
[bookmark: _heading=h.d8wjdkgl4knv]Table 3-10. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Lightning strikes may lead to power outages depending on the location of the strike and amount of damage inflicted. The following table lists types of critical facilities that could be negatively affected by power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment. Any damage to any of these locations due to lightning could delay critical resources to those in need.
[bookmark: _heading=h.y6wjx44acxta]Table 3-11. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



[bookmark: _heading=h.twlctcx1rblh]Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage. 
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop (USGS, 2023). An uptick in lightning strikes could lead to more frequent and severe lightning damage.
Effects of Climate Change on Probability of Future Events
Lightning events typically coincide with thunderstorms, which bring precipitation. However, unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an increase in thunderstorms—and therefore lightning events—is not currently likely (NCEI, 2022). Future lightning trends are predicted to remain consistent in the next 20 years in Daggett County, although precipitation may increase slightly. However, as global warming continues, thunderstorms with lightning may increase in the coming decades.
[bookmark: _heading=h.8b2rv4ko1feg]Table 3-12. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Lightning Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	If increased participation leads to additional thunderstorms, the risk of lightning may increase.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.b912xxtjtxsp]Table 3-13. Lightning: Overall National Risk Index Score for Daggett County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	29.3
	Relatively Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.vlqk59gj8ciy]Hail
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Hailstorms may last hours to days

	Analysis Used
	NOAA, NWS, Weather on the Web, III, TORRO, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The NWS definition of hail is “showery precipitation in the form of irregular pellets or balls of ice more than 5 mm in diameter, falling from a cumulonimbus cloud. Its size can vary from the defined minimum, a little over a quarter of an inch, up to 4.5 inches or larger.” Severe hail is defined as being 0.75 inches or more in diameter. The largest hailstones are formed in supercell thunderstorms because of their sustained updrafts and long duration.
· Location
Daggett County can experience hailstorms countywide, including the jurisdictions of Dutch John and Manila.
· Extent
The TORRO Hailstorm Intensity Scale was developed by Jonathan Webb to measure and categorize hailstorms (TORRO, 2024). It extends from H0 (hard hail, no damage) to H10 (super hailstorm, extensive structural damage, risk of severe/fatal injuries) with its increments of intensity or damage potential related to hail size (distribution and maximum), texture, numbers, fall speed, speed of storm translation, and strength of the accompanying wind. The scale could be modified depending on factors such as building materials and types (e.g., whether roofing tiles are predominantly slate, shingle, or concrete). See the scale in the figure below (TORRO, 2024).
[image: A table with numbers and text

Description automatically generated with medium confidence]
[bookmark: _heading=h.vu1qs0f8jng1]Figure 3-3. TORRO Hailstorm Intensity Scale
Hail is considered severe when reaching a size of 0.75 inches in diameter or greater. The following figure shows different hail sizes with a description for comparison (TORRO, 2024).
[image: A table with text and images

Description automatically generated]
[bookmark: _heading=h.kfq6c59w5d3k]Figure 3-4. TORRO Hail Size and Diameter
As demonstrated below, the National Weather Service also defines the local threat of severe hail for specified areas based on the likelihood that severe hail will occur combined with the anticipated size or diameter of the largest hailstones (NWS, 2024).
[image: A colorful chart with text

Description automatically generated with medium confidence]
[bookmark: _heading=h.gpgfh1h7t19h]Figure 3-5. Severe Hail Threat Level
· Historical Frequency & Probability of Future Occurrence
In the 10-year period from 1986 to 1995, the NWS recorded severe hail in Utah on 101 occasions, while in the same time period, severe hail was recorded in Colorado nearly 1,400 times (Weather on the Web, 2024).
Hail has been recorded throughout the county and in the towns of Dutch John and Manila. The Storm Events Database has recorded 10 instances of severe hail in Daggett County since 2000. The hailstones from these events range in size from 0.75 inches to 1.75 inches. Six of these hail events occurred in Manila and four in Dutch John (Storm Events Database, 2024). 
Hail is likely to occur again in the future in any part of the county, including Dutch John and Manila. Although many parts of the United States are experiencing increased precipitation, Utah has not yet experienced an upward trend in the frequency of precipitation events, so an increase in hailstorms is not currently likely. However, as global warming continues, hailstorms may increase in the coming decades.
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by hail, as presented in the table below.
[bookmark: _heading=h.bmzcfudbaohe]Table 3-14. Impacts of Hail by Jurisdiction
	Jurisdiction
	Impacted by Hail
	Experienced Significant Hail Damage ($1,000+) Since 2000
	Fatalities Due to Hail
	Potential Impacts of Hail

	Daggett County
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	Town of Dutch John
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	Town of Manila
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation



Deaths and injuries due to hail have occurred but are rare. Most impacts are economic, but hailstorms can also cause utility failure through damage to critical infrastructure. Hailstorms may also lead to car accidents and road closures.
Economic loss can be extensive, especially to agriculturally based economies. Hail is very damaging to crops. Severe hail may also cause extensive property damage, including damage to vehicle paint and bodywork, glass, shingles and roofs, plastic surfaces, etc. Through the Storm Events Database, Daggett County has reported three severe hail events that resulted in $130,000 worth of property damage total, as seen in the table below. Hail-related insured losses averaged between $8 billion to $14 billion each year in the years 2000–2019 in the U.S. (III, 2024).
[bookmark: _heading=h.l814ado00bhv]Table 3-15. Property Damage in Daggett County
	Location Within County
	Date
	Property Damage ($)
	Description

	Manila
	07/15/2004
	$30,000
	1.25-inch hail dented many trailers and vehicles in mobile home park and broke a car windshield

	Dutch John
	08/06/2009
	$80,000
	1.75-inch hail dented vehicles and broke windshields and headlights along Hwy 191 in eastern Uintas

	Manila
	08/06/2009
	$20,000
	1.25-inch hail broke windows, dented vehicles, and damaged siding on residences

	Source: Storm Events Database, 2024



[bookmark: _heading=h.e0h22cuj2vzn]Table 3-16. Hail: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.1 events per year
	0.0
	$74
	$1,134
	$31
	$1,239
	46.1
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to hailstorms.  
[bookmark: _heading=h.b8w3jhwy7np5]Table 3-17. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Severe hailstorms may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from hailstorms or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.yantft38b290]Table 3-18. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage. 
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop (USGS, 2023). Although many parts of the United States are experiencing increased precipitation, Utah as a whole has not yet experienced an upward trend in the frequency of precipitation events, so an increase in hailstorms is not currently likely. However, as global warming continues, hailstorms may increase in the coming decades, and a slight increase in precipitation is expected in Daggett County within 25 years. 
[bookmark: _heading=h.oe30vuklfr3u]Table 3-19. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Hail Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	If increased participation leads to additional thunderstorms, the risk of hail may increase.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.d1yp4ti737fa]Table 3-20. Hail: Overall National Risk Index Score for Daggett County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	39.9
	Very Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.tv02rs3591uz]Tornado
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Spring, summer, and early fall

	Duration
	Tornadoes may last seconds to hours

	Analysis Used
	NOAA, NWS, National Risk Index, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The NWS describes a tornado as “a violently rotating column of air, usually pendant to a cumulonimbus, with circulation reaching the ground. It nearly always starts as a funnel cloud and may be accompanied by a loud roaring noise. On a local scale, it is the most destructive of all atmospheric phenomena” (NWS, 2024). Like hail, most tornadoes are spawned by supercell thunderstorms. They usually last only a few minutes, although some have lasted more than an hour and traveled several miles.
· Location
Although the risk is low, a tornado event is possible anywhere in the county, including in the jurisdictions of Dutch John and Manila.
· Extent
Wind speeds within tornadoes are estimated based on the damage caused and expressed using the Enhanced Fujita (EF) Scale.
[bookmark: _heading=h.txnj016rjnfx]Table 3-21. Enhanced Fujita (EF) Scale for Estimation of Tornado Wind Speeds
	EF Scale
	Class
	Windspeed (mph)
	Windspeed (km/h)
	Description

	EF0
	Weak
	65–85
	105–137
	Gale

	EF1
	Weak
	86–110
	138–177
	Weak

	EF2
	Strong
	111–135
	178–217
	Strong

	EF3
	Strong
	136–165
	218–266
	Severe

	EF4
	Violent
	166–200
	267–322
	Devastating

	EF5
	Violent
	> 200
	> 322
	Incredible

	Source: NOAA, 2024



· Historical Frequency & Probability of Future Occurrence
Tornado occurrence in Daggett County is very low. The Storm Events Database records two tornadoes in the county since 1950, as seen in the table below. The town of Dutch John has experienced two tornadoes, but the town of Manila has not experienced any tornadoes. 
[bookmark: _heading=h.q1v02hg1o84e]Table 3-22. Tornado Events in Daggett County, UT
	Location Within County
	Date
	EF Scale
	Property Damage
	Description

	Dutch John
	05/05/1999
	EF0
	$0
	Tornado touched down over rangeland, about 8 mi. NW of Browns Park National Wildlife Refuge, throwing debris 300 feet into the air

	Dutch John
	08/21/2001
	EF0
	$0
	A narrow and long, rope-like tornado touched down in Flaming Gorge National Recreation Area, traveling for 2 miles and picking up brush, branches, and tree limbs 

	Source: Storm Events Database, 2024



Future tornadoes are possible and likely, but significant damage is improbable. However, according to Neighborhoods at Risk, Daggett County is expected to experience an increase in average annual temperature of 3°F by 2049, which could prompt the formation of additional tornadoes in the fall and winter with the increased warm air (2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by tornadoes, as presented in the table below.
[bookmark: _heading=h.hzc2y54far6]Table 3-23. Impacts of Tornado by Jurisdiction
	Jurisdiction
	May Be Impacted by Tornado
	Experienced Significant Tornado Damage ($1,000+) Since 2000
	Fatalities Due to Tornadoes
	Potential Impacts of Tornadoes

	Daggett County
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	Town of Dutch John
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	Town of Manila
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services



Loss of utilities (primarily due to fallen trees and wind damage) is common following tornadoes, and depending on circumstances, communities might be deprived of almost any kind of goods and services including food, water, and medical care. Agriculturally, crop and livestock loss are also possible.
The Storm Events Database records $0 in total property damage from tornadoes in Daggett County since 1950. See the table under Historical Frequency & Probability of Future Occurrence for specific events and descriptions. 
[bookmark: _heading=h.k42gzst26gro]Table 3-24. Tornado: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0 events per year
	0.0
	$1,261
	$2,032
	$11
	$3,304
	9.6
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to tornadoes.  
[bookmark: _heading=h.g0oqktx1yld0]Table 3-25. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
A tornado may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from a tornado or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.2siqo94na9zc]Table 3-26. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop, which could produce more frequent and severe tornadoes (USGS, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.9dtoah78f8jo]Table 3-27. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Tornado Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent tornadoes in the fall and winter due to the increased warm air.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.i5nlpz28xadd]Table 3-28. Tornado: Overall National Risk Index for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	5.5
	Very Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.ebnwtgxv0crq]Straight-line Wind
· [bookmark: _heading=h.2cna7go86qks]Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	All seasons

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, National Risk Index, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The term “straight-line wind” is used to describe any wind not associated with rotation, particularly tornadoes. Of concern is high wind, defined by the NWS as “sustained wind speeds of 40 mph or greater, lasting for one hour or longer, or winds of 58 mph or greater for any duration.” Like tornadoes, strong, straight-line winds are generated by thunderstorms, and they can cause similar damage. Straight-line wind speeds can approach 150 mph, equivalent to those in an EF3 tornado. Additionally, derechos—which are widespread, long-lived, straight-line windstorms—may occur in Daggett County, although less common.
· Location
Straight-line wind events affect the entire county, including the jurisdictions of Dutch John and Manila. Dutch John, specifically, is located in a pocket that creates frequent microbursts.
· Extent
The Beaufort Wind Scale explains different wind speeds based on how they would affect land conditions and sea conditions (NOAA, 2024).
[bookmark: _heading=h.yxml9fqvqv08]Table 3-29. Beaufort Wind Scale
	Force
	Wind (Knots)
	WMO Classification
	Appearance of Wind Effects on Land

	0
	Less than 1
	Calm
	Calm, smoke rises vertically

	1
	1–3
	Light Air
	Smoke drift indicates wind direction, still wind vanes

	2
	4–6
	Light Breeze
	Wind felt on face, leaves rustle, vanes begin to move

	3
	7–10
	Gentle Breeze
	Leaves and small twigs constantly moving, light flags extended

	4
	11–16
	Moderate Breeze
	Dust, leaves, and loose paper lifted, small tree branches move

	5
	17–21
	Fresh Breeze
	Small trees in leaf begin to sway

	6
	22–27
	Strong Breeze
	Larger tree branches moving, whistling in wires

	7
	28–33
	Near Gale
	Whole trees moving, resistance felt walking against wind

	8
	34–40
	Gale
	Twigs breaking off trees, generally impedes progress

	9
	41–47
	Strong Gale
	Slight structural damage occurs, slate blows off roofs

	10
	48–55
	Storm
	Seldom experienced on land, trees broken or uprooted, “considerable structural damage”

	11
	56–63
	Violent Storm
	

	12
	64+
	Hurricane
	

	Source: NOAA, 2024



· Historical Frequency & Probability of Future Occurrence
High straight-line wind events are frequent in Daggett County, including in the towns of Dutch John and Manila. According to the Storm Events Database, there have been eight reported high wind, strong wind, or thunderstorm wind events 40 mph or greater in Daggett County between 2000–2024, as seen in the table below. Four of these high wind events occurred in Dutch John. The other four high wind events in the county occurred in the Eastern Uinta Mountains. 
[bookmark: _heading=h.437fbwip06o]Table 3-30. High Wind Events in Daggett County, UT
	Location Within County
	Date
	Wind Speed (kts.)

	Eastern Uinta Mountains
	04/18/2000
	45 kts.

	Eastern Uinta Mountains
	06/02/2001
	51 kts.

	Dutch John
	07/04/2007
	55 kts.

	Dutch John
	06/16/2015
	70 kts.

	Dutch John
	06/06/2020
	67 kts.

	Eastern Uinta Mountains
	11/07/2020
	67 kts.

	Dutch John
	09/18/2021
	50 kts.

	Eastern Uinta Mountains
	02/15/2023
	68 kts.

	Source: Storm Events Database, 2024



Future significant straight-line wind events are likely to occur multiple times each year throughout the entire county, including in Dutch John and Manila. According to Neighborhoods at Risk, Daggett County is expected to experience an increase in average annual temperature of 3°F by 2049, which could influence the variability of regional and seasonal winds in Utah as carbon dioxide levels increase (2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by straight-line wind, as presented in the table below.
[bookmark: _heading=h.iw1zixe58j39]Table 3-31. Impacts of Straight-Line Wind by Jurisdiction
	Jurisdiction
	Impacted by Straight-Line Wind
	Experienced Significant Straight-Line Wind Damage ($1,000+) Since 2000
	Potential Impacts of Straight-Line Wind

	Daggett County
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	Town of Dutch John
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	Town of Manila
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities



The impacts of straight-line winds are virtually the same as those from tornadoes with similar wind speeds. The damage is distinguishable from that of a tornado only in that the debris is generally deposited in nearly parallel rows. Many homes in Dutch John and Manila are mobile homes and don’t have the durability to withstand strong winds. Downbursts are particularly hazardous to aircraft in flight. Though losses aren’t regularly reported, it is known that they occur because of the frequency and magnitude of high wind events. 
[bookmark: _heading=h.8k9xh0ju5kl4]Table 3-32. Strong Wind: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.2 events per year
	0.0
	$1,504
	$2,370
	$10
	$3,884
	35.0
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to severe straight-line wind conditions.
[bookmark: _heading=h.647gtwg821ao]Table 3-33. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Straight-line wind may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from straight-line wind or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.fk12xvtgj6c8]Table 3-34. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop, which could produce more frequent and severe straight-line wind events and even derechos (USGS, 2023). However, there are still many questions and factors yet to be resolved about wind with some studies suggesting climate change may even reduce wind speeds. Uncertainty remains high as it relates to climate change and its impact on this hazard. Further analysis and studies need to be conducted, specifically for this region.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ir7k3c9ptogr]Table 3-35. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Wind Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent straight-line wind events as more powerful storms develop.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	28.3
	Relatively Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.fit1uj6iqpv6]SEVERE WINTER WEATHER
· [bookmark: _heading=h.cc7a71k3cycg]HAZARD DESCRIPTION
Severe winter weather includes extreme cold, winter storm, and avalanche. Severe winter weather can and does affect the entire county, and all critical facilities are susceptible to severe weather. It should be noted that straight-line wind is also associated with severe winter storms, commonly referred to as blizzard conditions, where snow is driven by wind-caused drifting.
· [bookmark: _heading=h.6gjji2m9h2gy]RELATED HAZARDS
· [bookmark: _heading=h.hby12ec4rc0y]Extreme Cold
· Hazard Description
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Winter

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, Public Health Post, National Risk Index, Neighborhoods at Risk, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



“Extreme cold” is another of the terms describing hazards that must be defined relative to what is considered normal in a given locale. What might be considered extreme cold varies considerably in the state of Utah where normal winter temperatures in the south are appreciably more moderate than those in the north. Very cold temperatures become a particular hazard when accompanied by winds of 10 mph or greater. As with extreme heat, extreme cold is of greatest concern when the condition persists for an extended period of time.
· Location
Extreme cold temperatures affect the entire county, including the jurisdictions of Dutch John and Manila.
· Extent
The NWS has developed a formula for calculating wind chill based on temperature and wind speed and issues wind chill advisories in this region when the wind chill temperature is predicted to be -10°F or less with winds of 10 mph or higher for one hour or more. Wind chill warnings are issued when wind chill temperature will be -20°F or less with winds of 10 mph or higher for one hour or more (see the figure below).
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[bookmark: _heading=h.x33fimugycbg]Figure 4-1. National Weather Service Wind Chill Chart
· Historical Frequency & Probability of Future Occurrence
According to NWS available data, the record low temperature in the town of Manila is -33°F, which was recorded twice in February 1933 and January 1963 (NOWData, 2024). The record low temperature in the town of Dutch John at Flaming Gorge Reservoir is -38°F in January 1963. January is historically the coldest month of the year in Daggett County with an average temperature of 23.1°F in Manila and 22.8°F in Dutch John (NOWData, 2024). Cold clusters are particularly damaging. Most recently in January 2023, Manila, UT experienced 24 days of the month with a low of 10°F or less. There have been several months within the last decade with over 20 days of extreme cold. During the 10-year period from 2013–2023, Manila recorded a total of 448 extreme cold days of 10°F or less (NOWData, 2024). 
Extreme cold temperatures are likely every year throughout the county, including in Dutch John and Manila. However, since Daggett County is expected to experience an increase in average annual temperature of 3°F by 2049, extreme cold events may become less and less over the coming decades (Neighborhoods at Risk, 2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by extreme cold, as presented in the table below.
[bookmark: _heading=h.fi5ukco16ueu]Table 4-1. Impacts of Extreme Cold by Jurisdiction
	Jurisdiction
	Impacted by Extreme Cold Events (≤ 10°F) Within Last 100 Years
	Potential Impacts of Extreme Cold

	Daggett County
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Dutch John
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Manila
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)



Health effects of exposure to extreme cold include hypothermia and frostbite, both of which can be life-threatening. Infants and the elderly are most susceptible. In the United States, approximately 1,300 deaths are attributed to hypothermia or cold exposure annually (Lane, 2018).
Extreme cold may cause loss of wildlife and vegetation and kill livestock and other domestic animals. Economic loss may result from flooding due to burst pipes, large demands on energy resources, and diminished business activity. River flooding may take place as a result of the formation of ice jams. 
Extreme cold affects the individual, families, cities, and the county. Damage typically occurs to individual properties; however, city water systems are usually vulnerable to extreme cold. Repairs to water line freeze-ups and breaks typically require the roadways to be excavated, necessitating additional maintenance and repairs during the warmer months. 
Extreme cold can cause death and injury especially to those working or stranded outside for prolonged periods. Economic loss is related to private individuals, businesses, and government agencies in heating homes and facilities. Additional losses can be expected to the livestock industry. During extreme cold periods the schools are closed to protect children traveling to and from school.
During the spring, summer, and fall, temperatures can drop low enough to produce frost. While such temperatures are not low enough to damage infrastructure or require extra heating costs, it can be devastating to crops. Extreme minimum temperatures can fall below freezing much of the fall, winter, and spring.
[bookmark: _heading=h.bwy4ltmdft63]Table 4-2. Cold Wave: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.1 events per year
	0.0
	$3,093
	$13
	$387
	$3,494
	64.7
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions or shelter from the cold may be more vulnerable to extreme cold conditions. Additionally, those who cannot afford to sufficiently heat their homes may be at risk.
[bookmark: _heading=h.yoyu8fs8v75h]Table 4-3. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Extreme cold may cause significant damage to critical facilities in the county due to frozen or burst water lines. The following table lists types of critical facilities that could be negatively affected by damage from freeze-ups, which could delay emergency response.
[bookmark: _heading=h.3bk012jjmzfq]Table 4-4. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Extreme cold temperatures are likely to remain a common occurrence in Daggett County but may begin a slight downturn in frequency over the next century.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.yi0fpcwkxkk4]Table 4-5. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Cold Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to less frequent extreme cold events.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.hittsryovd4t]Table 4-6. Cold Wave: Overall National Risk Index Score for Daggett County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	58.9
	Relatively Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.gw7sm4t0gsn0]Winter Storm
· Hazard Description
	Potential Probability
	
	
High

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Winter

	Duration
	Storms may last hours to days

	Analysis Used
	NOAA, NWS, 2019 Utah Hazard Mitigation Plan, NCEI, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund, Neighborhoods at Risk



The NWS describes winter storm as weather conditions that produce heavy snow or significant ice accumulations. For the purposes of this analysis, a severe winter storm is defined as any winter condition where the potential exists for a blizzard (winds >/= 35mph and falling/drifting snow frequently reduce visibility < ¼ mile, for two hours or more), heavy snowfall (six inches or more snowfall in 24 hours in the valleys; nine inches or more snowfall in 24 hours in the mountains), ice storm, and/or strong winds.
· Location
Severe winter storms are a risk countywide and occur frequently, including in the jurisdictions of Dutch John and Manila.
· Extent
The magnitude or severity of a severe winter storm depends on several factors, including a region’s climatological susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm duration, topography, time of occurrence during the day and week (e.g., weekday versus weekend), and time of season. The NOAA produces the Regional Snowfall Index (RSI) for significant snowstorms that impact the eastern two thirds of the U.S., but Utah is not included in this scale. However, the scale is still included below for reference and can be a useful tool for considering extent values of snowfall throughout the planning area (NCEI, 2024).
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[bookmark: _heading=h.71v3sd2d4fo]Figure 4-2. NCEI Regional Snowfall Index (RSI)
· Historical Frequency & Probability of Future Occurrence
According to the Storm Events Database, Daggett County has had 180 instances of severe winter storm since 2010 (classified under “blizzard,” “heavy snow,” “winter storm,” and “winter weather”). In the last five years (January 2018–January 2023), the county has experienced 52 winter storm events, many of which have occurred in the towns of Dutch John and Manila. The Eastern Uinta Mountains receive the most winter storms in the county. 
Daggett County will continue to experience multiple winter storms every year throughout the county, including in Dutch John and Manila. Unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an overall increase in winter storms is not currently likely (NCEI, 2022). Future winter storm trends are predicted to remain consistent in the next 20 years in Daggett County. However, as global warming continues and more water evaporates into the atmosphere, additional snowfall and precipitation may be seen in the coming decades.
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by winter storms, as presented in the table below.
[bookmark: _heading=h.k2qjo6tnv43r]Table 4-7. Impacts of Winter Storm by Jurisdiction
	Jurisdiction
	Impacted by Winter Storms
	Experienced Significant Winter Storm with $1,000+ in Damage Since 2010
	Potential Impacts of Winter Storms

	Daggett County
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	Town of Dutch John
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	Town of Manila
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services



The impacts of the very cold temperatures that may accompany a severe winter storm are discussed in the previous section. Other life-threatening impacts are numerous. Motorists may be stranded by road closures or may become trapped in their automobiles in heavy snow and/or low visibility conditions. Bad road conditions cause automobiles to go out of control. People can be trapped in homes or buildings for long periods of time without food, heat, and utilities. Those who are ill may be deprived of medical care by being stranded or through loss of utilities and lack of personnel at care facilities. Use of heaters in automobiles and buildings by those who are stranded may result in fires or carbon monoxide poisoning. Fires during winter storm conditions are a particular hazard because fire service response is hindered or prevented by road conditions and because water supplies may be frozen. Emergency Services may also not be available if telephone service is lost. People who attempt to walk to safety through winter storm conditions often become disoriented and lost. Downed power lines not only deprive the community of electricity for heat and light but pose an electrocution hazard. Death and injury may also occur if heavy snow accumulation causes roofs to collapse. There have been 41 fatalities in Utah from 1962–2018 due to winter storms. About 70% of these fatalities occur in automobiles, while 25% are a result of people caught out in the elements (Utah Hazard Mitigation Plan, 2019).
The total economic impact in Utah for a 24-hour statewide winter storm is $66.36 million, including $42.81 million in lost wages and salaries and overtime, $18.26 million in lost retail sales, $3.32 million in federal taxes, and $1.98 million for state and local taxes (Utah Hazard Mitigation Plan, 2019). Economic impacts arise from numerous sources, including hindered transportation of goods and services; flooding due to burst water pipes; forced closing of businesses; inability of employees to reach the workplace; damage to homes and structures, automobiles, and other belongings by downed trees and branches; loss of livestock and vegetation; and many others. Loss of crops is also common.
[bookmark: _heading=h.5bg3c63t5frr]Table 4-8. Winter Weather: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	9.9 events per year
	0.0
	$15,930
	$11,650
	$8
	$27,587
	96.0
	Relatively High

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



[bookmark: _heading=h.bhix3q5jbkze]Table 4-9. Ice Storm: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0 events per year
	0.0
	$168
	$1,436
	N/A
	$1,603
	40.4
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions or shelter from the cold and winter storms may be more vulnerable to winter conditions. Additionally, those who cannot afford to sufficiently heat their homes or transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.c1ol5ax5d2uz]Table 4-10. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Winter storms may cause significant damage to critical facilities in the county due to frozen or burst water lines. High wind during winter storms may knock down power lines, as well, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from freeze-ups or power outages, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.el4v5bwdvzyd]Table 4-11. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ie6edug29dxc]Table 4-12. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increased participation can lead to more frequent and severe winter storms.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.idmgkp3kgyb2]Table 4-13. Winter Weather: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Score
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	93.0
	Relatively High
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



[bookmark: _heading=h.lgi7pjfzop6z]Table 4-14. Ice Storm: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	29.7
	Very Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.rxqlp4r11fjf]Avalanche
· Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Uinta Mountains and any steep slopes that may accumulate snow

	Seasonal Pattern or Conditions
	Winter

	Duration
	Events may last seconds to minutes; snowstorms that cause avalanches may last hours to days 

	Analysis Used
	NOAA, NWS, 2019 Utah Hazard Mitigation Plan, North American Public Avalanche Danger Scale, Utah Avalanche Center, NCEI, Environmental Defense Fund, Neighborhoods at Risk



Snow avalanches are common in mountainous terrain where heavy snowfall accumulates on steep slopes. Avalanches generally occur on slopes between 30 and 45 degrees with 38 degrees being the “ideal” slope for development of avalanche conditions. They are often categorized as either “loose snow” or “slab” types. A loose snow avalanche is initiated when snow is dislodged at a point upslope and, in turn, dislodges more snow as it moves downward. Such avalanches usually grow wider and larger as they proceed but are usually somewhat limited in size. The generally more dangerous slab avalanche occurs when a cohesive mass of snow breaks free and moves downward, either as a single unit, or breaking into smaller pieces traveling together. Four factors combine to produce a slab avalanche: (1) a large mass of snow that is cohesive as a result of a single, large snowfall, or some physical change due to temperature, introduction of water content, or other factors; (2) some source of instability or weakness that forms a boundary capable of breaking free; (3) a surface, called a sliding layer, upon which the slab may easily slide; and (4) a triggering event, such as increased weight, strong vibration, wind, or a temperature increase, that overcomes the binding forces at, or further weakens the boundary of instability. It is estimated that around 90% of avalanches where victims are involved are triggered by their victims or those who accompany them.
Avalanches are comprised of three zones—the release zone where the mass breaks free and accelerates, the track where the mass travels downward at a relatively constant speed (often approaching 80 mph), and the runout zone where the mass slows and comes to rest. While the exact moment of an avalanche cannot be predicted, avalanche conditions are readily recognizable, and avalanches tend to recur on the same slopes year after year.
· Location
Snow avalanches can occur anywhere in the county with mountains and/or slopes that accumulate with snow. However, the primary avalanche zone in Daggett County is the Uinta Mountains in the southern region (Utah Hazard Mitigation Plan, 2019).
· Extent
The North American Public Avalanche Danger Scale is a tool used by avalanche forecasters throughout the U.S. to communicate the potential for avalanches to cause harm or injury to backcountry travelers.
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[bookmark: _heading=h.o10pzs4wb3t7]Figure 4-3. North American Public Avalanche Danger Scale
· Historical Frequency & Probability of Future Occurrence
Avalanches occur often in Daggett County, primarily in the Uinta Mountains, but most go unreported and/or undetected. The Utah Avalanche Center records observations of avalanches throughout Utah, including in the Western Uinta Mountains. However, the eastern half of the Uintas in Daggett County is not tracked by the Utah Avalanche Center because this area is not a common recreation ground for backcountry users during the winter. No avalanches have been reported in the towns of Dutch John or Manila.
Avalanches in the Uinta Mountains are likely to continue at the existing trend, but avalanches in the towns of Dutch John and Manila would still be extremely unlikely in the future. However, avalanches in the surrounding areas of Dutch John are possible due to rising terrain. Unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an overall increase in snowfall—and therefore avalanches— is not currently likely (NCEI, 2022). Future avalanche conditions are predicted to remain consistent in the next 20 years in Daggett County. However, as global warming continues and more water evaporates into the atmosphere, additional snowfall and precipitation may be seen in the coming decades, which could lead to an uptick in avalanches. Additionally, an increase in average temperatures during the winter could cause unstable avalanche conditions, thus triggering more frequent events.
· Impacts & Loss Estimates
Parts of unincorporated Daggett County may be impacted by avalanches, as presented in the table below. However, the towns of Dutch John and Manila are not likely to be directly impacted by avalanches.
[bookmark: _heading=h.z1dkay9e7c8j]Table 4-15. Impacts of Avalanche by Jurisdiction
	Jurisdiction
	Impacted by Avalanches
	Fatalities Due to Avalanches
	Potential Impacts of Avalanches

	Daggett County
	Yes
	0
	Injury, trauma, hypoxia, suffocation, death, property damage, fallen trees/vegetation, rockslides, damage to power lines, road/railway closures, utility losses, rescue/recovery expenses, debris/snow removal expenses

	Town of Dutch John
	No
	0
	No impacts likely

	Town of Manila
	No
	0
	No impacts likely



It is common for avalanche impacts to be somewhat limited. Because avalanches usually occur in remote areas, the most frequent victims are recreational users of the slopes on which they occur. Of those who die in avalanches, approximately one third of the deaths are a result of trauma while the remaining two thirds are from suffocation. Trauma may be the result of being carried into obstructions, such as boulders and trees, or over cliffs, or from rocks, trees, or large chunks of snow being carried downward at high speed. Avalanches may also damage or destroy structures, break power lines, block roadways and railroads, and damage trees and vegetation. 
Visiting tourists and recreational users may be at an increased risk of triggering avalanches and/or being caught in one if they are not well-versed in the area and where common avalanche hot spots are located. It’s important for visitors to stay informed about the risks of any recreational activity they participate in.
As with landslides, losses from snow avalanches come from damage to roadways and the resulting snow and debris removal costs. Additionally, if a rescue and/or recovery is necessary for any people caught in the avalanche, physical and monetary resources must go toward rescue helicopters, rescue crew, rescue equipment, additional transport, medical treatment, etc., which can add up to thousands of dollars.
The Expected Annual Loss score for Avalanche from the National Risk Index is not available due to limited avalanche data in Daggett County.
Vulnerable Populations
Because those typically affected by avalanches in Daggett County are often recreational users who ventured into avalanche terrain by choice, the vulnerable populations in the county are unlikely to be at risk from this hazard, especially because the county’s two towns are not directly located within avalanche terrain or mountains. No critical facilities in the county are located near avalanche terrain or potentially at risk of being damaged in an avalanche.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additional heavy snow could create unstable avalanche conditions and lead to more frequent avalanches.
Effects of Climate Change on Probability of Future Occurrence
[bookmark: _heading=h.xvjug2t4cj4b]Table 4-16. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increased participation can lead to more unstable avalanche conditions and frequent avalanches.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
The Overall Risk Index score for Avalanche from the National Risk Index is not available due to limited avalanche data in Daggett County.

· [bookmark: _heading=h.sup40j4w2q6i]WILDFIRE
· [bookmark: _heading=h.3asmu66gguap]HAZARD DESCRIPTION
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	High

	
	
	

	
	
	

	Location
	Countywide, including around Dutch John and Manila; URWIN zones near the foothills and in forested areas

	Seasonal Pattern or Conditions
	Summer and fall months. Wildfire-prone areas are areas affected by drought and/or heavily overgrown and dry brush and debris. Lightning and human triggers cause wildfires.

	Duration
	Wildfires typically last days but can last months, depending on climate and fuel load as well as resources (financial, manpower) to extinguish the fire.

	Analysis Used
	U.S. Forest Service, National Climate Center, FEMA, AGRC, County Hazard Analysis Plans, 2019 Utah Hazard Mitigation Plan, NWCG, Utah Forestry, Fire & State Lands, local newspaper articles, Utah Fire Marshal, Wildfire Risk, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, UCAR



Wildfires—uncontrolled fires spreading through both naturally occurring and non-native vegetative fuel sources—are a significant hazard, often beginning unnoticed and spreading quickly while threatening any structures in its path. Wildfires can cover a large geographic area, can be ignited by natural or human sources, and are hard to predict. They help to maintain a healthy ecosystem and have been a natural and fundamental part of the world’s forests and grasslands for millions of years. Fires cleanse and regenerate forests, giving new life to the soil and encouraging biodiversity. They are responsible for the evolution of many of the grasses, brushes, and tree species found in Utah (Utah Hazard Mitigation Plan, 2019).
Wildfires are classified as Wildland and Wildland-Urban Interface (WUI). Wildland fires occur in areas where development is essentially nonexistent except for roads, railroads, or power lines. WUI fires materialize in a geographical area where structures and other human development adjoins wildlands. A fireshed is an area that will adversely affect a community or high-value resource and/or asset if ignited (Utah Hazard Mitigation Plan, 2019).
· [bookmark: _heading=h.720i61upqe9w]LOCATION
On average in Utah, years with more spring rainfall typically have higher wildfire incidents in the summer and fall after vegetation dries out and becomes combustible material. Hot temperatures, high winds, and dry conditions brought on by years of drought have caused high mortality rates in low elevation timber and shrubs, all contributing to prime fire conditions (Utah Hazard Mitigation Plan, 2019). Wildfires may occur in any part of Daggett County, including in or around the towns of Dutch John and Manila. Daggett County is 80% forest land, and approximately 80% of lightning strikes in the county result in fires, which is of high concern in regard to wildfires. 
Daggett County sees an average of approximately nine to 12 inches of precipitation per year (NOWData, 2024). The northwestern and eastern parts of the county typically see lower precipitation averages due to its mostly semi-arid climate. However, the Flaming Gorge region often sees three to four inches of additional rainfall than the rest of the county.
As documented in the previous regional plan, the following table identifies the roads and utilities within Daggett County at potential risk to wildfire.
[bookmark: _heading=h.gkid8wgsghje]Table 5-1. Roads and Utilities at Risk to Wildfire
	Transportation

	Name
	Miles

	Local Neighborhood/Town Roads
	218.1

	State Route 43
	1.18

	State Route 44
	21.31

	US Highway 191
	21

	Utilities

	Name
	Description

	Flaming Gorge
	Power Generation

	Power Lines
	53.45 miles

	KV-230
	4.25 miles

	Natural Gas
	6.41 miles 



· [bookmark: _heading=h.xbce608x4xp9]EXTENT
The National Wildfire Coordinating Group (NWCG) classifies fire sizes using the following standards (NWCG, 2024). These standard data values are included in the data table below.
[image: A screenshot of a white and black text
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[bookmark: _heading=h.t9p7hadvhd55]Figure 5-1. NWCG Size Class of Fire
The State of Utah Division of Forestry, Fire, and State Lands provides five categories of wildfire risk, which are listed below:
· Extreme
· High
· Medium
· Low
· Very Low
These ratings cover all of Daggett County and are based on the type and density of vegetation in each area. Additional factors influencing wildfires, such as weather conditions, wind speed, and direction, are not considered in this risk assessment.
The Utah Wildfire Risk Explorer from the Utah Division of Forestry, Fire & State Lands maps the Burn Probability and Damage Potential for wildfire for every county in Utah. Burn Probability is the probability that a specific geographic location will experience a wildland fire during the specified time period of one year. Estimates were generated with the large-wildfire simulation system (Utah FFSL, 2024). The Burn Probability for Daggett County can be seen in the first map below. The lower southeastern corner of the county has the greatest likelihood of wildfire, while the northern riverine region of the county and the northern side of the Uinta Mountains have a decreased likelihood of wildfire.
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Description automatically generated]
[bookmark: _heading=h.7q6tschhl1dp]Figure 5-2. Daggett County Burn Probability
Damage Potential represents the potential consequences of fire to a home at a given location if a fire were to occur and if a home were located there. Damage Potential incorporates ember load and conditional risk to potential structures as a generalized measure of potential loss to homes (Utah FFSL, 2024). The Damage Potential for Daggett County can be seen in the second map below. Homes located in the higher elevations of Daggett County are most at risk to wildfire damage than those located in the lower elevations.
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[bookmark: _heading=h.vchchkjwb3wn]Figure 5-3. Daggett County Damage Potential
· [bookmark: _heading=h.w8xw7cp4cg4y]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
The state of Utah experienced 808 reported wildfires over 18,061 acres in 2023. This is a 16.1% decrease in total wildfires from 2022 and a 29.3% decrease in human-caused fires. The Uintah Basin Region experienced 99 reported wildfires (Utah FFSL, 2023). One of the largest wildfires in Daggett County began on August 3, 2020 and lasted for a week as it burned through 7,632 acres between Daggett County in Utah and Sweetwater County in Wyoming. The wildfire, called the Richard Mountain Fire, began in Wyoming and spread south into Utah within the same day. No structures or lives were lost (ABC4 News, 2020).
The three most significant fires in Daggett County over 50 acres since 2017 are listed in the table below.
[bookmark: _heading=h.xnetqkcoeas2]Table 5-2. Significant Fires in Daggett County
	Date Discovered
	Wildfire Name
	Location
	Size in Acres
	Cause
	Buildings Destroyed

	09/02/2018
	Bender Mountain
	Eastern Daggett County over Utah-Colorado border
	4,120
	Vehicle Crash
	0

	08/03/2020
	Richard Mountain
	Northeast of Flaming Gorge over Utah-Wyoming border
	7,632
	N/A
	0

	07/17/2023
	Sunny Cove
	3 mi. northwest of Dutch John
	85
	Lightning
	0

	Source: Utah FFSL, 2017–2023



The most devastating fire in Daggett County occurred on July 16, 1977 near Flaming Gorge Dam in Ashley National Forest when lightning struck a grassy area nearby. Firefighters battled the blaze for two hours when the fire suddenly intensified and changed directions, overtaking and killing three firefighters. The fire, known as the Ashley National Forest Fire or Cart Creek Fire, burned 1,500 acres overall (NWCG, 2023).
· [bookmark: _heading=h.kac1hfp7aqn2]IMPACTS & LOSS ESTIMATES
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by wildfire, as presented in the table below.
[bookmark: _heading=h.m21w4wc3qmiw]Table 5-3. Impacts of Wildfire by Jurisdiction
	Jurisdiction
	Impacted by Wildfire
	Experienced Significant Wildfire with $1,000+ in Damage Since 2000
	Fatalities Due to Wildfire
	Potential Impacts of Wildfire

	Daggett County
	Yes
	Yes
	3
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	Town of Manila
	Yes
	No
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	Town of Dutch John
	Yes
	Yes
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses



According to the 2019 Utah State Hazard Mitigation Plan, Daggett County has three schools, zero hospitals, and five emergency response facilities that are exposed to potential wildfires. The combined value of the residential buildings in Daggett County is $125,097,000, and the combined value of non-residential buildings is $25,304,000. The total building value is $150,401,000 (Utah Hazard Mitigation Plan, 2019). 
Fatalities from wildfire in Utah are relatively uncommon, with 22 recorded deaths since 1950. Three deaths have occurred in Daggett County due to wildfire from the Ashley National Forest Fire in 1977 (Utah Hazard Mitigation Plan, 2019).
The potential losses to critical facilities in Daggett County due to wildfires are identified in the table below.
[bookmark: _heading=h.6nieiwdyyv6i]Table 5-4. Daggett County Potential Impacts from Wildfire
	Facility
	Impacted
	Not Impacted
	Description

	Hospitals/Medical Clinics
	X
	
	Medical clinic could be inundated with inhalation issues due to smoke.

	Schools
	X
	
	Manila has two schools on the edge of town that could potentially be at risk. Dutch John has one school that would be at risk.

	EOC
	X
	
	The EOC lies on the outskirts of town in a wildfire area and would receive damage.

	Police Stations
	X
	
	The Sheriff’s Office is located on the outskirts of town in a potential wildfire area and would receive damage.

	Fire Stations
	
	X
	

	County/City Facilities
	
	X
	

	Homes
	X
	
	Full and part-time residences in The Acres, Deer Lodge, and The Pines developments could be damaged or destroyed.

	Crops
	X
	
	Hay and alfalfa fields, as well as ranchland, could be destroyed.

	Businesses
	X
	
	Recreational and resort businesses (Flaming Gorge, Dutch John, Cedar Springs, etc.) located within forested areas could be destroyed.



[bookmark: _heading=h.ppv1j59j19]Table 5-5. Wildfire: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.182% chance per year
	0.0
	$2,082
	$182,475
	$47
	$184,605
	96.0
	Relatively High

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



As documented in the previous regional plan, the following table identifies the roads and utilities within Daggett County at potential risk to wildfire.
[bookmark: _heading=h.jczhgnao9oiv]Table 5-6. Cost of Roads and Utilities at Risk to Wildfire
	Transportation

	Name
	Estimated Cost

	Local Neighborhood/Town Roads
	$436,200,000

	State Route 43
	$2,847,930

	State Route 44
	$51,431,685

	US Highway 191
	$50,683,500

	Utilities

	Name
	Estimated Cost

	Flaming Gorge Power Plant
	$50,000,000

	Power Lines
	$2,580,566

	KV-230
	$205,190

	Natural Gas
	$1,547,309

	Note: Costs are in 2012 dollars.



· [bookmark: _heading=h.ool6jgpy1sjn]Vulnerable Populations
Potentially vulnerable populations may experience difficulty preparing for and responding to wildfire. The table below lists the vulnerable populations in Daggett County that may be at greater risk during a wildfire.
[bookmark: _heading=h.34umeofol9k2]Table 5-7. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Wildfire places high demands on electrical power supplies that can lead to blackouts or brownouts. The following table lists types of critical facilities that could be negatively affected by power outages during extreme heat, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.lzp4gpe6z9ws]Table 5-8. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.r5a94mnvnc4k]Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of wildfire. As housing continues to encroach on WUI areas, more structures may become vulnerable to wildfire.
· [bookmark: _heading=h.75yvcpg0t5rh]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.31ktx8xi8hap]Effects of Climate Change on Severity of Impacts
According to University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme drought and heat, which can lead to more frequent and severe wildfires. UCAR explains that warmer temperatures cause more evaporation, turning water into vapor in the air and causing drought in some areas of the world. Places prone to drought are expected to become even drier over the following century, creating perfect dry conditions for wildfires (UCAR, 2023). Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, wildfires, and more intense urban heat island effects), compounding already existing stressors.
· [bookmark: _heading=h.9co9vyxkx8bt]Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.6a95vt4s6fq5]Table 5-9. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to longer and more catastrophic wildfire seasons.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.b4fsxllk9s6c]FEMA NRI SCORE
[bookmark: _heading=h.249kj4kvsdp2]Table 5-10. Wildfire: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	94.8
	Relatively Moderate
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.9fmbz3au0wkq]FLOOD
· [bookmark: _heading=h.si082l5h7uq7]HAZARD DESCRIPTION
Flooding is defined by the National Weather Service (NWS) as “the inundation of normally dry areas as a result of increased water levels in an established water course.” River flooding, the condition where the river rises to overflow its natural banks, may occur due to a number of causes, including prolonged, general rainfall, locally intense thunderstorms, snowmelt, and ice jams. In addition to these natural events, there are a number of factors controlled by human activity that may cause or contribute to flooding. These include dam failure (discussed below) and activities that increase the rate and amount of runoff, such as paving, reducing ground cover, and clearing forested areas. Flooding is a periodic event along most rivers, with the frequency depending on local conditions and controls, such as dams and levees. The land along rivers that is identified as being susceptible to flooding is called the floodplain.
Flooding is a dynamic natural process. Along rivers and streams, a cycle of erosion and deposition is continuously rearranging and rejuvenating the aquatic and terrestrial systems. Although many plants, animals, and insects have evolved to accommodate and take advantage of these ever-changing environments, property and infrastructure damage often occurs when people develop floodplains and natural processes are altered or ignored.
Flooding can also threaten life, safety, and health and often results in substantial damage to infrastructure, homes, and other property. The extent of damage caused by a flood depends on the topography, soils, and vegetation in an area, and the depth and duration of flooding, velocity of flow, rate of rise, and the amount and type of development in the floodplain.
· [bookmark: _heading=h.xgfepjo12k47]TYPES OF FLOODING
Flooding can occur in a number of ways, and many instances are not independent of each other and can occur simultaneously during a flood event. The types of flooding considered for this plan include:
· Heavy rainfall
· Urban stormwater overflow
· Rapid snowmelt
· Rising groundwater (generally in conjunction with heavy prolonged rainfall and saturated conditions)
· Riverine ice jams
· Flash floods
· Alluvial fan flooding
· Flooding from dam failure
· [bookmark: _heading=h.g37q2qhx4skx]RELATED HAZARDS
· [bookmark: _heading=h.bd1q18cv33sw]River or Stream Flood
· Hazard Description
	Potential Probability
	
	
Low


	
	
	

	
	
	

	Potential Consequence
	
	Medium


	
	
	

	
	
	

	Location
	Along Flaming Gorge Reservoir and the Green River, Henrys Fork, Blacks Fork, Birch Creek, Red Creek, Crouse Creek, Sheep Creek, and their respective tributaries

	Seasonal Pattern or Conditions
	Heavy snowfall runoff in spring and early summer; monsoonal thunderstorms and heavy rainfall in late summer

	Duration
	Flooding can last hours to days or even months

	Analysis Used
	FIS, FIRM, GIS data, information from community residents, UGS, BasinNow, HUD Exchange, NOAA, NWS, NFIP, 2019 Utah Hazard Mitigation Plan, local newspaper articles, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



River flooding—the condition where the river rises to overflow its natural banks—may occur due to a number of causes, including prolonged, general rainfall, locally intense thunderstorms, snowmelt, and ice jams.
· Location
Riverine flooding occurs in the low-lying areas of the county adjacent to streams and rivers, such as the Green River, Henrys Fork, Blacks Fork, Birch Creek, Red Creek, Crouse Creek, Sheep Creek, and their respective tributaries. Erosion along rivers and streams can cause flooding during unusually wet years during spring snowmelt (UGS, 1987). Additionally, during high snowmelt years or high moisture conditions, the Green River can threaten bridges and lead to flooding. It’s common for waters at Flaming Gorge Reservoir to rise several feet during high snowmelt years, often swallowing camper trailers left on the beaches. The photo to the right shows rising waters at Flaming Gorge Reservoir during the summer of 2023.[image: A white rv parked on a rocky beach

Description automatically generated]Figure . Rising Waters at Flaming Gorge Reservoir (Cowboy State Daily, 2023)

Because of their locations near Flaming Gorge Reservoir, the Green River, and many streams and creeks, Dutch John and Manila are vulnerable to flooding. However, the town of Manila, which is the county seat and the largest community in the county, is not directly in the path of any major rivers and is therefore at a reduced risk to significant flooding within town boundaries. Flooding is still possible within the town from the Sheep Creek Canal if it overtopped or failed (Manila General Plan, 2022).
Several roads in Daggett County are low water crossings that pass over creeks and are often inundated with water during high flow seasons. Browns Park Road, Red Creek Road, State Line Road, Bennion Lane, South Valley, Dutch John Bench, Hwy 43, Hwy 44, Hwy 191, Linwood Lane, E 3rd Road in Manila, Sols Canyon Road, and any roads that cross rivers or streams are all subject to repeat flooding in Daggett County. Both Dutch John and Manila have primarily dirt roads, including many in Manila that slope from north to south. Emergency repairs are frequently necessary to maintain passage over the roads.
· Extent
The NFIP classifies floods through the use of recurrence intervals as seen in the chart below.
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[bookmark: _heading=h.uhv6gfwebzfx]Figure 6-3. NFIP Flood Recurrence Intervals
The federal standard for floodplain management under the National Flood Insurance Plan (NFIP) is the “100-year floodplain.” This area is chosen using historical data such that in any given year there is a 1% chance of a “base flood” (also known as “100-year flood” or “regulatory flood”). A base flood is one that covers or exceeds the 100-year floodplain. A “500-year floodplain” is an area with at least a .2% chance of flood occurrence in any given year (HUD Exchange, 2024).
· Historical Frequency & Probability of Future Occurrence
Changes in climate will likely increase the region’s flood risk as the planning area experiences more extreme precipitation events triggering flash flooding, monsoons during late summer to early fall, and runoff from rain falling on snow events, common with warming temperatures.
Streams and rivers (Flaming Gorge Reservoir and the Green River, Henrys Fork, Blacks Fork, Birch Creek, Red Creek, Crouse Creek, Sheep Creek and their respective tributaries) create a very high flood threat and increases the probability of future events. 
The Storm Events Database from the NOAA lists two river flood events in Daggett County between 2000–2023. Only one of these events affected Dutch John, and none of them occurred in Manila. 
[bookmark: _heading=h.i49yh7knit5u]Table 6-1. River Flood Events in Daggett County, UT (2000–2023)
	Location Within County
	Date
	Property Damage ($)
	Cause

	Eastern Uinta Mountains
	05/21/2005
	$0
	Rapid snowmelt

	Dutch John
	07/03/2011
	$0
	High releases from Flaming Gorge Reservoir

	Source: NOAA Storm Events Database, 2010–2023



River flooding is likely to occur again in the future. According to Neighborhoods at Risk, Daggett County is expected to experience 0.3 more days of heavy precipitation per year by 2049 (from 1.3 days to 1.6 days per year). By 2049, Daggett County is also expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation. Heavy precipitation can lead to riverine flooding as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation can contribute to sustained flooding.
· Impacts & Loss Estimates
The towns of Dutch John and Manila and parts of unincorporated Daggett County may be impacted by river flooding, as presented in the table below. Manila is not as likely to be impacted by river flooding since it is not located in the direct path of any large rivers. Dutch John is located in close proximity to Flaming Gorge Reservoir and therefore more vulnerable to river flooding.
[bookmark: _heading=h.kpjmyzssp4s0]Table 6-2. Impacts of River Flood by Jurisdiction
	Jurisdiction
	Impacted by River Floods
	Fatalities Due to River Floods
	Potential Impacts of River Floods

	Daggett County
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Dutch John
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Manila
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses



Human death and injury sometimes occur as a result of river flooding but are not common. Daggett County has not seen any deaths related to river flooding. Human hazards during flooding include drowning, electrocution due to downed power lines, leaking gas lines, fires and explosions, hazardous chemicals, and displaced wildlife. Economic loss and disruption of social systems are often enormous. Floods may destroy or damage structures, furnishings, business assets including records, crops, livestock, roads, and highways. They often deprive large areas of electric service, potable water supplies, wastewater treatment, communications, and many other community services, including medical care, and may do so for long periods of time. 
Daggett County participates in the Emergency Program of the National Flood Insurance Program (NFIP), which is the initial phase of NFIP participation. The towns of Dutch John and Manila do not participate. 
[bookmark: _heading=h.uwjvnz6nqhya]Table 6-3. Riverine Flooding: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.5 events per year
	0.0
	$0
	$1
	$0
	$1
	25.5
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to river flooding. Structures without foundations are more likely to be swept away or damaged in a flood. Additionally, those who are unable to transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.4lyvzst5jal4]Table 6-4. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
River floods may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from floods, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.hkgku3d299ip]Table 6-5. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of riverine flooding.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.l4o07bmfrcq3]Table 6-6. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.k1cdkcnceych]Table 6-7. Riverine Flooding: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	25.4
	Very Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.ohp76orwqfzm]Flash Flood
· Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Along Flaming Gorge Reservoir and the Green River, Henrys Fork, Blacks Fork, Birch Creek, Red Creek, Crouse Creek, Sheep Creek, and their respective tributaries

	Seasonal Pattern or Conditions
	Heavy snowfall runoff in spring and early summer; monsoonal thunderstorms and heavy rainfall in late summer

	Duration
	Flooding can last hours to days or even months

	Analysis Used
	FIS, FIRM, GIS data, information from community residents, UGS, HUD Exchange, NOAA, NWS, NFIP, 2019 Utah Hazard Mitigation Plan, local newspaper articles, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



Flash flood is defined by the NWS as “a rapid and extreme flow of high water into a normally dry area or a rapid water level rise in a stream or creek above a predetermined flood level, beginning within six hours of the causative event (e.g., intense rainfall, dam failure, ice jam). Ongoing flooding can intensify to flash flooding in cases where intense rainfall results in a rapid surge of rising flood waters.” Flash floods differ from floods (discussed above in River or Stream Flood) in the rapidity with which they develop. River floods generally develop over a period of several days, providing more warning time and time for preparation and evacuation. Flash floods occur with little or no warning. They may occur during thunderstorms due to rapid runoff from steep terrain, from areas where the soil is already saturated, or in urban areas where vegetation has been removed and pavement has replaced exposed soil. Flash floods may also arise as the result of dam failure (discussed below).
· Location
Flooding affects the majority of Utah due to heavy mountain precipitation and runoff. Consistent wildfires also exacerbate existing flood risks. Daggett County can experience changes in the geography of the landscape from sediment movement during flash floods (Utah Hazard Mitigation Plan, 2019). Swelling or shrinking rocks and soils due to summer thunderstorms can cause favorable conditions for flash flooding in Daggett County. Swelling or shrinking soils are found in the Mancos Shale, the Brushy Basin Member of the Morrison Formation, the Chinle Formation, and the Moenkopi Formation within the county (UGS, 1964). However, despite their locations near many streams and rivers, Dutch John and Manila have a low flash flood threat. 
Areas in Daggett County that are susceptible to flash flooding include Jarvie Ranch, Clay Basin, Browns Park, South Valley, Dutch John Bench, Birch Creek, Red Creek, and Sheep Creek. Browns Park Road, Red Creek Road, State Line Road, Bennion Lane, Hwy 43, Hwy 44, Hwy 191, Linwood Lane, E 3rd Road in Manila, and Sols Canyon Road are also prone to repeat flash flooding. Both Dutch John and Manila have primarily dirt roads, including many in Manila that slope from north to south. Emergency repairs are frequently necessary to maintain passage over the roads. 
· Extent
Flash floods occur suddenly within six hours of intense rainfall from a thunderstorm or several thunderstorms. Flash floods are possible amongst Daggett County’s creek beds, making these areas especially hazardous during rainfall.
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[bookmark: _heading=h.o1mho2snxpgv]Figure 6-4. Understanding Flooding (NWS, 2015)
· Historical Frequency & Probability of Future Occurrence
The Storm Events Database from the NOAA lists seven flash flood events and one debris flow event in Daggett County between 2000–2023. Five of these flash flood events occurred in Dutch John, two in Manila, and one in unincorporated Daggett County. The following table lists all documented flash flood and debris flow events since 2000.
[bookmark: _heading=h.s85zm8f72tcn]Table 6-8. Flood Events in Daggett County, UT (2000–2023)
	Location Within County
	Date
	Event Type
	Property Damage ($)
	Description

	Manila
	07/15/2004
	Flash Flood
	$30,000
	Heavy rain and hail fell in a short period of time, causing water and mud to wash away a new construction area and several roads and flowing into garages and homes.

	Eastern Uinta Mountains
	08/09/2005
	Debris Flow
	$500
	Heavy rains caused mudslides 12 mi. N of Lapoint, wiping out 200 feet of fence.

	Dutch John
	08/03/2007
	Flash Flood
	N/A
	Heavy rain caused flash flooding near Jarvie Ranch.

	Dutch John
	09/05/2007
	Flash Flood
	$2,000
	Heavy rain caused flash flood with water five feet deep that ran across Browns Park Road, damaging and eroding it.

	Manila
	07/22/2008
	Flash Flood
	$75,000
	Heavy rain caused flash flooding over Hwy 43 and Hwy 44. Debris flowed onto roads, into canals, houses, and fields. Roads and a settling pond were washed out, and crops, fences, landscaping, and irrigation systems were damaged.

	Dutch John
	09/17/2013
	Flash Flood
	N/A
	Flash flooding from rain and hail observed along Hwy 191.

	Dutch John
	08/26/2014
	Flash Flood
	$100,000
	Flash flooding from heavy rain in Brown’s Park basin, Jarvie Ranch, and Red Creek areas. Coffer dam failed.

	Dutch John
	07/20/2017
	Flash Flood
	N/A
	Hail and heavy rain caused flash flooding on streets.

	Source: NOAA Storm Events Database, 2000–2023



Flash flooding is likely to occur again in the future. According to Neighborhoods at Risk, Daggett County is expected to experience 0.3 more days of heavy precipitation per year by 2049 (from 1.3 days to 1.6 days per year). By 2049, Daggett County is also expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation. Heavy precipitation can lead to flash flooding as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation can contribute to sustained flooding.
· Impacts & Loss Estimates
Any area in Daggett County along Flaming Gorge Reservoir and the Green River, Henrys Fork, Blacks Fork, Birch Creek, Red Creek, Crouse Creek, Sheep Creek, and their respective tributaries, or along any gullies and washes are at risk to flash flooding, including the jurisdictions of Dutch John and Manila.
[bookmark: _heading=h.c63aj05363ku]Table 6-9. Impacts of Flash Flood by Jurisdiction
	Jurisdiction
	Impacted by Flash Floods
	Experienced Significant Flash Flood with $1,000+ in Damage Since 2000
	Fatalities Due to Flash Floods
	Potential Impacts of Flash Floods

	Daggett County
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Dutch John
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Manila
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses



Because flash floods develop so rapidly, people on foot or in automobiles may be stranded or may be swept away and injured or drowned. They are characterized by high velocity water flow and large amounts of debris, both of which cause damage to or destroy structures and other objects in their path. 
At least $207,500 in property damage has occurred since 2000 due to flash flooding, as reported by the Storm Events Database, although actual damage over this time period is likely much higher.
Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to flash flooding. Structures without foundations are more likely to be swept away or damaged in a flood. Additionally, those who are unable to transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.c5sc2h2u8x4b]Table 6-10. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Flash floods may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from floods, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.9nir442xeyw0]Table 6-11. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of flash flooding.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ci97v1ulggdl]Table 6-12. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate flash flood as part of its National Risk Index.
· [bookmark: _heading=h.y84s8x9edp1a]Dam Failure
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Dam locations are located throughout the county, including near Dutch John and Manila

	Seasonal Pattern or Conditions
	Rainy Day Failure happens primarily during heavy precipitation events and can have some warning time. Sunny Day Failure happens with no warning at all and can happen at any time.

	Duration
	Hours, days. Depends on spillway type and area, maximum cfs discharge, overflow or breach type, dam type. Refer to Dam Inventory for more information.

	Analysis Used
	FIS, Utah Division of Water Rights and Dam Safety, local input, 2019 Utah Hazard Mitigation Plan, National Inventory of Dams, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



Dam failure is the unintended release of impounded waters. Dams can fail for one or a combination of the following reasons: 
· Overtopping caused by floods that exceed the capacity of the dam
· Deliberate acts of sabotage
· Structural failure of materials used in dam construction
· Poor design and/or construction methods
· Movement and/or failure of the foundation supporting the dam
· Settlement and cracking of concrete or embankment dams  
· Piping and internal erosion of soil in embankment dams. 
· Inadequate maintenance and upkeep
Failures may be categorized into two types: component failure of a structure that does not result in a significant reservoir release, and uncontrolled breach failure that leads to a significant release. With an uncontrolled breach failure of a manmade dam there is a sudden release of the impounded water, sometimes with little warning. The ensuing flood wave and flooding have enormous destructive power.  The Dam Safety Program of the Utah Division of Water Rights is responsible for dam safety in Utah.
· Location
Daggett County has a total of 93 dams scattered throughout the county, with two high hazard and three moderate hazard dams that have the potential to cause significant loss to property and/or life in the event of a dam failure (Utah Division of Water Rights, 2024). As shown in the table below, Manila is the only jurisdiction in Daggett County that would potentially be affected by a dam breach if one occurred. However, there is a very small unincorporated community below Flaming Gorge Dam that would be completely inundated if the Flaming Gorge Dam failed. In addition, the community of Jensen in Uintah County would be at risk if the dam failed.
[bookmark: _heading=h.e1uicgc0j8jy]Table 6-13. Vulnerable Downstream Communities in Daggett County, UT
	Dam Name
	DWRi Hazard Rating
	First Downstream Community
	Distance in Miles

	BOR Flaming Gorge
	High
	Jensen
	55

	Long Park (Daggett)
	High
	Manila, Lucerne Valley
	13

	Browne Lake
	Moderate
	None—drains to Carter Creek
	N/A

	Sheep Creek
	Moderate
	None—drains to Green River
	N/A

	Spirit Lake
	Moderate
	None—drains to Green River
	N/A

	Source: Utah Division of Water Rights, 2024



· Extent
Dams in Utah are classified according to hazard, size, and use. There are three hazard ratings used by the Dam Safety Program in Utah: high, moderate, and low. The hazard rating reflects proximity to people and property. High hazard dams are located where there are significant consequences downstream if the dam fails, such as loss of human life and significant property damage. Moderate hazard is typically defined as a dam whose failure will cause significant property destruction. Low hazard dams will cause minimal property destruction (Utah Hazard Mitigation Plan, 2019). As growth continues, homes are being built closer to dams, creating “hazard creep,” which creates additional urgency to ensure dams meet safety standards and don’t put lives and property at unnecessary risk (Dam Safety, 2024). The National Dam Safety Program breaks out these three hazard ratings even further using the following scale (FEMA, 2015).
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[bookmark: _heading=h.csg8x9wwz5yl]Figure 6-5. Joint Federal Risk Categories for Dam Failure
Of the 93 total dams in Daggett County, the Utah Division of Water Rights (DWRi) Dam Safety database identifies two high hazard dams in Daggett County (excluding inactive, planned, or under construction dams), as seen in the table below. A high hazard rating means there is a possibility of life being lost due to dam failure. Three dams are listed as having a moderate hazard rating, meaning there would be significant downstream property loss if the dam were to fail. 84 dams have a low hazard rating, which means if a dam failure were to occur, there would be insignificant property loss; however, these dams should still be monitored. The remaining four dams do not have a hazard rating but are still listed in the database. The classification of a high hazard dam does not mean that the dam has a high probability of failure. Dam safety hazard classifications simply delineate the downstream consequences if a dam were to fail. Potential dam failure in Daggett County is rated as “possible.” If a dam were breached in the county, the communities identified in the table in the Location section above would be affected.
The National Inventory of Dams (NID) ranks dams as high, significant, or low. The NID lists five dams in Daggett County that have a rating of high or significant.
In addition to listing all dams from DWRi Dam Safety in Daggett County with a rating of high or moderate, the following table notes all five dams from the National Inventory of Dams (NID) that have a rating of high or significant.
[bookmark: _heading=h.lm7fej17yxt8]Table 6-14. Dams in Daggett County, UT
	
	Dam Name
	DWRi Hazard Rating
	NID Hazard Rating

	1
	BOR Flaming Gorge
	High
	High

	2
	Long Park (Daggett)
	High
	High

	3
	Browne Lake
	Moderate
	Significant

	4
	Sheep Creek
	Moderate
	Significant

	5
	Spirit Lake
	Moderate
	Significant

	Source: Dam Safety, 2024; NID, 2024



Flaming Gorge is a high hazard dam located in Daggett County. The first downstream community is Jensen, which is a census-designated place in Uintah County with 372 people and is 55 miles away. The dam was completed in 1964 and is owned by the Department of the Interior Bureau of Reclamation. The reservoir storage at spillway crest is 3,789,000 acre-feet, and the reservoir storage at dam crest is 4,003,000 acre-feet. The spillway type is a gated spillway, and the maximum dam breach flow is 999,000 cfs with a 0-square mile drainage basin area. 
· Historical Frequency & Probability of Future Occurrence
Presently, there is no historical record of dam failure in Daggett County aside from the minor failure of a coffer dam installed in Red Creek near Dutch John during a flash flood due to heavy rain in 2014 (Storm Events Database, 2024). However, dam failure could occur at any time without warning, so it’s imperative to continue monitoring each dam in the county, especially those with high or moderate hazard ratings. The town of Manila is most at risk of a dam failure. The town of Dutch John has minimal risk.
The risk of dam failure is not likely to increase so long as dams are maintained as they are required by law. However, according to Neighborhoods at Risk, Daggett County is expected to experience 0.3 more days of heavy precipitation per year by 2049 (from 1.3 days to 1.6 days per year). By 2049, Daggett County is also expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation. Heavy precipitation can lead to flooding as the ground fails to absorb the high volume of precipitation that falls in a short period, which has the potential to suddenly overwhelm a dam, especially if the dam is not carefully monitored and maintained. 
· Impacts & Loss Estimates
The town of Manila and parts of unincorporated Daggett County may be impacted by dam failure, as presented in the table below. Dutch John has minimal direct risk since there are no full-sized dams located upstream of Dutch John.
[bookmark: _heading=h.ibewhpx0nmf]Table 6-15. Impacts of Dam Failure by Jurisdiction
	Jurisdiction
	May Be Impacted by Dam Failure
	Potential Impacts of Dam Failure

	Daggett County
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	Town of Dutch John
	Yes (by small coffer or retention dams)
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	Town of Manila
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses



High and moderate hazard dams have the potential to cause possible loss of human life (high hazard) or significant property damage (moderate hazard) if they were to fail and are therefore of most concern to the county. However, due to strict regulations, frequent monitoring, and periodic inspection of these high and moderate hazard dams, the likelihood of a dam failure is low.
The severity of a dam failure depends on the area surrounding the dam or levee, the volume and velocity of water that breaches the structure, and the structures and population in the area. A dam failure will result in flooding of normally protected areas, primarily low-lying areas downstream of the dam, resulting in impacts similar to those seen that are within the normal floodplain. Impacts include damaged or destroyed essential utilities, homes, major roads, crops, and businesses. See the table below for specific potential losses associated with the dam failure hazard.
[bookmark: _heading=h.m9k4yg7j5ktk]Table 6-16. Critical Facilities Potentially Impacted by Dam Failure
	Dam
	Potentially Impacted if Dam Failed

	
	Hospitals/ Medical Clinics
	Schools
	EOC
	Police Station
	Fire Station
	County/City Facilities
	Essential Utilities
	Major Roads/Bridges
	Homes
	Crops
	Businesses

	BOR Flaming Gorge
	
	
	
	
	
	
	X
	X
	X
	X
	

	Long Park (Daggett)
	X
	
	
	
	X
	X
	X
	X
	X
	X
	X

	Browne Lake
	
	
	
	
	
	
	
	
	
	
	

	Sheep Creek
	
	
	
	
	
	
	
	X
	X
	X
	

	Spirit Lake
	
	
	
	
	
	
	
	X
	
	
	



The 2019 Utah State Hazard Mitigation Plan compiled the total potential dam inundation area for each county in Utah. For Daggett County, 24.74 square miles (out of 718.9 total square miles in the county) could potentially be affected by one or more dam failures. This is a percentage of 3.44%. The town of Manila has the most potential for significant loss of life and/or property. 
Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to dam failure. Structures without foundations are more likely to be swept away or damaged in the event of a dam failure and the subsequent flash flood. Additionally, those who are unable to quickly transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.assk4pqfas9z]Table 6-17. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Dam failure and subsequent flooding may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from dam failure, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.h3tzvqscrege]Table 6-18. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of dam failure.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding and places more pressure on existing dams (Neighborhoods at Risk, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.p6pwfrhagxbn]Table 6-19. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding and threaten reservoir/lake capacities, which may place additional pressure on existing dams.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate dam failure as part of its National Risk Index.


· [bookmark: _heading=h.juv9bgm740tj]DROUGHT
· [bookmark: _heading=h.2edxshrhzgch]HAZARD DESCRIPTION
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Generally summer and early fall

	Duration
	Drought events may last one month to several months to years

	Analysis Used
	National Drought Mitigation Center, NCEI, 2019 Utah Hazard Mitigation Plan, RGJ, NOAA, NWS, Utah Division of Water Resources, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, UCAR



Drought is an expected phase in the climactic cycle of almost any geographical region. Objective, quantitative definitions for drought exist but most authorities agree that, because of the many factors contributing to it and because its onset and relief are slow and indistinct, none is entirely satisfactory. According to the National Drought Mitigation Center, drought “originates from a deficiency of precipitation over an extended period of time, usually a season or more. This deficiency results in a water shortage for some activity, group, or environmental sector” (NDMC, 2024). What is clear is that a condition perceived as “drought” in a given location is the result of a significant decrease in water supply relative to what is “normal” in that area.    
It should be noted that water supply is not only controlled by precipitation (amount, frequency, and intensity) but also by other factors, including evaporation (which is increased by higher-than-normal heat and winds), transpiration, temperature, soil moisture, and human use.
Utah specifically is a dry landscape and is among one of the driest states in the country, receiving on average approximately 13 inches of precipitation per year (Utah Hazard Mitigation Plan, 2019). 
· [bookmark: _heading=h.owvgwkew1u21]LOCATION
Daggett County is subject to drought events due to its partial location in the semi-arid region of Utah. The county is represented by one of the seven different climate divisions in Utah, which is referred to as the Northern Mountains division (see following figure). The part of the Northern Mountains division that is located in Daggett County primarily consists of the Uinta Mountains, which have no real dry season with warm-to-hot summers and cold, snowy winters (Climate of Utah, 2009). Drought events affect the county, incorporated cities, and unincorporated communities.
[image: A map of the climate divisions
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[bookmark: _heading=h.z2sv59uu1p3]Figure 7-1. Utah Climate Divisions
· [bookmark: _heading=h.eft4gp4fxwki]EXTENT
The following figure displays the precipitation conditions for the United States using the Palmer Drought Severity Index, which is taken from the National Weather Service (NWS). The Palmer Drought Severity Index (PDSI) is a means of quantifying drought in terms of prolonged and abnormal moisture deficiency or excess. This index indicates general conditions and not local variations caused by isolated rain. The PDSI is an important climatological tool for evaluating the scope, severity, and frequency of prolonged periods of abnormally dry or wet weather. It can be used to help delineate disaster areas and indicate the availability of irrigation water supplies, reservoir levels, range conditions, amount of stock water, and potential intensity of forest fires (NWS, 2024).
The PDSI expresses this comparison of moisture deficiency and moisture excess on a numerical scale that usually ranges from positive five to negative five. Positive values reflect excess moisture supplies, while negative values indicate moisture demands in excess of supplies.
[image: A map of the united states
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[bookmark: _heading=h.m02zxqixhzep]Figure 7-2. U.S. Drought Severity Index
The National Drought Mitigation Center also rates drought throughout the nation by intensity using a D0 (Abnormally Dry) to D4 (Exceptional Drought) scale, as seen in the map of Utah below. The majority of Daggett County is currently experiencing no drought but is abnormally dry (NDMC, 2024).
[image: A map of the state of utah
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[bookmark: _heading=h.uwd7e3pjjqdy]Figure 7-3. U.S. Drought Monitor Utah (NDMC, 2024)
The Standardized Precipitation Index (SPI) is a probability index that considers only precipitation. The SPI is based on the standardized probability of recording a given amount of precipitation in a specific area. The index is negative for drought and positive for wet conditions. The index becomes more positive or negative as conditions become more severe. The 1-month SPI for North America in February of 2024 can be seen below (NCEI, 2024).
[image: A map of the north america
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[bookmark: _heading=h.z49o98mnd36]Figure 7-4. 1-Month Standardized Precipitation Index
· [bookmark: _heading=h.auxzo2l99ib]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Droughts are common occurrences in Daggett County. There have been several multi-year droughts in Utah since 1898, which are listed below (Utah Hazard Mitigation Plan, 2019). Utah has been in a prolonged drought since 1987 until recently in 2023.
· 1898–1905
· 1933–1943
· 1950–1966
· 1971–1977
· 1987–2023
Daggett County has historically experienced prolonged drought events followed by nearly equally prolonged periods of no drought until about 2017 when droughts began occurring closer together (RGJ, 2024). The southeastern region of the county is currently abnormally dry, while the central region has no drought or notable dryness (Drought, 2024). The list below notes the periods of drought in Daggett County since 2000 (RGJ, 2024).
· July 2000–October 2000
· June 2001–November 2001
· February 2002–February 2006
· July 2006–October 2006
· November 2006–May 2008
· February 2010–June 2010
· January 2012–October 2013
· March 2014–August 2014
· January 2018–February 2019
· October 2019–March 2020
· July 2020–March 2023
An extended drought is likely to occur again in the future. According to Neighborhoods at Risk, Daggett County is expected to experience 4 more days that reach above 95°F by 2049 (2024). As annual temperatures continue to increase and dry conditions remain consistent, more frequent and lengthy droughts are likely to occur. In fact, Daggett County is expected to experience an increase in average annual temperature of 3°F by 2049. Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NOAA, 2022).
· [bookmark: _heading=h.u0py51bkbckz]IMPACTS & LOSS ESTIMATES
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by drought, as presented in the table below.
[bookmark: _heading=h.kkt3lodz3ma6]Table 7-1. Impacts of Drought by Jurisdiction
	Jurisdiction
	Impacted by Drought
	Experienced Exceptional Drought Since 2010
	Potential Impacts of Drought

	Daggett County
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	Town of Dutch John
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	Town of Manila
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages



Drought is agriculture’s most expensive, frequent, and widespread form of natural disaster. Drought produces a complex web of impacts that spans many sectors of the economy and reaches well beyond the area experiencing physical drought. This complexity exists because water is integral to our ability to produce goods and provide services.
Impacts are commonly referred to as direct or indirect. Reduced crop, rangeland, and forest productivity; increased fire hazard; reduced water levels; increased livestock and wildlife mortality rates; and damage to wildlife and fish habitat are a few examples of direct impacts. The consequences of these impacts illustrate indirect impacts. For example, a reduction in crop, rangeland, and forest productivity may result in reduced income for farmers and agribusiness, increased prices for food and timber, unemployment, reduced tax revenues because of reduced expenditures, increased crime, foreclosures on bank loans to farmers and businesses, migration, and disaster relief programs. The impacts of drought can be categorized as economic, environmental, or social.
Many economic impacts occur in agricultural and related sectors because of the reliance of these sectors on surface and subsurface water supplies. In addition to obvious losses in yields in crop and livestock production, drought is associated with increases in insect infestations, plant disease, and wind erosion. The incidence of forest and range fires increases substantially during extended droughts, which in turn places both human and wildlife populations at higher levels of risk.
Income loss is another indicator used in assessing the impacts of drought because so many sectors are affected. Reduced income for farmers has a ripple effect. Retailers and others who provide goods and services to farmers face reduced business. This leads to unemployment, increased credit risk for financial institutions, capital shortfalls, and loss of tax revenue for local, state, and federal government. Less discretionary income affects the recreation and tourism industries. Prices for food, energy, and other products increase as supplies are reduced. In some cases, local shortages of certain goods result in the need to import these goods from outside the stricken region.
[bookmark: _heading=h.48hrctft4862]Table 7-2. Drought: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	77.6 events per year
	N/A
	N/A
	N/A
	$285
	$285
	80.1
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.onacc6j5ud7n]Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People particularly susceptible to drought are farmers who rely on crop revenue, people living in poverty, and those with chronic illnesses, such as asthma. 
[bookmark: _heading=h.mski0dy25dz]Table 7-3. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Drought places high demands on the water supply and sometimes even electrical power supplies that can lead to blackouts or brownouts when accompanied by high heat. The following table lists types of critical facilities that could be negatively affected by power outages or limited water supply, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.2sluk1njwse]Table 7-4. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.egjx8hd2t25w]Changes in Development
There is no impact based on current development trends on either current or future development.
· [bookmark: _heading=h.xovjau8tgci1]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.4cs161edswj8]Effects of Climate Change on Severity of Impacts
According to University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme drought. UCAR explains that warmer temperatures cause more evaporation, turning water into vapor in the air and causing drought in some areas of the world. Places prone to drought are expected to become even drier over the following century (UCAR, 2024).
Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, and more intense urban heat island effects), compounding already existing stressors.
· [bookmark: _heading=h.827cwk1lm2nw]Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.aolug1rxaqvo]Table 7-5. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent extreme heat events.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.n4p4m8jq3faa]FEMA NRI SCORE
[bookmark: _heading=h.3uczwpmmk00m]Table 7-6. Drought: Overall National Risk Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	78.5
	Very Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d





· [bookmark: _heading=h.pmbvvjt7a1pf]EARTHQUAKE
· [bookmark: _heading=h.jh1z8tkgbd51]HAZARD DESCRIPTION
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Medium


	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila; refer to earthquake quaternary faults map

	Seasonal Pattern or Conditions
	Can occur at any time

	Duration
	Event duration is short, but the recovery may be long term

	Analysis Used
	USGS, UGS, GIS data, SMS Tsunami Warning, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS



The U.S. Geological Survey (USGS) defines earthquake as “ground shaking caused by the sudden release of accumulated strain by an abrupt shift of rock along a fracture in the Earth or by volcanic or magmatic activity, or other sudden stress changes in the Earth.” The hazards associated with earthquake are essentially secondary to ground shaking (also called seismic waves), which may cause buildings to collapse; displacement or cracking of the earth’s surface; flooding as a result of damage to dams or levees; and fires from ruptured gas lines, downed power lines, and other sources. Earthquakes cause both vertical and horizontal ground shaking, which varies both in amplitude (the amount of displacement of the seismic waves) and frequency (the number of seismic waves per unit time), usually lasting less than thirty seconds.
· [bookmark: _heading=h.35uvrbm6sckp]LOCATION
This hazard may affect every community in Daggett County, including the jurisdictions of Dutch John and Manila. The only quaternary fault in Daggett County is located in the extreme lower southeastern corner of the county along Pot Creek. This fault crosses remote ranchland and does not appear to present any fault rupture risk to structures or the population. However, a visible fault line in Dutch John would affect dam roads, pipelines, utilities, and systems, and older buildings and homes in the town if it were to rupture. Most of the structures in Dutch John and Manila are older and not up to current earthquake codes. A map of Daggett County’s quaternary faults can be seen below (USGS, 2024).
[image: A map of the culverry fault
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[bookmark: _heading=h.bmvcobh1yk6d]Figure 8-1. Daggett County Quaternary Faults (USGS, 2024)
· [bookmark: _heading=h.tr9mv2dtz2pc]EXTENT
Earthquakes are measured both in terms of their inherent “magnitude” and in terms of their local “intensity.”
The magnitude of an earthquake is essentially a relative estimate of the total amount of seismic energy released and may be expressed using the familiar “Richter scale” or using the “moment magnitude scale” now favored by most technical authorities. On either scale, significant damage can be expected from earthquakes with a magnitude of about 5.0 or higher. What determines the amount of damage that might occur in any given location, however, is not the magnitude of the earthquake but the intensity at that particular place. Earthquake intensity decreases with distance from the earthquake’s “epicenter” (its focal point) but also depends on local geological features, such as depth of sediment and bedrock layers. 
Intensity is most commonly expressed using the “Modified Mercalli Intensity Scale” (MMI). Mercalli intensity is assigned based on eyewitness accounts. More quantitatively, intensity may be measured in terms of “peak ground acceleration” (PGA) expressed relative to the acceleration of gravity (g) and determined by seismographic instruments.
While Mercalli and PGA intensities are arrived at differently, they correlate reasonably well. While the locations most susceptible to earthquakes are known, there is little ability to predict an earthquake in the short term.
The following table correlates the MMI intensity with the Richter scale and effects of ground shaking:
[image: A colorful text on a screen
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[bookmark: _heading=h.x0wuukj8ban2]Figure 8-2. Modified Mercalli Scale vs. Richter Scale (SMS Tsunami Warning, 2024)
· [bookmark: _heading=h.ufqldot82vsf]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Daggett County is in the lowest earthquake risk zone in Utah, zone 1, according to the Utah State Building Code seismic zone map (UGS, 1987). Daggett County experiences very few earthquakes, with most earthquakes in Daggett County occurring at a magnitude of 4.0 or lower. Due to the low magnitude of these earthquakes, there is very little recordable damage, and they are rarely noticeable by residents within this rural and sparsely populated region. 
The USGS keeps a record of earthquakes throughout the world in their Earthquake Catalog. The following table lists all earthquakes felt in Daggett County since 1980 with a magnitude of 3.0 or higher, which is only two earthquakes. The USGS also records all mining explosions and quarry blasts in their database, which usually register as a 3.5 magnitude or lower and account for over half of the “felt earthquakes” in the county (USGS, 2024). These blasts are not included in the table below.
[bookmark: _heading=h.90zk39ao02g]Table 8-1. Felt Earthquakes with Magnitude 3.0+ in Daggett County, UT
	Date
	Location
	Magnitude
	MMI Rating (as felt in Daggett County)

	01/05/2006
	Northwest corner of county, 7 km SSW of McKinnon, WY
	3.2
	N/A

	05/25/2016
	15 km NNE of Tabiona
	4.0
	I–II

	Source: USGS, 2024



Low magnitude earthquakes of 4.0 or lower are expected to continue at the current trend. Higher magnitude earthquakes in Daggett County that cause significant damage are unlikely. Climate change currently has no known impact on earthquakes and is unlikely to contribute to earthquakes in Daggett County.
· [bookmark: _heading=h.65rcu7hs8po8]IMPACTS & LOSS ESTIMATES
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by earthquakes, as presented in the table below.
[bookmark: _heading=h.6jghlji6ql61]Table 8-2. Impacts of Earthquake by Jurisdiction
	Jurisdiction
	May be Impacted by Earthquakes
	Experienced Earthquake with Magnitude 3.0+
	Potential Impacts of Earthquakes

	Daggett County
	Yes
	Yes
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	Town of Dutch John
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	Town of Manila
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses



Earthquakes are capable of catastrophic consequences, especially in urban areas. Worldwide, earthquakes have been known to cost thousands of lives and enormous economic and social losses. In minor earthquakes, damage may be done only to household goods, merchandise, and other building contents, and people are occasionally injured or killed by falling objects. More violent earthquakes may cause the full or partial collapse of buildings, bridges and overpasses, and other structures. Most of the structures in Dutch John and Manila are older and not up to current earthquake codes and would be destroyed in a larger earthquake. Fires due to broken gas lines, downed power lines, and other sources are common following an earthquake and often account for much of the damage. Economic losses arise from destruction of structures and infrastructure, interruption of business activity, and innumerable other sources. Utilities may be lost for long periods of time and all modes of transportation may be disrupted. Emergency Services, including medical, may be both disabled and overwhelmed. In addition to broken gas lines, other hazardous materials may be released.  
[bookmark: _heading=h.nynop6606j38]Table 8-3. Earthquake: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0.074% chance per year
	0.0
	$458
	$5,810
	N/A
	$6,268
	36.2
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.ree0stkb83e6]Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People living in structures that are not up to current earthquake code, particularly older structures, are more likely to be damaged in an earthquake. Additionally, those who are unable to seek protection during an earthquake or transport themselves to a safe location after an earthquake may be at further risk.
[bookmark: _heading=h.4jhjygb12ybk]Table 8-4. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024


  
Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Earthquakes may cause significant damage to critical facilities, including power outages from downed power lines or damaged power plant facilities. The following table lists types of critical facilities that could be negatively affected by earthquakes, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.o3x89b5u6sed]Table 8-5. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.rpi6oi7hsum4]Changes in Development
No data exists demonstrating the impact of earthquakes on future development in Daggett County. However, past earthquakes have been shown to impact zoning regulations and building codes requiring developers to build structures more resistant to seismic activity.
· [bookmark: _heading=h.185hf22ipfsn]Probabilistic 100-Year Earthquake—Magnitude 5
· [bookmark: _heading=h.40ss7de7z4eo]Based on HAZUS 6.1, the probabilistic 5.0 magnitude earthquake 100-year return period.  Uintah County can anticipate damages listed in the tables below.
· [bookmark: _heading=h.m920sl78vpru][image: A screenshot of a computer
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· [bookmark: _heading=h.ia0hh5b58yl3]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.arcya2wk0spr]Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change.
· [bookmark: _heading=h.px0y5apq17v]Effects of Climate Change on Probability of Future Events
Climate change currently has no known impact on earthquakes and is unlikely to contribute to future earthquakes in Daggett County.
· [bookmark: _heading=h.vui3wibwuii0]FEMA NRI SCORE
[bookmark: _heading=h.y53m693bf8yo]Table 8-6. Earthquake: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	28.4
	Very Low
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.2j327vnvfgq2]LANDSLIDE
· [bookmark: _heading=h.e1vuzebvm1zh]HAZARD DESCRIPTION
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Along northern flank of Uinta Mountains, especially near outcroppings of the Cretaceous Hilliard Shale formation and Bishop Conglomerate; along U.S. 191

	Seasonal Pattern or Conditions
	Runoff or heavy rain

	Duration
	Events may last minutes to hours to months

	Analysis Used
	UDOT, NOAA, UGS, USGS, 2019 Utah Hazard Mitigation Plan, Utah State University, local newspaper articles, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



The term “landslide” encompasses several types of occurrences (including mudslides) in which slope-forming materials, such as rock and soil, move downward under the influence of gravity. Such downward movement may occur as the result of an increase in the weight of slope-forming materials, an increase in the gradient (angle) of the slope, a decrease in the forces resisting downward motion (friction or material strength), or a combination of these factors. Factors that may trigger a landslide include weather-related events, such as heavy rainfall (one of the most common contributors), erosion, and freeze-thaw weakening of geologic structures; human causes, such as excavation and mining, deforestation, and vibration from explosions or other source; and geologic causes, such as earthquake and shearing or fissuring. The speed of descent ranges from sudden and rapid to an almost imperceptibly slow creep where effects are only observable over a period of months or years.  
· [bookmark: _heading=h.pq3vaxifrw6k]LOCATION
Landslides in Daggett County are most common along the northern flank of the Uinta Mountains in areas with Cretaceous Hilliard Shale outcroppings and areas adjacent to the Bishop Conglomerate formation (Kowallis, 2005). The Bishop Conglomerate is a bedrock layer that extends across the Uinta Mountains and goes into Wyoming and Colorado. It consists of loosely cemented boulders, cobbly conglomerate, and pebbly sandstone (USGS, 2009). There are many outcroppings of the Bishop Conglomerate that are exposed along the slopes of the Uinta Mountains with weak Mesozoic shales and mudstones underneath. This leads to a perfect opportunity for landslides to develop, especially when the slopes become steep and moisture conditions increase. Loose gravel atop the Bishop Conglomerate makes landslides even more probable; however, these gravel layers are more common on the south flank of the Uinta Mountains in Uintah County than on the north flank in Daggett County (Kowallis, 2005).
Spring run-off or heavy rain periods may cause expansion of soils, such as clay and large rock. This is mainly a problem on U.S. 191 and is the responsibility of the Utah Department of Transportation (UDOT) to manage. However, routes that are affected can cause traffic and travel time delays.
The map below shows the likely and probable landslide locations within Daggett County. There are several areas, namely north of Conner Basin along Hwy 43, north of Half Moon Park along Forest Road 218, Hwy 191, Hwy 44, Carter Creek, Dowd Mountain, Hideout Draw, Red Canyon, Goslin Mountain Road, Jesse Ewing Canyon, Browns Park Road, and Allen Draw, that could pose a potential risk to recreational visitors (hikers, etc.), local roads, and some primary residences due to landslides.
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[bookmark: _heading=h.qonnvyrewktf]Figure 9-1. Daggett County Probable Landslide Locations (USGS, 2024)
As stated in the previous regional plan, there are approximately 12.8 residential structures within Daggett County located on approximately 5,551 acres of historically active landslides. The potential threat to roads and utilities is shown in the following table.
[bookmark: _heading=h.88lo60mp6e0v]Table 9-1. Potential Landslide Threat to Roads and Utilities
	Transportation

	Name
	Miles

	Local Neighborhood/City Roads
	4.07

	State Route 44
	0.4

	Utilities

	Name
	Miles

	Power Lines
	0.747


· [bookmark: _heading=h.61p28wmyqxvn]EXTENT
Factors that influence landslides are soil type and steepness of slope. Soil type is a key indicator for landslide potential and is used by geologists and geotechnical engineers to determine soil stability for construction standards. Past movements are also a good indicator of where movements might possibly exist.  
The following map from Utah State University depicts landslide susceptibility in parts of Daggett County, Duchesne County, and Uintah County. Landslide susceptibility in the Uinta Basin is classified within the categories of High, Moderate, Low, and Very Low, as seen below (USU, 2013).
· High Susceptibility: Areas of existing shallow and deep landslides are shown as red on the map. Slope and geologic unit were not included as criteria in this category. 
· Moderate Susceptibility: Areas that have slopes prone to landslides based on observed landslide slope angles are shown as orange on the map. The category includes slopes greater than 12% (7 deg.) to greater than 32% (18 deg.), depending on the geologic unit present.
· Low Susceptibility: Areas that have slopes that may produce landslides are shown as yellow on the map. This category includes slopes from 9–12% (5–7 deg.) as the lower threshold ranging to 23–32% (13–18 deg.), for the upper threshold depending on the geologic unit present.
· Very Low Susceptibility: Areas that are unlikely to produce landslides are not assigned any particular color, but generally show up as tan on the map. This category includes slopes less than 9% (5 deg.) to less than 12% (7 deg.), depending on the geologic unit.
[image: A map of the state of texas

Description automatically generated]
[bookmark: _heading=h.urcnc6ffwmza]Figure 9-2. Landslide Susceptibility in the Uinta Basin (USU, 2013)
· [bookmark: _heading=h.e85w052amjk5]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Historically, many of the past landslides in the county occurred in the southern mountainous region of Daggett County. Generally, these landslides develop in well-defined, localized areas. Previous landslide areas will most likely be the location of future landslides. Additionally, several small-scale rockslides and landslides occur annually in Daggett County, usually due to heavy rain and flash flooding. These rockslides are often classified as debris flows, in which moving water carries mud, rocks, and other debris over the affected areas. The following table shows one mudslide between 2000–2023.
[bookmark: _heading=h.6btuddobof4r]Table 9-2. Rockslide/Mudslide/Landslide Events in Daggett County, UT (2000–2023)
	Location Within County
	Date
	Description

	Eastern Uinta Mountains
	08/09/2005
	Heavy rain caused several mudslides 12 miles north of Lapoint, wiping out 200 feet of fence

	Source: NOAA Storm Events Database, 2000–2023



Landslides are influenced by weather and climate events, such as drought, severe weather, wildfire, and flooding, which are expected to increase in severity with climate change. According to Neighborhoods at Risk, Daggett County is expected to experience 4 more days that reach above 95°F by 2049 with an increase in average annual temperature of 3°F. Additionally, the county is expected to experience 0.3 more days of heavy precipitation per year by 2049 (from 1.3 days to 1.6 days per year) with a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation (2024). The planning area should anticipate potential for heightened landslide risk because of climate change and changing weather patterns. The planning area is subject to severe storms and weather on an annual basis, with monsoon rains regularly triggering flash flooding or debris flow events. Where severe storm events are expected to increase in frequency and intensity, landslides are likewise expected to become more frequent. Events such as wildfire and drought can change the landscape of an area as vegetation is damaged or lost with these events. These changes can make landscapes vulnerable to landslides and debris flows.
· [bookmark: _heading=h.qwj3cqmax8xx]IMPACTS & LOSS ESTIMATES
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by landslides, as presented in the table below.
[bookmark: _heading=h.6fjvfcodd4]Table 9-3. Impacts of Landslide by Jurisdiction
	Jurisdiction
	Impacted by Landslides
	Potential Impacts of Landslides

	Daggett County
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	Town of Dutch John
	No
	No impacts likely

	Town of Manila
	No
	No impacts likely



Some of the many direct and indirect impacts of landslides are:
· Human and animal deaths and injuries and resulting productivity losses 
· Damage or destruction of structures 
· Destruction or blockage of roadways and resulting transportation interruption 
· Loss of or reduced land usage 
· Loss of industrial, agricultural, and forest productivity 
· Reduced property values in areas threatened by landslide 
· Loss of tourist revenues and recreational opportunities 
· Damaged or destroyed infrastructure and utilities 
· Damming or alteration of the course of streams and resulting flooding 
· Reduced water quality
There is only limited information on the direct and indirect economic costs of geologic hazards in the U.S., such as landslides. However, it is estimated that landslides in the U.S. cause between $1.7 and $3.4 billion in damages each year (Utah Hazard Mitigation Plan, 2019). 
Losses due to landslide events are generally tied to the repair of roadways or the removal of debris on roadways. These roads are maintained by UDOT. Limited course of mitigation may occur because it is not economically feasible for UDOT to spend tax dollars to rebuild a new road route or remove the large facing walls of rock and soil.
Based upon figures provided by the Daggett County Assessor’s Office in 2012, the market value of residential structures at risk to potential landslides was estimated to be $960,000. The potential loss to roads and utilities is shown in the table below.
[bookmark: _heading=h.s1wa1ua4lh1w]Table 9-4. Potential Landslide Losses to Roads and Utilities
	Transportation

	Name
	Estimated Cost

	Local Neighborhood/City Roads
	$8,140,000

	State Route 44
	$1,000,000

	Utilities

	Name
	Estimated Cost

	Power Lines
	$36,065

	Note: Costs are in 2012 dollars.



The Expected Annual Loss scores from the National Risk Index can be seen below.
[bookmark: _heading=h.tbxwpmtxwdg]Table 9-5. Landslide: Expected Annual Loss for Daggett County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	0 events per year
	0.0
	$17,400
	$4,500
	N/A
	$21,900
	98.7
	Relatively High

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.wzy1lskr05yj]Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People who are unable to seek immediate protection during a landslide or transport themselves to a safe location after a landslide may be at further risk.   
[bookmark: _heading=h.g4szwqlkdohj]Table 9-6. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Landslides may cause significant damage to critical facilities and could take out power or communication lines. The following table lists types of critical facilities that could be negatively affected by landslides, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.n6pqymjc564m]Table 9-7. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.lqwhafzc4u36]Changes in Development
There is no impact based on current development trends on either current or future development.
· [bookmark: _heading=h.uda4w7a87bjd]CLIMATE CHANGE IMPLICATIONS
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. This can make the ground more unstable and at risk for increased landslides. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.gcyrxzhjxzdd]Table 9-8. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increasing annual precipitation can lead to unstable ground and contribute to landslides.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.6j5bibvhw7hi]FEMA NRI SCORE
[bookmark: _heading=h.959k2k1ixc6t]Table 9-9. Landslide: Overall National Risk Index Score for Daggett County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 960100: Town of Dutch John, Town of Manila, and Unincorporated Daggett County

	97.8
	Relatively High
	Very Low
	Relatively High

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.2ublyf65mzj7]PROBLEM SOILS
· [bookmark: _heading=h.neopruf4f7gw]HAZARD DESCRIPTION
Problem soils, such as expansive, compressible, and collapsible soils, can cause extensive damage to structures and foundations. Land subsidence, earth fissures, and radon gas are a few of the effects of problem soils and rock. Problem soils also prevent or limit successful crop production because the land is not fertile or productive, and there is a possibility of erosion hazard when cultivated.
Expansive soils and land subsidence are of most concern to the communities of Daggett County, so they are broken down further in the following Related Hazards section.
· [bookmark: _heading=h.4m5361e0sgys]RELATED HAZARDS
· [bookmark: _heading=h.cuc27zrq86eb]Expansive Soils
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Year-round event

	Duration
	Ongoing variable

	Analysis Used
	UGS, 2019 Utah Hazard Mitigation Plan, Science Direct, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Neighborhoods at Risk



Expansive soil and rock consist of high clay content that swells when wet and shrinks when dry (UGS, 2024). Expansive clay is prone to large volume changes when affected by water. In drier seasons, soils experience shrinkage, often causing deep cracks in the ground, which are called vertisols. These soils are considered to be one of the more problematic soils because they can cause damage to various structures, especially lightweight civil structures such as sidewalks and driveways, due to the shifting soils beneath the structures (Science Direct, 2024). 
Soils consisting of coarse-grained particles (e.g., cobbles, pebbles, and sands) can also be expansive depending on the percentage and type of clay minerals present in the soil’s fine content. The primary elements present in clays are silicone, aluminum, and oxygen, although other elements such as hydrogen, sodium, calcium, magnesium, and sulphur may also be present. Common clay minerals that are prone to swelling include smectite, bentonite, montmorillonite, vermiculite, and chlorite (Science Direct, 2024). 
· Location
Expansive soils as a hazard is site-specific, meaning that each incorporated jurisdiction will have its own vulnerability level. Every jurisdiction, including Dutch John and Manila, may be affected by expansive soils, although limited data currently exists on specific locations. Alkali soils are especially a concern in Dutch John and Manila.
· Extent
Expansive soils have a swelling potential that depends on the mineral composition of the soil and the in situ moisture content and density. Soil permeability also affects the rate of swelling. According to Atterberg limits, which are useful in predicting soil behavior, the degree of expansion of a soil can be classified as seen in the table below (Science Direct, 2024). 
[bookmark: _heading=h.4qwuou2l5vic]Table 10-1. Degree of Expansion
	Soil Properties
	Low
	Medium
	High
	Very High

	Liquid Limit
	20–25
	35–50
	50–70
	70–90

	Plasticity Index
	< 12
	12–23
	23–32
	> 32

	Shrinkage Index
	< 15
	15–30
	30–60
	> 60

	Free Swell Percentage
	< 50
	50–100
	100–200
	> 200

	Source: Science Direct, 2024



Expansive soils can also be classified in terms of linear extensibility percent (LEP), which ranges from low to very high. LEP is the linear expression of the volume difference of natural soil fabric at 1/3 bar or 1/10 bar water content and oven dryness, as reported as a percent change for the whole soil (Canadian County, 2013). The following table shows the LEP classifications.
[bookmark: _heading=h.gznnv4nz1l7]Table 10-2. Linear Extensibility Percent (LEP) Classifications
	Expansion Potential
	Linear Extensibility Percent

	Very High
	> 9%

	High
	6%–9%

	Moderate
	3%–6%

	Low
	< 3%

	Water
	0%

	Source: Canadian County, 2013



· Historical Frequency & Probability of Future Occurrence
Due to lack of data, there is no way to predict the likely frequency of expansive soil impacts. As of the time of this plan’s development, there is not an inventory of past problem soil events throughout the county. The history, therefore, has been largely reliant on the community knowledge of residents in the region, sharing experiences with problem soil impacts. Limited data makes it difficult to know how likely a future problem soil occurrence is in the county. However, as the county’s infrastructure ages, especially dated water and sewer lines, it becomes more susceptible to damage from expansive soils. A prolonged period of drought could also significantly speed and intensify infrastructure deterioration. 
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by expansive soils, as presented in the table below.
[bookmark: _heading=h.yrt7au1b3hm9]Table 10-3. Impacts of Expansive Soils by Jurisdiction
	Jurisdiction
	May Be Impacted by Expansive Soils
	Potential Impacts of Expansive Soils

	Daggett County
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Dutch John
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Manila
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures



Structural damage to lightweight structures, such as sidewalks, driveways, and roadways, is most common due to expansive soils. Lifting of buildings, damage to basements, building settlement, and cracks in walls and ceilings are other problems related to the continual shrinking and swelling of soils. Damage may occur to pipelines and other public utilities, as well. Lateral movement of foundations and retaining walls is a likely impact due to pressure exerted on vertical walls from shifting soils. This can also lead to loss of residual shear strength (Science Direct, 2024).
Damaged pavements may result in high maintenance and replacement costs, along with increased legal and financial liability from pavement separation and gaps causing possible trip hazards. Future maintenance may disrupt business activities, resulting in increased costs or loss of revenue. While problem soils have caused significant infrastructure damage and economic impact, there have been no deaths recorded in Utah due to problem soils directly (Utah Hazard Mitigation Plan, 2019).
Due to the nature of expansive soils, since it rests upon moisture content and geologic makeup throughout the county, it is difficult to mitigate. Transportation corridors have existed for decades throughout the county, and road structures were made during times when soil analysis was not utilized as it is today. When it is economically and environmentally feasible, roads may be relocated to accommodate vehicle travel. However, where building construction is an issue, building codes are followed to ensure lives and lands are protected.
Further studies and data will need to be explored to evolve the mitigation efforts and responses to avoid building and continuous repairing of problems caused by expansive soils.
Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People who live in areas with low infrastructure funding are more likely to experience issues with problem soils, such as damage to pavements and roads, crumbling building foundations, and sinkholes. While these issues could occur anywhere, the damage is more likely to go unrepaired and continue to worsen in disadvantaged locations. Those who are unable to immediately respond and transport themselves to a safe location after an incident may be at further risk.   
[bookmark: _heading=h.d19z66mdm3yn]Table 10-4. Vulnerable Populations in Daggett County, UT
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Problem soils could cause significant damage to critical facilities depending on location. The following table lists types of critical facilities that could be negatively affected by problem soils, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.hi0jfwvowrc]Table 10-5. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.jickl5ry3iqh]Table 10-6. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Daggett County is expected to experience 0.3 more days of heavy precipitation per year (from 1.3 days to 1.6 days per year).

	
	By 2049, Daggett County is expected to have a 0.8” increase (from 17.5” to 18.3”) in average annual precipitation.

	
	Increasing annual precipitation can lead to unstable ground and contribute to additional soil swelling.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate expansive soils as part of its National Risk Index.
· [bookmark: _heading=h.3w9xctut2sfb]Land Subsidence
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Dutch John and Manila

	Seasonal Pattern or Conditions
	Year-round event

	Duration
	Ongoing variable

	Analysis Used
	UGS, USGS, NOAA, 2019 Utah Hazard Mitigation Plan, Water Education Foundation, local newspaper articles, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Neighborhoods at Risk


Land subsidence is the sinking or settling of the Earth’s surface caused by groundwater depletion and/or underground mine subsidence or collapse. Earth fissures may result from subsidence, which are permanent, linear tension cracks in the ground that extend upward from the groundwater table (UGS, 2024). Primary causes of subsidence include groundwater withdrawals, drainage of organic soils, underground mining, and natural compaction or collapse (e.g., sinkholes). Natural hazards like earthquakes and erosion can cause subsidence, as well (USGS, 2019). The photo to the right depicts an earth fissure from land subsidence and groundwater withdrawal in Enoch, Utah (UGS, 2011). [image: A large pothole in a road
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· Location
Every jurisdiction, including Dutch John and Manila, may be affected by expansive soils, although limited data currently exists on specific locations.Figure . Earth Fissure in Enoch, UT (UGS, 2011)

· Extent
The NOAA National Geodetic Survey maintains a network of GPS receivers throughout the country, called a Continuously Operating Reference Station (CORS). This can track height changes at local stations to monitor subsidence. Areas without a CORS can measure subsidence from satellite radar, temporary GPS receivers, repeated surveys of geodetic leveling, or installations of ground and water sensors (NOAA, 2024).
Extensometers are another way to measure subsidence and aquifer compaction by measuring the amount of compaction between the well anchor and the ground level. Extensometers are deep wells of up to 3000 feet below the ground surface. The following figure depicts a diagram of a borehole extensometer (Harris-Galveston, 2024).
[image: Diagram of a pipe with text and words
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[bookmark: _heading=h.ouf5orj0ebr9]Figure 10-2. Borehole Extensometer Diagram
· Historical Frequency & Probability of Future Occurrence
As of the time of this plan’s development, there is not an inventory of past problem soil events throughout the county. The history, therefore, has been largely reliant on the community knowledge of residents in the region, sharing experiences with problem soil impacts. Limited data makes it difficult to know how likely a future problem soil occurrence is in the county. However, as more water is pumped from the ground and prolonged periods of drought continue, land subsidence in Daggett County will only worsen. Damage from subsidence may occur more frequently as the county’s infrastructure ages.
· Impacts & Loss Estimates
Daggett County and the jurisdictions of Dutch John and Manila may be impacted by land subsidence, as presented in the table below.
[bookmark: _heading=h.119679sirckl]Table 10-7. Impacts of Land Subsidence by Jurisdiction
	Jurisdiction
	May Be Impacted by Land Subsidence
	Potential Impacts of Land Subsidence

	Daggett County
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Dutch John
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Manila
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures



Land subsidence may damage buildings, civil structures, aqueducts, well casings, bridges, and highways. Flooding events can increase or intensify as the land sinks. This can also impact sewer lines, water lines, and storm drainage. Drought can magnify impacts as more groundwater is extracted from aquifers, causing the ground to compact and cave in on itself (Water Education, 2024).
Due to the nature of land subsidence, since it rests upon moisture content and geologic makeup throughout the county, it is difficult to mitigate. Transportation corridors have existed for decades throughout the county, and road structures were made during times when soil analysis was not utilized as it is today. When it is economically and environmentally feasible, roads may be relocated to accommodate vehicle travel. However, where building construction is an issue, building codes are followed to ensure lives and lands are protected.
Further studies and data will need to be explored to evolve the mitigation efforts and responses to avoid building and continuous repairing of problems caused by subsidence.
Vulnerable Populations
There are many vulnerable populations in Daggett County, including those in the table below. People who live in areas with low infrastructure funding are more likely to experience issues with problem soils, such as damage to pavements and roads, crumbling building foundations, and sinkholes. While these issues could occur anywhere, the damage is more likely to go unrepaired and continue to worsen in disadvantaged locations. Those who are unable to immediately respond and transport themselves to a safe location after an earth fissure or sinkhole opens up may be at further risk.   
[bookmark: _heading=h.erjrpxmzo7a1]Table 10-8. Vulnerable Populations in Daggett County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	3
	2.2%

	People with disabilities
	75
	13%

	People over 65 years
	118
	18.5%

	Difficulty with English
	0
	0%

	Households with no car
	11
	4.7%

	Mobile homes
	85
	36.2%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



Daggett County as a whole is recognized as partially disadvantaged by the Climate and Economic Justice Screening Tool (2024). Only the lands of Federally Recognized Tribes that cover less than 1% of Daggett County are considered disadvantaged.
Problem soils could cause significant damage to critical facilities depending on location. For example, if a sinkhole opened up under or near a hospital or fire station, the impact to the community could become detrimental. The following table lists types of critical facilities that could be negatively affected by land subsidence, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.gn8dsj21c7a]Table 10-9. Critical Facility Types in Daggett County
	Critical Facility Type
	Location

	2 Fire Stations
	Manila

	2 Fire Stations
	Dutch John

	Power Plant
	Near Dutch John

	Local Law Enforcement
	Manila

	Solid Waste Landfill Facility
	South of Manila

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Daggett County, 269 people are beneficiaries of Medicare, and 47 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change. 
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.miw2j6ylv8sh]Table 10-10. Climate Projections for Daggett County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Daggett County is expected to experience 4 more days that reach above 95°F (from 2 days to 6 days per year).

	
	By 2049, Daggett County is expected to have a 3°F increase (from 41°F to 44°F) in average annual temperatures.

	
	Increasing annual temperatures and prolonged periods of frequent drought can contribute to land subsidence as more groundwater is drained.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate land subsidence as part of its National Risk Index.
· [bookmark: _heading=h.qdw9lc9326qn]CAPABILITY ASSESSMENT
· [bookmark: _heading=h.3j7zpak21x7x]JURISDICTIONAL CAPABILITY ASSESSMENT
· [bookmark: _heading=h.xtmbytoe1x7s]Daggett County
[bookmark: _heading=h.97pm5wk4ostj]Table 11-1. Daggett County Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Daggett County Emergency Management
	2024 Hazard Mitigation Plan; EOP; 2009 Hazardous Materials Response Plan
	X
	
	
	EOP: Currently in the development phase
Hazardous Materials Response Plan: Addresses hazmat concerns, hazmat facilities, incident command centers, hazmat response plans, response training, etc. Landslides, mudslides, flash floods, and earthquakes are briefly mentioned.

	Daggett County Planning & Zoning Commission
	2008 General Plan; 2017 General Plan Appendix; Land Use Code; Zoning and Subdivision Ordinance; 2017 Resource Management Plan; Landownership/Parcel Maps
	X
	
	
	General Plan: No hazard section, but includes resource info and goals about building codes, land use, recreation/tourism, agriculture, public safety, transportation and infrastructure, environmentally sensitive areas, natural resources, and economic development. Recognizes need for mitigating development in hazardous areas.

	Daggett County GIS
	Parcel Map; Zoning Map
	X
	
	
	Parcel/Zoning Maps: Available through online interactive portal



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan. 
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Daggett County Local Emergency Planning Committee (LEPC), Daggett County department heads, and the incorporated towns of Dutch John and Manila. The Daggett County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Daggett County will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every Tuesday at 9am. 
[bookmark: _heading=h.1xirsweb7qb]Table 11-2. Daggett County Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants. The county will also anticipate that the time and cost of maintaining the hazard mitigation plan will be significantly higher than in previous updates due to increased planning requirements by FEMA. Funds to support the cost match for updating this plan will need to be strategically determined.  
[bookmark: _heading=h.bd7e9f48f55i]Table 11-3. Daggett County Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	No

	Floodplain Ordinance(s)
	No

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	Yes

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Daggett County will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.nw1tzujqo5yb]Table 11-4. Daggett County Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Commission

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Planning & Zoning Commission

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Commission

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Daggett County GIS

	Emergency manager
	Yes
	Full Time
	Daggett County Emergency Management Office

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.y9fqvcp0zhzv]Table 11-5. Daggett County National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Daggett County Planning & Zoning

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Daggett County Planning & Zoning

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	Yes, In process of implementation and enforcement of local floodplain management regulations to
regulate and permit development in SFHAs.

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	No, Digital Flood maps currently not available for Daggett County 

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	Yes, additional personnel and funding needed 

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Work toward NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a CRS Classification. Floodplain mapping for the entire county is limited and needs to be completed.
· [bookmark: _heading=h.aama5cxoxqqs]Town of Dutch John
[bookmark: _heading=h.ew3wvudlxa0]Table 11-6. Town of Dutch John Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Town of Dutch John
	2022 General Plan; 2023 Planning and Zoning Ordinance; Zoning Map; Open Burn Notice; Planning Commission Ordinance; Subdivision Plan
	X
	
	
	General Plan: Chapter 2 outlines hazardous areas within the town due to faults, landslides, snow slides, and floodplains. Hazmat and wildfires are discussed. Chapter 3 includes a Land Use Map. The plan also references zoning ordinances and economic development.



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Daggett County Local Emergency Planning Committee (LEPC), Daggett County department heads, and the incorporated towns of Dutch John and Manila. The Daggett County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Dutch John will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission holds workshop meetings once a month on the third Wednesday of each month at 7pm. 
[bookmark: _heading=h.u3nb9okqxbc]Table 11-7. Town of Dutch John Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	No



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.4jjlogjr15lv]Table 11-8. Town of Dutch John Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	No

	Floodplain Ordinance(s)
	No

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	No



Expansion, Implementation, and Improvement: Dutch John will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.vzi6g4odfo38]Table 11-9. Town of Dutch John Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Planning & Zoning

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Daggett County GIS

	Emergency manager
	Yes
	Full Time
	Daggett County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.aebfhxk1p8s6]Table 11-10. Town of Dutch John National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	NA

	Who is your jurisdiction’s floodplain administrator? (department/position)
	NA

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	No

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	Yes

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Work toward the town’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a CRS Classification.
· [bookmark: _heading=h.lm2ceq69oa3v]Town of Manila
[bookmark: _heading=h.wydm4fbsa9ps]Table 11-11. Town of Manila Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Town of Manila
	2022 General Plan; Zoning Ordinance; Wildlife Corridors Map
	X
	
	
	Chapter 2 discuss land use and includes a land use map. Chapter 4 provides an outlook on future economic development. A hazard mitigation section is included in Chapter 9, which outlines how the town participates in hazard mitigation. Floodplains and wildfire hazard areas are identified.



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Daggett County Local Emergency Planning Committee (LEPC), Daggett County department heads, and the incorporated towns of Dutch John and Manila. The Daggett County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Manila will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every first Monday of each month. 
[bookmark: _heading=h.n9cxtwbl58u5]Table 11-12. Town of Manila Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	No



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.v5z1rj7s96cr]Table 11-13. Town of Manila Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	No

	Floodplain Ordinance(s)
	No

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	No



Expansion, Implementation, and Improvement: Manila will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.tan8qecbfrpx]Table 11-14. Town of Manila Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning 

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department 

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning 

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Daggett County GIS

	Emergency manager
	Yes
	Full Time
	Daggett County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.g9tev6zcwpbn]Table 11-15. Town of Manila National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	NA

	Who is your jurisdiction’s floodplain administrator? (department/position)
	NA

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	No

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	Yes

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Continue to manage the town’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification.
· [bookmark: _heading=h.5tf5fmq4flgs]BUILDING CODES
Updating and adopting new building codes, as well as addressing the effectiveness of these codes, can be one of the best ways to conduct mitigation. When properly designed and constructed, many buildings can withstand the impacts of high winds, earthquakes, floods, snow loads, or a tornado. The communities in Daggett County are working with various versions of the International Codes published by the International Code Council, Inc. (ICC). These codes include: 
· 2015 International Residential Code
· 2017 International Building Code
· 2017 International Mechanical Code 
· 2017 International Plumbing Code
· 2017 International Fuel Gas Code
· The residential provisions of the 2015 International Energy Conservation Code
· The commercial provisions of the 2017 International Energy Conservation Code
· 2017 International Existing Building Code
· 2006 edition of the Utah Wildland Urban Interface Code
Additionally, Daggett County enforces the 2017 National Electrical Code and the 2005 edition of the NFPA 225 Model Manufactured Home Installation Standard, both issued by the National Fire Protection Association. Ground snow loads are found by entering specific locations into the 2018 Utah Ground Snow Load Map. 
The towns of Dutch John and Manila all follow the above International Codes.
· [bookmark: _heading=h.zg3p57pm3vv3]Code Administration
Enforcement of code standards is very important to hazard mitigation. Adequate inspections are needed during the course of construction to ensure that the builder understands and implements the requirements. The Building Code Effectiveness Grading Schedule (BCEGS) is a national program used by the insurance industry to determine how well new construction is protected from wind, earthquake, and other non-flood hazards. It is similar to the CRS program and the fire insurance rating scheme: building permit programs are reviewed and scored. A class 1 community is the highest rating, and a class 10 community is the most basic rating. 
Training of code officials is also very important for code enforcement. Training of code officials and inspectors is a large part of the BCEGS rating for a community. Courses are offered through the building code associations to help local officials understand standards that apply to seismic, wind, and flood hazards. 
The table below lists building code adoptions in use within Daggett County.
[bookmark: _heading=h.w6dnhvxgcdp8]Table 11-16. Building Code Adoptions in Daggett County
	
	Building Code Residential
	Building Code Commercial

	Daggett County
	IRC 2015
	IBC 2017

	Dutch John
	IRC 2021
	Not specified; default to Daggett County code usage

	Manila
	IRC 2021 
	Not specified; default to Daggett County code usage



· [bookmark: _heading=h.k5imxekgn9h0]PUBLIC SAFETY AGENCIES
· [bookmark: _heading=h.utxi8n64cuxj]Fire Protection
The Utah Fire Marshal lists two fire departments in Daggett County, which include Manila Fire Department and Dutch John Fire Department (2020). The county’s fire warden is Corey Auger, who serves Uintah County and Daggett County (Uintah Fire District, 2024). Dutch John and Manila both have fire departments with rescue capabilities for accidents on highways.
When needed, Daggett County also has access to fire crews and resources from the U.S. Forest Service, BLM, National Park Service, U.S. Fish and Wildlife Service, and the U.S. Bureau of Indian Affairs. The state of Utah trains and provides hand crews and engine crews, as well.
· [bookmark: _heading=h.m1dqv2fmntf]Healthcare Facilities
There are no hospitals in Daggett County, but there is one health clinic in Manila called The Clinic as part of Uintah Basin Healthcare. Ashley Regional Medical Center is the closest hospital to Daggett County, which is located in Vernal and provides 24/7 emergency services, a variety of surgery options, radiology and lab services, OB services, intensive care unit, cardiac rehabilitation, and chemotherapy/infusions (Ashley Regional, 2024). The 39-bed facility is owned by LifePoint Hospitals. The hospital has been in service since 1941 when it was known as Uintah Basin Hospital. It has changed names and ownership several times over the years and recently completed a new Women’s Center and Infusion Center in 2019.
· [bookmark: _heading=h.tihx3kf2dyoy]Emergency Services
The Daggett County Emergency Management Office is located in Manila, Utah and is under the direction of Leonard Isaacson, who is the county’s Emergency Manager. 
EMS for the county are dispatched from Consolidated Dispatch through the Daggett County Sheriff’s Office in Vernal, Utah. EMTs are paid volunteers and are all certified by the state of Utah, Bureau of EMS. Additional ambulance services are provided by Ashley Regional Medical Center and Uintah Basin Medical Center.
Several air ambulance and helicopter transport/rescue companies service the Daggett County area, including, but not limited to, Air Ambulance World, Classic Air Medical, Angel MedFlight, Intermountain Life Flight, and the Utah Department of Public Safety Aero Bureau.
· [bookmark: _heading=h.3nec6ml42aro]Law Enforcement & Public Safety
The Daggett County Sheriff’s Office is located at 590 S Sheriff’s Way in Manila. The Sheriff’s Office also operates out of the Consolidated Dispatch located at 641 E 300 S in Vernal, Utah. The Daggett County Sheriff is Erik Bailey. The Sheriff’s Office provides law enforcement throughout Daggett County, including in Dutch John and Manila. Manila has no individual law enforcement and instead contracts with the Daggett County Sheriff’s Office. There are also BLM-administered lands, U.S. Forest Service lands, SITLA lands, and one National Recreation Area in the county that each have their own attendant law enforcement authorities in addition to the county sheriff.
The Highway Patrol Office in the county is located at 641 E 300 S Suite 300 in Vernal. This office services the entire Uintah Basin Region of Daggett, Duchesne, and Uintah Counties. 
· [bookmark: _heading=h.c9p4zfx7lx3b]LAND USE PLANNING & CHANGES IN DEVELOPMENT AND FUTURE DEVELOPMENT
This section of the Daggett County Hazard Mitigation Plan Annex examines the relationship between the county’s General Plan, Land Use or Zoning Ordinances, and the AHMP. Incorporating hazard mitigation practices into land use planning is extremely important as future developments are planned and constructed. Through proper planning within the individual jurisdictions, risk to property owners can be reduced and future disaster related economic losses avoided. Land Use and Mitigation Planning Integration are seen as critical components of the mitigation program in Daggett County.
Daggett County’s General Plan was last revised and adopted in 2008, with an amendment to the appendix in 2017. The plan should be reviewed and updated to address condition changes within the county and the economy. 
A Land Use section can be found in the Daggett County General Plan Resource Management Plan Appendix beginning on page 31, which was last updated in 2017. This section provides a comprehensive, legal, and strategic basis for implementing zoning changes and land use code updates that the county may want to pursue in the immediate term. It will also provide the basis for future decisions regarding individual rezone requests for years to come. The end goal is to produce a sustainable, well-balanced development pattern for the future. 
The hazard risk assessment (see Chapter 2 Hazard Risk Summary) took into consideration changes in development and future development trends based on planning and zoning maps and documents. The following tables highlight those sections of the assessment:
	Hazard Event
	Changes in Development and Hazard Vulnerability
(High, Medium, Low)
	Vulnerability Factor (Adjust Impact Factor to Change Scores)
	Multiplied by Weighting Factor (1)

	Extreme Heat
	Low
	1
	1

	Lightning
	Low
	1
	1

	Hail
	Low
	1
	1

	Tornado
	Low
	1
	1

	Straight-line Wind
	Low
	1
	1

	Extreme Cold
	Low
	1
	1

	Winter Storm
	Low
	1
	1

	Avalanche
	Low
	1
	1

	Wildfire
	Medium
	2
	2

	River or Stream Flood
	Medium
	2
	2

	Flash Flood
	Medium
	2
	2

	Dam Failure
	Low
	1
	1

	Drought
	Low
	1
	1

	Earthquake
	Medium
	2
	2

	Landslide
	Low
	1
	1

	Expansive Soils
	Low
	1
	1

	Land Subsidence
	Low
	1
	1

	Changes in Development Factor—Changes in development since the previous plan was approved (if this is an update) or in the past five years (if this is a new plan) have increased or decreased the community’s vulnerability/exposure to this hazard. [Weighted Factor: 1]

	High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)

	Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)

	Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)

	No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)


T
	Hazard Event
	Impact of Future Development (High, Medium, Low)
	Impact Factor (Adjust Impact Factor to Change Scores)
	Multiplied by Weighting Factor (1)

	Extreme Heat
	Low
	1
	1

	Lightning
	Low
	1
	1

	Hail
	Low
	1
	1

	Tornado
	Low
	1
	1

	Straight-line Wind
	Low
	1
	1

	Extreme Cold
	Low
	1
	1

	Winter Storm
	Low
	1
	1

	Avalanche
	Low
	1
	1

	Wildfire
	Medium
	2
	2

	River or Stream Flood
	Medium
	2
	2

	Flash Flood
	Medium
	2
	2

	Dam Failure
	Low
	1
	1

	Drought
	Low
	1
	1

	Earthquake
	Medium
	2
	2

	Landslide
	Low
	1
	1

	Expansive Soils
	Low
	1
	1

	Land Subsidence
	Low
	1
	1

	Future Development Factor—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard. [Weighted Factor: 1]

	High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)

	Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)

	Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)

	No Impact—Future development trends will not increase the impact/consequence of this hazard, and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)



· [bookmark: _heading=h.szjp3ktg5b1n]Town of Dutch John
The town of Dutch John updated their General Plan in 2022. The plan establishes how Dutch John will “maintain a safe, clean, healthy, economically diverse, and attractive environment. It will be a friendly, progressive community that strives to be affordable and sustainable” (Dutch John General Plan, 2022). It describes the town’s plans and goals for transportation, public services, public safety, varied housing options, economic development, recreation, parks, open space, aesthetics, historic preservation, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, climate, history, socioeconomic drivers, and demographics of the area. 
· [bookmark: _heading=h.7l2mvqasx6wg]Town of Manila
The town of Manila updated their General Plan in 2022. The plan’s mission is to “clarify the Town’s priorities and goals for the next 10–20 years to help maintain that character, while still welcoming the growth necessary to give the community economic strength and resilience” (Manila General Plan, 2022). It describes the town’s plans and goals for transportation, public services, public safety, moderate income housing, community beautification and economic development, infrastructure, historic preservation, community design, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, history, socioeconomic drivers, land capacity, and demographics of the area. 
· [bookmark: _heading=h.h39rboin4vmp]NFIP CONTINUITY STRATEGY
Daggett County participates in the Emergency Program of the National Flood Insurance Program (NFIP) as of July 22, 2004, but the towns of Dutch John and Manila do not participate. No major rivers flow through or threaten the towns directly, although flooding can still occur. Daggett County is in the initial phase of the NFIP and has no Flood Hazard Boundary Map or Flood Insurance Rate Map (FIRM) and a limited amount of flood insurance coverage.
Daggett County does not currently participate in CRS but is open to pursuing participation in the future if deemed appropriate.
Substantial Damage
Substantial damage, for the purpose of determining compliance with the flood provisions of the Municipal Code, means damage of any origin sustained by a structure by which the cost of restoring the structure to its before damaged condition would equal or exceed 50% of the market value of the structure before the damage occurred.  
Substantial Improvement
Substantial improvement, for the purpose of determining compliance with the flood provisions of the Municipal Code, means any repair, alteration, addition, or other improvement of a building or structure, whose cost equals or exceeds 50% of the market value of the structure before the improvement or repair started. If the structure has sustained substantial damage, any repairs are considered substantial improvement regardless of the actual repair work performed. The term does not, however, include either:

•	Any project for improvement of a building required to correct existing health, sanitary, or safety code violations identified by the code official and that is the minimum necessary to assure safe living conditions.
•	Any alteration of a historic structure, provided that the alteration would not preclude the structure’s continued designation as a historic structure. 
Table 11-17. NFIP Participation in Daggett County
	NFIP Participation Category
	Daggett County

	Emergency Program Date
	07/22/2004

	Participating in CRS (Class)
	N/A

	Number of NFIP Policies
	1

	Total Coverage
	$45,000

	Total Written Premium + FPF
	248

	Repetitive Loss Properties
	0

	Severe Repetitive Loss Properties
	0

	Source: FEMA Repetitive Losses/BCX Claims Utah, 2023












PART III: MITIGATION STRATEGY
· [bookmark: _heading=h.m3j3cvh53u3z]CHANGES IN PRIORITY
· [bookmark: _heading=h.yzncvkdtfrtx]CHANGES IN PRIORITY
[bookmark: _heading=h.iyx51nh0blv]Mitigation priorities have not significantly changed for either Daggett County or the towns of Dutch John and Manila since the update of the last plan. For the 2024 plan update, mitigation goals for Daggett County and the towns of Dutch John and Manila were significantly updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations. The plan also underwent a complete rewrite to better align with new local mitigation plan requirements. 
Also, for past mitigation projects identified in previous iterations of the plan, a 2024 Status Update and Changes in Priority section was included for each past action. A description of the update and changes in priority were included, if appropriate and applicable.  
· [bookmark: _heading=h.r70n4way1jxd]MITIGATION STRATEGIES
· [bookmark: _heading=h.h0erwwoqvu9k]MITIGATION ACTION PLAN
The action plan helps to prioritize mitigation initiatives according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The action plan also provides the framework for how the proposed projects and initiatives will be implemented and administered over the next five years.
· [bookmark: _heading=h.50c0b56052s2]Mitigation Strategy/Goals
The planning team reviewed the existing mitigation goals for Daggett County and the towns of Dutch John and Manila were updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations.
Goal 1. Protection of life before, during, and after the occurrence of a disaster and reducing the impact of damage where problems cannot be eliminated.
Goal 2. Protection of emergency response capabilities (critical infrastructure)
Goal 3. Protection of developed property, homes and businesses, industry, education opportunities and the cultural fabric of a community, by combining hazard loss reduction with the community's environmental, social and economic needs.
Goal 4. Protection of natural resources and the environment, when considering mitigation measures.
Goal 5. Promoting public awareness through education of community hazards and mitigation measures.
Goal 6. Preserving and/or restoring natural features that provide mitigation such as floodplains.
Goal 7. Provide a basis for funding of projects outlined as hazard mitigation strategies.
Goal 8. Establish a framework and database for the jurisdictions to use to apply for aid.

· [bookmark: _heading=h.bnt5okskuscy]Mitigation Strategy/Action Timeline Parameters
While the preference is to provide definitive project completion dates, this is not possible for every mitigation strategy/action. Therefore, the parameters for the timeline (Projected Completion Date) are as follows:
· Short-term—To be completed in 1 to 5 years
· Long-term—To be completed in greater than 5 years
· Ongoing—Currently being implemented under existing programs but without a definite completion date
· [bookmark: _heading=h.ntphcp5wrt0i]Mitigation Strategy/Action Benefit Parameters
Benefit ratings are defined as follows:
· High—Project will provide an immediate reduction of risk exposure for life and property.
· Medium—Project will have a long-term impact on the reduction of risk exposure for life and property, or project will provide an immediate reduction in the risk exposure for property.
· Low—Long-term benefits of the project are difficult to quantify in the short term.
· [bookmark: _heading=h.z37rg9bp4agf]Mitigation Strategy/Action Estimated Cost Parameters
While the preference is to provide definitive costs (dollar figures) for each mitigation strategy/action, this is not possible for every mitigation strategy/action. Therefore, the estimated costs for the mitigation initiatives identified in this plan are identified as high, medium, or low, using the following ranges:
· High—Existing funding will not cover the cost of the project; implementation would require new revenue through an alternative source (e.g., bonds, grants, and fee increases). 
· Medium—The project could be implemented with existing funding but would require a re-apportionment of the budget or a budget amendment, or the cost of the project would have to be spread over multiple years. 
· Low—The project could be funded under the existing budget. The project is part of or can be part of an ongoing existing program.
· [bookmark: _heading=h.avyw4799q7w0]Mitigation Strategy/Action Prioritization Process
The action plan must be prioritized according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The benefits of proposed projects were weighed against estimated costs as part of the project prioritization process. The benefit/cost analysis was not of the detailed variety required by FEMA for project grant eligibility under the Hazard Mitigation Grant Program (HMGP) and Building Resilient Infrastructure and Communities (BRIC) grant program. A less formal approach was used because some projects may not be implemented for up to 10 years, and associated costs and benefits could change dramatically in that time. Therefore, a review of the apparent benefits versus the apparent cost of each project was conducted. Parameters were established for assigning subjective ratings (high, medium, and low) to the costs and benefits of these projects.
The priorities are defined as follows:
· High—A project that addressed numerous goals or hazards, has benefits that exceed cost, has funding secured or is an ongoing project, and meets eligibility requirements for the HMGP or BRIC grant program. High priority projects can be completed in the short term (1 to 5 years).
· Medium—A project that addressed multiple goals and hazards, that has benefits that exceed costs, and for which funding has not been secured but that is grant eligible under HMGP, BRIC, or other grant programs. The project can be completed in the short term once funding is secured. Medium priority projects will become high priority projects once funding is secured.
· Low—A project that will address few or no goals, mitigate the risk of one or few hazards, has benefits that do not exceed the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for HMGP or BRIC grant funding, and for which the timeline for completion is long term (1 to 10 years). Low priority projects may be eligible for other sources of grant funding from other programs.
For many of the strategies identified in this action plan, the partners may seek financial assistance under the HMGP or HMA programs, both of which require detailed benefit/cost analyses. These analyses will be performed on projects at the time of application using the FEMA benefit-cost model. For projects not seeking financial assistance from grant programs that require detailed analysis, the partners reserve the right to define “benefits” according to parameters that meet the goals and objectives of this plan.
· [bookmark: _heading=h.6xn59paslkt8]MITIGATION PROJECTS
Listed below are the goals and objectives developed by the mitigation plan and the priority projects that were developed to address the risks posed. Included in the list are a rough estimate of cost and an anticipated period for further investigation, project development, and implementation.
Participating jurisdictions agreed upon  mitigation actions that apply to the county and all or some participating jurisdictions (see 17.2.1 New Mitigation Projects and 17.2.2 Ongoing Mitigation Projects). These shared actions, some of which address all hazards, help to meet the following FEMA requirement: “Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects for each jurisdiction being considered to reduce the effects of hazards, with emphasis on new and existing buildings and infrastructure? Does the plan include one or more action(s) per jurisdiction for each hazard identified within the risk assessment?” In addition to the  mitigation measures that apply to the county and all participating jurisdictions, most communities identified additional mitigation actions unique to their jurisdiction. The following table summarizes the jurisdictions’ mitigation measures in relationship to the hazards addressed in the risk assessment.
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· [bookmark: _heading=h.67083msfzsi]New Mitigation Projects
· Daggett County New Projects
	Mitigation Project: Provide additional fire training and update fire equipment to industry standards.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	Dutch John Fire Department; Manila Fire Department
	High
	Ongoing
	Varying costs, in house training will be low costs as opposed to potential high costs associated with equipment enhancements.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4
	Wildfire
	High
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide training opportunities and purchase equipment to enhance capabilities.



	Mitigation Project: Acquire digital road signage and portable road warnings and condition warnings, to mitigate traffic problems and enhance public safety for immediate and potently hazardous conditions.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Daggett County, Dutch John and Manila
	Daggett County Road Department
	Daggett County Emergency Management
	High
	Ongoing
	Medium, number and signage type will dictate costs causing varying costs

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,3,5
	All Hazards
Severe Summer Weather
Severe Winter Weather
Wildfire
Flood
Drought
Earthquake
Landslide
Problem Soils
	High
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Acquiring new signage to provide public awareness and information related to all hazard events.



	Mitigation Project: Elevate and improve roads that are susceptible to flooding, including, but not limited to, Red Creek Rd, Browns Park, State Line Rd, Birch Creek, Bennion Lane, South Valley, and Dutch John Bench.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Daggett County, Dutch John and Manila
	Daggett County Road Department 
	Daggett County Emergency Management
	Medium
	Ongoing
	High, costs will vary dependent on project dimensions and materials

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,7
	Flood
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Elevate and enhance identified flood prone roadways.




· Town of Dutch John New Projects
	Mitigation Project:  Provide additional fire training and update fire equipment to industry standards.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Town of Dutch John
	Town of Dutch John 
	Daggett County
	High
	Ongoing
	Low/Medium, cost will be dependent if training is available locally or travel required.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4
	Wildfire
	High
	Town general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide new training opportunities in house training when applicable.



· Town of Manila New Projects
	Mitigation Project:  Provide additional fire training and update fire equipment to industry standards.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Town of Manila
	Town of Manila 
	Daggett County
	High
	Ongoing
	Low/Medium, cost will be dependent if training is available locally or travel required.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4
	Wildfire
	High
	Town general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide new training opportunities in house training when applicable.



	[bookmark: _heading=h.rcwylk72lh86]Mitigation Project: Provide public education and outreach opportunities via printed materials and social media related to landslides, severe summer weather, severe winter weather, drought, wildfires and problem soils.  Outreach opportunities will be conducted in comncurrence with annual HMP review.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	Dutch John City Manager Manila City Manager
	High
	Ongoing
	Varying costs, in house resources can be used for social media with minimal costs associated with available printed materials provided via FEMA and NWS.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4
	Severe Summer Weather (Extreme Heat, Lightning, Hail, Tornado, Straight-Line Wind),Severe Winter Weather (Extreme Cold, Winter Storm, Avalanche), Drought and Problem Soils (Expansive Soils and Land Subsidence) Landslides and Wildfires
	High
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide opportunities and outreach materials to public for educational information related to the identified hazards to better mitigate against these hazards..




· [bookmark: _heading=h.bgi1zlu029p6]Ongoing Mitigation Projects
· Daggett County Ongoing Projects
	Mitigation Project: Update Emergency Operations Plan to include dam failure estimates with inundation maps.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Daggett County
	Daggett County Emergency Management 
	BOR
	Medium
	Ongoing
	Low/Medium, if maps exist cost will be minimal, some low to medium costs could be anticipated if additional studies and map development are required.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4.7
	Dam Failure
	Medium
	Daggett County general funds, BOR, Sheep Creek Irrigation Co., Long Park Dam, local water districts

	Action/Implementation Plan and Project Description:

	Updated EOP in 2024 where applicable



	Mitigation Project: Educate local elected officials about dam Emergency Action Plans each time new officials take office.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	BOR
	Medium
	Ongoing
	Low, provide training opportunities in house for elected officals

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,3,4.5.6
	Dam Failure
	Medium
	Daggett County general funds, BOR, Sheep Creek Irrigation Co., Long Park Dam, local water districts

	Action/Implementation Plan and Project Description:

	2024 Update: Table tops with BOR are complete.



	Mitigation Project: Obtain and retain updated Emergency Action Plans for dams with inundation areas within the county.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2015
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	Dam Owners
	Medium
	Ongoing
	Low, ensuring existing plans are shared with appropriate stakeholders

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,6
	Dam Failure
	Medium
	Daggett County general funds, BOR, Sheep Creek Irrigation Co., Long Park Dam, local water districts

	Action/Implementation Plan and Project Description:

	2024 Update: Emergency Operations Plan is halfway complete.



	Mitigation Project: Conduct public awareness campaign(s) to promote reduced water usage.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2014
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	County and town public works
	High
	Ongoing
	Low, utilizing social media costs are minimal and relatively low for printed materials

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	2,3,4,5
	Drought
	High
	Daggett County general funds, BOR, local water districts

	Action/Implementation Plan and Project Description:

	2024 Update: The county conducts a preparedness fair each September during which they provide hazard awareness and water usage reduction information through flyers. Information is also disseminated through public newsletters that cover drought and wildfire mitigation, as well as identify websites for more info.



	Mitigation Project: The LEPC will hold meetings semi-annually to educate the public on the need to be water wise.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	LEPC
	Low
	Ongoing
	Low, costs will be minimal utilizing existing meeting structure 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	2,3,4,5
	Drought
	Low
	Daggett County general funds, BOR, local water districts

	Action/Implementation Plan and Project Description:

	2024 Update: The LEPC has met four times per year in the last few years.



	Mitigation Project: Make citizens aware of programs whereby they can apply for funding to install new wheel lines that improve efficient water use.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	NRCS; Salinity Control Program
	Low
	Ongoing
	Low, utilizing social media costs are minimal and relatively low for printed materials

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	2,3,4,5
	Drought
	Low
	Daggett County general funds, NRCS, Salinity Control Program

	Action/Implementation Plan and Project Description:

	Provide public outreach and educational materials via social media and printed materials when applicable.



	Mitigation Project: Promote county and school participation in the Great Utah ShakeOut.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	Daggett School District
	Medium
	Ongoing
	Low, utilizing social media costs are minimal and relatively low for printed materials

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	2,3,4,5
	Earthquake
	Medium
	Daggett County general funds, Daggett School District, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide public outreach and educational materials via social media and printed materials when applicable.



	Mitigation Project: Perform a seismic assessment of select county and city critical facilities.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2015
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	Planning & Zoning County and Cities
	Medium
	Ongoing
	Medium, The total cost of this action item is highly dependent on the community. The primary cost associated with this action item is the staff time that will be required. 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,5,6,7,8
	Earthquake
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Conduct studies and assessments of existing critical facilities for seismic analyses. 



	Mitigation Project: Implement storm drainage plans for new development in areas of the county that are susceptible to flooding due to storm runoff.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2016
	Daggett County, Dutch John and Manila
	Daggett County Emergency Management 
	Road Departments; UDOT
	Medium
	Ongoing
	Low/Medium, costs will vary dependent upon if implementing existing plans or requiring development of new plans and studies.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,3,4,6
	Flood
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Where applicable implement existing plans and conduct new studies to produce updated information to be implemented.



	Mitigation Project: Perform landslide study of areas susceptible to landslide.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2016
	Daggett County, Dutch john and Manila
	Daggett County Emergency Management 
	Daggett County GIS
	Medium
	Ongoing
	Medium, researching available funding sources and conducting study/developing related reports 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,5,6,7
	Landslide
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	2024 Update: The county is in the process of identifying areas of landslide.



	Mitigation Project: Enforce Wildland Urban Interface code requirements on all new construction through the building permit process.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2013
	Daggett County, Dutch John and Manila
	Daggett County Planning & Zoning 
	Daggett County Emergency Management
	Medium
	Ongoing
	Low, existing code enforcement 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,7
	Wildfire
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Enforcement of existing codes



	Mitigation Project: Develop an alternate EOC location that is outside the wildfire area.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Daggett County
	Daggett County Emergency Management 
	Manila Fire Department; Dutch John Fire Department
	High
	Ongoing
	High, costs will be high for new construction and relatively likely high to retrofit/harden any existing structure to meet EOC requirements.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	2,4
	Wildfire
	High
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Research and determine best available location, secure funding to develop new EOC or enhance an existing structure to meet identified needs.




· Town of Dutch John Ongoing Projects
	Mitigation Project: Place a restrictive clause in the town ordinances that will prohibit any new development in the floodplain.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Town of Dutch John
	Town of Dutch John Planning & Zoning 
	Town of Dutch John; Daggett County Emergency Management
	Medium
	Ongoing
	Low, updating existing ordinances

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,6
	Flood
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Updating existing ordinances to address clauses related to new development in flood prone areas.



	Mitigation Project: Attend and participate in training provided by the local LEPC on homeowner risk to wildfire and how to reduce that risk.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Town of Dutch John
	Daggett County Emergency Management 
	Town of Dutch John; LEPC
	Medium
	Ongoing
	Low, minimal costs utilizing social media and low costs for printed materials 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,3,4,5
	Wildfire
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Utilize social media and printed materials where appropriate to educate the public on wildfire risks.



	Mitigation Project: Maintain defensible space around schools located in a wildfire area.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Town of Dutch John
	Dutch John Fire Department
	Town of Dutch John; Daggett School District; Daggett County Emergency Management
	Low
	Ongoing
	Low/Medium, The total cost of this action item is highly dependent on the community. The primary cost associated with this action item is the staff time that will be required. 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,6
	Wildfire
	Low
	Daggett County general funds, SHGP, HMGP, Daggett School District

	Action/Implementation Plan and Project Description:

	Enhancing existing defined defensible spaces around critical assets.



	Mitigation Project: Mitigate risks of water supply pipeline that is primary source of water runs over fault from Flaming Gorge Dam.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	
	Town of Dutch John
	Town of Dutch John Planning & Zoning 
	Daggett County Emergency Management
	Medium
	Ongoing
	Medium/High, The total cost of this action item is highly dependent on the community. The primary cost associated with this action item is the staff time that will be required. 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,6,8
	Dam Failure
	Medium
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Conduct review/study of best options for hardening or relocating pipeline based on feasibility and costs.



· Town of Manila Ongoing Projects
	Mitigation Project: Enforce rate policies that encourage water conservation.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Town of Manila
	Town of Manila Public Works

	Daggett County Emergency Management
	High
	Ongoing
	Low, enforcement of existing polices

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,6
	Drought
	High
	Town of Manilla general funds, BOR, local water districts, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Enforce existing policies and provide public education related to water conservation.



	Mitigation Project: Provide adequate clearances for power lines, and conduct ongoing line maintenance. Maintain power outage plan.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2015
	Town of Manila
	Town of Manila Utilities 
	Town of Manila; Bridger Valley Electric; Moon Lake Electric; Daggett County Emergency Management
	High
	Ongoing
	Medium/High,The total cost of this action item is highly dependent on the community. The primary cost associated with this action item is the staff time that will be required. Communities that have a greater awareness of the critical facilities within their community.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,7
	Severe Summer Weather, Severe Winter Weather
	High
	Town of Manilla general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	2024 Update: Ongoing in conjunction with Bridger Valley Electric and Moon Lake Electric



	Mitigation Project: Place a restrictive clause in Daggett County and Manila ordinances that prohibit any new development within county floodplains.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2013
	Town of Manila
	Daggett County Planning & Zoning 
	Town of Manila; FEMA; Daggett County Emergency Management
	High
	Ongoing
	Low, updating existing ordinances

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,6
	Flood
	High
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Update existing ordinances with prohibitive development clauses.



	Mitigation Project: Ensure through county and town building inspectors and LEPC that zoning ordinances are up to date or revised every five to six years.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2013
	Town of Manila
	Daggett County Planning & Zoning
	Town of Manila; Daggett County Emergency Management; LEPC
	High
	Ongoing
	Low, updating existing ordinances

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4,6
	Flood
	High
	Daggett County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Continue regular ordinance updates as scheduled.



· [bookmark: _heading=h.q7z00pga4edm]Completed Mitigation Projects
	COMPLETED MITIGATION PROJECTS

	Mitigation Project
	Year Initiated
	Applicable Jurisdiction
	Lead Agency/ Organization
	Priority (Low, Medium, High)
	Status
	Hazard(s) Mitigated

	[bookmark: _heading=h.ngrgciyaiqqa]Daggett County (County-Led)

	Provide information to public on how the storm drainage plans will assist in preventing flood damage to residents of Daggett County.
	2016
	Daggett County
	Planning & Zoning
	High
	Completed
	Flood

	Develop more redundant piping and stormwater lines for Dutch John and Flaming Gorge Reservoir.
	2015
	Daggett County
	Pipeline Safety and Emergency Response
	High
	Completed
	Drought

	Install new wheel lines to improve efficiency of water use.
	2015
	Daggett County
	Planning & Zoning
	High
	Completed
	Drought

	Conduct a public awareness campaign.
	2015
	Daggett County
	Daggett County Emergency Management
	Medium
	Completed
	Earthquake

	Educate public on importance of vaccinating their animals against the threat of West Nile Virus and other diseases.
	2015
	Daggett County
	Daggett County Emergency Management
	High
	Completed
	Agricultural

	Identify and maintain critical transportation and utility services.
	2014
	Daggett County
	Daggett County Utilities; UDOT
	Medium
	Completed
	Earthquake

	Spread insect bait and spray for mosquitoes.
	2013
	Daggett County
	Daggett County
	High
	Completed
	Agricultural

	Ensure 80 MPH wind load requirement if met by builders.
	2013
	Daggett County
	Planning & Zoning
	High
	Completed
	Severe Summer Weather, Severe Winter Weather

	Town of Dutch John

	
	
	
	
	
	
	

	Town of Manila

	Improve water delivery system and implement strategies to encourage residents and businesses to utilize water saving devices and procedures.
	2015
	Town of Manila
	Daggett County Emergency Management
	High
	Completed
	Drought

	Daggett County and Manila will form a partnership with the current owners of the Sheep Creek Canal to line or pipe portions of the canal as funding becomes available.
	2015
	Town of Manila
	Daggett County Emergency Management
	High
	Completed
	Flood

	County and town building inspectors and the planning committee will implement a maintenance and inspection schedule in coordination with the owners of the canal.
	2014
	Town of Manila
	Manila Utilities
	High
	Completed
	Flood

	Educate public on canal maintenance and repair.
	2013
	Town of Manila
	Manila Utilities
	High
	Completed
	Flood

	Place a restrictive clause in the county and Manila ordinances that prohibit any undercutting of the canal.
	2013
	Town of Manila
	Road Department
	High
	Completed
	Flood

	The LEPC will provide semi-annual training for the citizens of Daggett County and Manila regarding homeowner risk to wildfire and how to reduce risk.
	2013
	Town of Manila
	Daggett County Emergency Management
	High
	Completed
	Wildfire
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PART I: COMMUNITY PROFILE
· [bookmark: _heading=h.p9r90ygkdag5]DUCHESNE COUNTY PROFILE
· [bookmark: _heading=h.m0dgw51pz7jm]LOCATION
Duchesne County is located in the northeastern part of Utah and the western portion of the Uinta Basin. The Uinta Mountains make up the northern border of the county. The Duchesne River flows southward from the Uinta Mountains in the northwestern corner of the county and then eastward through the central part of the county. It is bordered on the north by Summit County; on the northeast by Daggett County; on the east by Uintah County; on the south by Carbon County; on the southwest by Utah County; and on the west by Wasatch County. Total area of the county is 3,256 square miles, of which 15 square miles is water (U.S. Census QuickFacts, 2022). It is the 12th largest county by area in Utah.
· [bookmark: _heading=h.si8ff19sy71x]TOPOGRAPHY & VEGETATION
Duchesne County is in the semi-arid region of northeastern Utah. The county is positioned on the south side of the Uinta Mountains. The county’s terrain slopes to the south and the east on the southern side of the Uintas, which run east to west along the northern border of the county. The highest point in the range is King’s Peak at 13,528 feet, which is also the highest point in the state of Utah. Duchesne has an elevation of 5,518 feet, Myton has an elevation of 5,085 feet, and Roosevelt has an elevation of 5,095 feet. Of the two towns, Altamont has an elevation of 6,388 feet, and Tabiona has an elevation of 6,516 feet. The elevation range within the county is from 13,528 feet in the Uinta Mountains to 4,619 feet in Nine Mile Canyon in the southeastern part of the county near the shared borders with Uintah County and Carbon County (Duchesne County Topographic Map, 2023).
The Uinta Mountains are the highest mountain range in the contiguous United States with no modern glaciers. Lush mountain forests, as part of Ashley National Forest, cover the lower parts of the range while rock and permafrost dominate the upper elevations. The most common species of tree in the lowest elevations of the forested land in the county is pinyon pine and juniper. Douglas-fir, white fir, ponderosa pine, limber pine, and lodgepole pine can be found at mid-elevations. The highest elevation species are primarily Englemann spruce and Subalpine fir. Quaking aspen can be found at all elevations, and blue spruce is often found in the lower riparian areas. Many species of grasses, shrubs, and forbs can also be found throughout the county (Duchesne County General Plan, 2022). 
The Duchesne River flows southward from the Uinta Mountains in the northwestern corner of the county and then eastward through the central part of the county. Salt cedar (Tamarisk), Russian olive tree, cottonwood, and willow are common species found in the riparian areas of the county (Duchesne County General Plan, 2022). 
Nine Mile Canyon in the southeastern corner of the county is approximately 40 miles long and extends through both Duchesne and Carbon Counties. Nine Mile Canyon Road weaves through the canyon and was once the primary transportation corridor for the region during the late 1800s. Nine Mile Creek is the small stream that originally formed the canyon and is a minor tributary of the Green River. The stream empties into Desolation Canyon in the east. Several smaller canyons branch off the larger Nine Mile Canyon, and a few have roads traveling through them, as well (Flickr, 2010). 
· [bookmark: _heading=h.rdmoxccvyoh2]NATURAL RESOURCES
The mining of energy and minerals is an important part of life in the county. Duchesne County is the second largest producer of natural gas in the state of Utah as of January 2024 with a lifetime production of 1,303,955,911 MCF. The county produced 62,559,763 MCF of natural gas in 2023. It is also the largest producer of oil in Utah with a lifetime production of 598,278,350 barrels (Utah DNR, 2024). In addition to oil and gas, Duchesne County also currently mines rock and building stone, rip rap, calcite, silver, copper, uranium, and gold (Duchesne County General Plan, 2022). 
· [bookmark: _heading=h.4efqffrmsz21]CLIMATE
The climate in Duchesne County is primarily semi-arid, with occasional severe cold in the winter. The climate in the upper elevations of the Uinta Mountains is often colder with increased snowfall (Duchesne County General Plan, 2022).
In the summer, the average daily temperature in the city of Duchesne is 69.3°F, with the warmest month of each year typically being July (NOWData, 2024). In the winter, the average daily temperature is 24.1°F in Duchesne, and the coldest month is typically January (NOWData, 2024).
Average annual precipitation is approximately 8.72 inches in Duchesne (NOWData, 2024). Temperature in Myton is similar to the temperature in Duchesne, but Myton averages much less rainfall with 5.96 inches each year. The wettest month in Duchesne is September, and the driest month is February. The growing season is usually blank through blank. During this time the county receives approximately inches of precipitation, depending on location. The table below outlines monthly average maximum and minimum temperatures and average precipitation and snowfall at Duchesne.
[bookmark: _heading=h.qrsaacvaorsk]Table 1-1. Duchesne Monthly Climate Summary
	Duchesne, UT

	Average Maximum Temperature (°F)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	32.4
	40.4
	54.0
	63.2
	71.4
	83.1
	87.8
	84.4
	76.9
	62.0
	47.6
	33.3
	59.2

	Average Minimum Temperature (°F)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	9.9
	16.4
	26.5
	33.1
	41.4
	49.6
	56.6
	54.2
	45.8
	34.4
	22.9
	12.4
	32.7

	Average Total Precipitation (in.)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	0.45
	0.4
	0.62
	0.7
	0.86
	0.53
	0.7
	1.09
	1.13
	0.96
	0.46
	0.66
	8.72

	Average Total Snowfall (in.)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	6.1
	5.9
	3.7
	1.1
	0.2
	0.0
	0.0
	0.0
	0.0
	0.5
	2.5
	6.4
	26.4

	Source: NOWData, 2024; Western Regional Climate Center, 2016



· [bookmark: _heading=h.m318484h77x0]LAND OWNERSHIP, LAND USE, & FUTURE DEVELOPMENT
Duchesne County has about 2.1 million acres of land. Approximately 72% of this land is public land managed by the federal and state government or is tribal land. The BLM and U.S. Forest Service oversee much of the federal land, and the State School and Institutional Trust Lands Administration, State Office of Sovereign Lands and Forestry, Utah Division of Wildlife Resources, and Utah Division of State Parks oversee the state lands (Duchesne County General Plan, 2022). 
The figure below shows the land ownership statistics for Duchesne County, as taken from the Headwaters Economic Profile System:
[image: A screenshot of a spreadsheet

Description automatically generated]
[bookmark: _heading=h.dqc2s2siz8u6]Figure 1-1. Land Ownership in Duchesne County
According to the USDA Census of Agriculture, Duchesne County had 1,063 farms covering 1,057,413 acres in 2017 (USDA, 2022). 59,527 acres of this land is harvested cropland, and 96,513 acres is irrigated land. Many of the crops that are produced in the county are used to support and feed livestock. The most prominent branch of agriculture in Duchesne County is livestock grazing. The county has historically often had more livestock than people. In 2022, the county had approximately 56,000 head of cattle and calves, which is almost three times the number of people (USDA, 2022). Rangeland is especially important for livestock grazing. 
28.4% of the lands within Duchesne County are privately owned. Private lands are typically used for new development, which means that future residential, commercial, and industrial land use needs in the county must be met through the limited supply of privately owned land. Of the approximately 597,004 acres of private land in the county, 96.4% is undeveloped (Duchesne County General Plan, 2022). 
There is currently enough undeveloped private land to meet the demand of future population growth in Duchesne County. According to the Governors Office and Envision Utah, Utah develops at a rate of about 3.2 people per acre or 14%. Duchesne County, however, has a much slower overall growth rate of 5.3% and even declines in population some years. No land shortages are currently expected in Duchesne County in the coming decades.
· [bookmark: _heading=h.l2tn96adobv6]HISTORY
The first known group of humans to occupy the land that is now Duchesne County was the Fremont peoples (AD 1–1301) hundreds of years ago. Specifically, evidence of their presence exists throughout Nine Mile Canyon in the southeastern corner of the county in the form of thousands of petroglyphs and pictographs. There are also hundreds of pit-houses, rock shelters, and granaries. The Utes lived in the area in the 1500s through the 1800s and left many artifacts and petroglyphs, as well. 
In 1776, Fathers Dominguez and Escalante traveled through the Uinta Basin in search of a land route to Monterey, California, mapping large parts of the region that had never been mapped or documented before. Fur trappers and traders moved through the basin in search of pelts in the 1820s and 1830s. 
In 1861, Brigham Young sent a small party to the Uinta Basin to explore new areas for settlement. However, they determined that the basin was “one vast contiguity of waste and measurably valueless” (Duchesne County General Plan, 2022) and decided not to settle there. Also in 1861, President Abraham Lincoln created the Uintah and Ouray Indian Reservation in what is now much of Duchesne County for the relocation of Indians living throughout Utah and Colorado at the time. 
The United States federal government constructed Fort Duchesne in 1886 to create a military presence in the area. Several years later, the government divided the Indian reservations into individual allotments for the Indians living there and sold the rest of the land in parcels to homesteaders for $1.25 per acre. Duchesne County officially became a county in 1915, and its borders were revised once in 1917.
· [bookmark: _heading=h.qvbw4ewudnbd]POPULATION & DEMOGRAPHICS
In 2022, Duchesne County had a population of 20,142 (U.S. Census QuickFacts, 2022). This is an increase of 2.7% from the population taken during the 2020 Census, which was 19,596. Since 1915 when Duchesne County was designated as a county, the population has fluctuated up and down multiple times from decennial census to decennial census. The most dramatic changes occurred in 1960 with a -11.7% population decline, 1980 with a 72.1% increase, and 2010 with a 29.5% increase (U.S. Census, 1960, 1980, 2010). 
The population trends for Duchesne County and the five largest cities/towns in the county are shown in the table below.
[bookmark: _heading=h.q6obba2k4til]Table 1-2. Duchesne County Population Trends
	County Location
	2010
	2020
	Percent Change 2010–2020

	Entire County
	18,607
	19,596
	5.3%

	Roosevelt
	6,046
	6,747
	11.6%

	Duchesne
	1,690
	1,588
	-6%

	Myton
	569
	561
	-1.4%

	Altamont
	225
	239
	6.2%

	Tabiona
	171
	143
	-16.4%

	Source: U.S. Census Bureau, 2010, 2020



Between 2010 and 2020, the county as a whole increased in population by 5.3%, although there were periods of growth within that time. The city of Roosevelt and town of Altamont increased in population, as well. However, the cities of Duchesne and Myton and town of Tabiona all declined in population. 
Of the total population in the county, 49.1% are female (U.S. Census QuickFacts, 2022). 32% of the total population are under 18 years of age, and 13.2% are 65 years and older. The median age in 2022 was 33.1 years. 3.2% of residents were foreign born. The population is mainly homogenous with 90.6% of county residents listed as white alone. The county’s racial and ethnic distribution is listed in the table below. Only the six most common ethnicities in the county are included, and some members of the population may identify as more than one race.
[bookmark: _heading=h.f0dx3u1z3n9o]Table 1-3. Duchesne County Racial and Ethnic Distribution
	Race
	Percent of Population

	White
	90.6%

	Black or African American
	0.6%

	American Indian and Alaska Native
	4.9%

	Asian
	0.6%

	Native Hawaiian and Other Pacific Islander
	0.4%

	Hispanic or Latino
	8.8%

	Source: U.S. Census Bureau, 2020; American Community Survey, 2022


· [bookmark: _heading=h.i1ugvteov7]HOUSING
In 2018–2022, there were 6,461 households in Duchesne County. The average household size was 3.01 people. 87.2% of residents who are one year or older are living in the same house now that they were a year ago (U.S. Census QuickFacts, 2022).
In July 2022, Duchesne County had a total of 9,002 housing units, 25.4% of which were vacant (U.S. Census QuickFacts, 2022). An estimated 30.4% of occupied housing units were built since the year 2000. Of the total occupied housing units, 78% were single-unit structures, 8.9% were multi-unit structures, and 13% were mobile homes or another type of unit (American Community Survey, 2022). The median value of owner-occupied housing units in the county from 2018 to 2022 was $228,600. Duchesne County has a homeownership rate of 77.3%, which is higher than the national average of 64.6% (Data USA, 2024). Median gross rent was $894 from 2018 to 2022 (U.S. Census QuickFacts, 2022). An estimated 0.9% of households did not have telephone service, and 4.7% had no vehicles available (American Community Survey, 2022).
· [bookmark: _heading=h.ld8z0bwgsbjm]ECONOMY
An estimated 59.9% of the population 16 years or older in Duchesne County is in the civilian labor force (8,365). An estimated 73.7% of the people employed in 2022 were private wage and salary workers; 17.7% were federal, state, or local government; and 8% were self-employed (American Community Survey, 2022). The Mining, Quarrying, & Oil & Gas Extraction (975 people); Construction (809 people); and Educational Services (804 people) industries currently hold the highest number of employees of any other industry in the county (Data USA, 2024). The most common job groups, regardless of industry, are Management (957 people); Construction & Extraction (875 people); and Office & Administrative Support (811 people).
The adjusted unemployment rate is 3.3% for Duchesne County as of February 2024 compared to the state of Utah unemployment rate of 2.8% and the United States unemployment rate of 3.9% for the same period (Utah Department of Workforce Services, 2024).
The median household income in 2022 in Duchesne County was $70,821. An estimated 79.3% of households received earnings, and 17.4% received retirement income. 27.4% of households received Social Security (American Community Survey, 2022). In 2022, 350 people in the county received Supplemental Security Income (SSI), including 45 people who were 65 years or older (SSA, 2022). These income sources are not mutually exclusive; that is, some households received income from more than one source. The poverty rate in the county is 13.8% (U.S. Census QuickFacts, 2022).
· [bookmark: _heading=h.sjzrubsz3ir2]EDUCATION
The total school enrollment from kindergarten to 12th grade in Duchesne County was 4,639 students in 2022 (American Community Survey, 2022). Nursery school and preschool enrollment was 525. Duchesne County School District is the only public school district in the county, with 13 in-person schools and one online school (Duchesne County School District, 2024). The district also offers adult education in Roosevelt and Duchesne where adults can earn a high school diploma. There are no charter or private schools in Duchesne County.
College or graduate school enrollment for residents in the county was 492 in 2022 (American Community Survey, 2022). There are two colleges with locations in Duchesne County: Uintah Basin Technical College and Utah State University Uintah Basin. Uintah Basin Technical College enrolled 4,566 total students during 2022, which includes secondary (high school) and adult students (these students may reside in Duchesne County, Uintah County, or another county). The college offers 42 certificate programs and has two campuses in Roosevelt and Vernal (UBTech, 2024). Utah State University has a campus in the Uintah Basin region with two locations in Roosevelt and Vernal. As of January 2023, USU Uintah Basin enrolled over 700 higher education students in a number of associate programs, bachelor’s programs, master’s programs, certificate programs, and professional licensures (USU Uintah Basin, 2024). Additionally, USU has two extension locations in Duchesne and Roosevelt where it offers research-based community education, resources, and programs in several topics (e.g., agriculture, business, food, health, home, finance, and 4-H and youth) to the community (USU Extension, 2024).
· [bookmark: _heading=h.ckg25ki2mu25]BRIDGES
The following table provides a list of all 45 Duchesne County bridge locations, lengths, years constructed, and daily traffic counts, taken from the National Bridge Inventory.
[bookmark: _heading=h.fzvle4js3e7z]Table 1-4. Duchesne County Bridges
	Location
	Length (ft)
	Year Built
	Average Daily Traffic Count

	0.5 mi. SE of Hanna
	18.9
	1965
	13

	1.5 mi. SE of Hanna
	18.9
	1965
	340

	3 mi. NW of Tabiona
	12.8
	1978
	69

	West of Tabiona
	18.9
	1968
	139

	1 mi. SE of Tabiona
	15.2
	1942
	63

	3 mi. W of Altonah
	7.2
	1999
	120

	4.5 mi. N of Mountain Home
	21.9
	1955
	195

	3.5 mi. NE of Mountain Home
	18.6
	1985
	202

	1 mi. N of Bridgeland
	7.4
	1993
	915

	3 mi. SW of Altonah
	7.8
	1999
	63

	2.5 mi. W of Altonah
	18.6
	1992
	120

	1.5 mi. NW of Altonah
	7.6
	1989
	66

	2 mi. NW of Altamont
	8.1
	1995
	32

	2050 N 15000 W Upalco
	14.6
	2002
	189

	3.5 mi. NW of Upalco
	13.7
	1999
	189

	2 mi. NW of Neola
	7.5
	1945
	66

	3 mi. SW of Fruitland 
	23.5
	1999
	63

	24 mi. W of Duchesne 
	8.7
	1981
	340

	24.6 mi. W of Duchesne
	12.9
	1981
	340

	16 mi. W of Duchesne
	24.7
	2002
	63

	15 mi. W of Duchesne
	22.4
	2002
	126

	14 mi. W of Duchesne
	32.9
	2002
	126

	13 mi. W of Duchesne
	22.3
	2002
	126

	10.5 mi. W of Duchesne
	25.9
	1998
	100

	9.5 mi. W of Duchesne
	25.9
	1998
	63

	9 mi. W of Duchesne
	25.9
	1998
	340

	8 mi. W of Duchesne
	40.8
	1972
	100

	S side of Duchesne
	18.3
	2008
	310

	E end of Main St
	38.7
	1985
	14000

	5 mi. N of Duchesne
	24.7
	1966
	132

	7 mi. N of Bridgeland
	72.1
	2008
	915

	4 mi. NW of Myton
	33.2
	2007
	14000

	In Bridgeland
	37.6
	2006
	915

	Red Creek Canyon 1 mi S of SR-40
	7.7
	1977
	340

	1 mi. NW of Altamont
	7.2
	1986
	38

	In Hanna
	14.6
	1952
	25

	12 mi. W of Duchesne
	23.1
	2008
	30

	1500 N 14300 W
	15.4
	2010
	63

	38250 W over Duchesne River
	22.1
	2017
	50

	Over Duchesne River
	37.8
	2017
	100

	300 N over Cottonwood Creek
	7.4
	2016
	1000

	1.5 mi. SE of Bridgeland
	10.9
	1985
	14000

	18 mi. W of Duchesne
	16.8
	2016
	32

	7 mi. SW of Talmage
	18.5
	1952
	45

	Source: National Bridge Inventory, 2024



· [bookmark: _heading=h.bylzwdbaa7es]COUNTY FACILITIES/CRITICAL INFRASTRUCTURE
The following table lists important facilities in Duchesne County: 
[bookmark: _heading=h.mx30k3lcvwm4]Table 1-5. Duchesne County Critical Facilities/Infrastructure
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· [bookmark: _heading=h.n702rax7roxz]CULTURAL & HISTORICAL SITES
Sites in Duchesne County listed on the National Register of Historic Places can be found in the table below.
[bookmark: _heading=h.3s62vs38gwl]Table 1-6. Historic Places in Duchesne County
	Site
	Address
	Nearest City/Location

	Indian Canyon Ranger Station
	UT 33, Duchesne Ranger District
	Duchesne

	Simmons Ranch
	8 mi. S of US 40
	Fruitland

	Myton Presbyterian Church
	225 E 100 S
	Myton

	Nine Mile Canyon (site 42Dc0331)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc0530)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc0645)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc1302)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc1618)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc1619)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc1620)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc306)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc638)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc682)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc683)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc684)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc685)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc686)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc687)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc688)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc696)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc700)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc702)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc703)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc704)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc705)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc708)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc709)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc710)
	Address Restricted
	Price

	Nine Mile Canyon (site 42Dc712)
	Address Restricted
	Price

	Centennial House
	Address Restricted
	Price

	Fool’s Pinnacle
	Address Restricted
	Price

	Karen’s Cist
	Address Restricted
	Price

	Maxies Pad
	Address Restricted
	Price

	Nordell’s Fort
	Address Restricted
	Price

	Redman Village
	Address Restricted
	Price

	Sunstone Village
	Address Restricted
	Price

	Taylor’s City
	Address Restricted
	Price

	Stockmore Ranger Station
	UT 30, Duchesne Ranger District
	Tabiona

	Source: National Register of Historic Places, 2024











PART II: RISK ASSESSMENT
· [bookmark: _heading=h.o9phyz5wzb3n]HAZARD RISK SUMMARY
Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and property damage resulting from natural hazards. It allows emergency management personnel to establish early response priorities by identifying potential hazards and vulnerable assets. The process focuses on the following elements:
· Hazard identification—Use all available information to determine what types of disasters may affect a jurisdiction, how often they can occur, and their potential severity.
· Vulnerability identification—Determine the impact of natural hazard events on the people, property, environment, economy, and lands of the region.
· Cost evaluation—Estimate the cost of potential damage or cost that can be avoided by mitigation.
The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in the planning area and meets requirements of the DMA (44 CFR, Section 201.6(c)(2)).
· [bookmark: _heading=h.61t5e0nhja0h]IDENTIFIED HAZARDS
There are countless hazards that pose a threat to human life, health, and well-being, and no attempt is made here to compile an exhaustive list. Those that are addressed in disaster planning are generally categorized as “natural” or “technological” (sometimes “manmade”). The FEMA website contains a thorough discussion and list of hazards in the section entitled “National Risk Index for Natural Hazards” (FEMA, 2022). Some hazards are a threat to all geographic areas while others (e.g., flooding) are more limited in their extent. Studies were conducted to determine which hazards are of concern in Duchesne County. 
Duchesne County hazards were identified and their frequency of occurrence evaluated using a number of resources, including:
· 2019 Uintah Basin Region 5 Hazard Mitigation Plan
· 2022 Duchesne County General Plan & Resource Management Plan
· 2017 Duchesne County Transportation Master Plan
· Hazard planning documents developed by state, federal, and private agencies
· NOAA weather data from the past 74 years
· Data from the United States Geological Survey (USGS) and the Utah State Geological Survey (UGS)
Hazards that have been identified as significant in this county and that will be considered in this plan are listed below:
Natural Hazards
· Severe Summer Weather
· Extreme Heat
· Lightning
· Hail
· Tornado
· Straight-line Wind
· Severe Winter Weather
· Extreme Cold
· Winter Storm
· Avalanche
· Wildfire
· Flood
· River or Stream Flood
· Flash Flood
· Dam Failure
· Drought
Geological Hazards
· Earthquake
· Landslide
· Problem Soils
· Expansive Soils
· Land Subsidence
Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact Duchesne County or the cities of Duchesne, Myton, and Roosevelt or the towns of Altamont and Tabiona due to geographic location:
· Hurricane
· Sea Level Rise
· Storm Surge
· Tsunami
· Volcanic Eruption
· [bookmark: _heading=h.k25xxurw8hp7]HAZARD PROFILE
The risk assessments in the following chapters describe the risks associated with each identified hazard of concern. The following sections were used to describe each hazard and communicate each respective level of risk:
· Hazard Description—Each hazard profile contains a description of the general definition and causes of the hazard. It may also include background information for understanding the context of the hazard within Duchesne County. 
· Location—The location or region in Duchesne County where each hazard may occur is described.
· Extent—The strength or magnitude of each hazard is defined, usually through a form of measurement, such as a formula, scale, chart, or graph. 
· Historical Frequency & Probability of Future Occurrence—This section identifies past hazard events of note that have occurred in Duchesne County. It also includes the likelihood of each hazard occurring again if available.
· Impacts & Loss Estimates—The potential impacts of each hazard on the county are discussed. This section also outlines the potential economic/monetary loss from a hazard event, in addition to loss of property, structures, facilities, systems, livestock, and life. An assessment of affected vulnerable populations and changes in development is included.
· Climate Change Implications—The effects of climate change on the probability of future events and severity of impacts for each hazard are assessed.
· FEMA NRI Score—The hazard-specific FEMA National Risk Index scores for each natural hazard are included.
· Related Hazards—The hazard profiles that fall under a greater hazard category can be found within this section.
· [bookmark: _heading=h.5m6cxe7i1gbf]RISK ASSESSMENT METHODOLOGY
Each hazard included in this plan was assessed and ranked based on a pre-defined hazard risk methodology consistent with FEMA’s mitigation plan requirements. Information from the hazard profiles and input from subject matter experts were used to inform the hazard risk assessment process. The following is a description of the key factors.
· [bookmark: _heading=h.5gde4b5j4fj]Probability/Likelihood of Occurrence
The probability of occurrence of a hazard is indicated by a probability factor based on the likelihood of annual occurrence:
· High—Significant hazard event is likely to occur annually (Probability Factor = 3)
· Medium—Significant hazard event is likely to occur within 25 years (Probability Factor = 2)
· Low—Significant hazard event is likely to occur within 100 years (Probability Factor = 1)
· Unlikely—There is little to no probability of significant occurrence, or the recurrence interval is greater than every 100 years (Probability Factor = 0)
The assessment of hazard frequency is generally based on past hazard events in the area.
· [bookmark: _heading=h.meofjiktaz2]Extent
Extent was assessed in two categories: extent/intensity and catastrophic potential of the hazard. Numerical impact factors were assigned as follows:
Extent/Intensity—Extent is defined as the range of anticipated intensities of the identified hazards. Extent is most commonly expressed using various scientific scales, such as the Enhanced Fujita scale.
· High—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a high-intensity incident (Extent Factor = 3)		
· Medium—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a medium-intensity incident (Extent Factor = 2)	
· Low—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a low-intensity incident (Extent Factor = 1)		
· Unlikely—Historical and/or probabilistic models/studies for this hazard indicate the possibility of little to no intensity (Extent Factor = 0)	
Catastrophic—The potential that an occurrence of this hazard could be catastrophic.
· High—High potential that this hazard could be catastrophic (Extent Factor = 3)
· Medium—Medium potential that this hazard could be catastrophic (Extent Factor = 2)
· Low—Low potential that this hazard could be catastrophic (Extent Factor = 1)	
· Unlikely—Virtually no potential that this hazard could be catastrophic (Extent Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Extent/Intensity and its potential to be Catastrophic.
· [bookmark: _heading=h.vnm9cztn109t]Vulnerability
Vulnerabilities were assessed in three categories: population exposure, property exposure, and exposure based on changes in development. Numerical impact factors were assigned as follows:
People—Values were assigned based on the percentage of the total population exposed to the hazard event.
· High—30% or more of the population is exposed to this hazard (Vulnerability Factor = 3)	
· Medium—15% to 29% of the population is exposed to this hazard (Vulnerability Factor = 2)
· Low—14% or less of the population is exposed to this hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the population is exposed to this hazard (Vulnerability Factor = 0)
Property Exposed—Values were assigned based on the percentage of the total property value exposed to the hazard event.			
· High—25% or more of the total assessed property value is exposed to the hazard (Vulnerability Factor = 3)	
· Medium—10% to 24% of the total assessed property value is exposed to the hazard (Vulnerability Factor = 2)		
· Low—9% or less of the total assessed property value is exposed to the hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the total assessed property value is exposed to the hazard (Vulnerability Factor = 0)
Changes in Development—Changes in development since the previous plan was approved have increased or decreased the community’s vulnerability/exposure to this hazard.
· High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)
· Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)
· Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)
· No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for People, and a weighting factor of 1 was assigned for Property Exposed and Changes in Development.
· [bookmark: _heading=h.et4e9kgh2180]Impact
Hazard impacts were assessed in eight categories: population and life/safety, underserved/equity, property damages, economic, environmental, essential operations, future development, and climate change. Numerical impact factors were assigned as follows:
Population and Life/Safety—Values were assigned based on (1) best available historical and probabilistic data for individuals who are vulnerable to the hazard event and (2) the likelihood to experience adverse impacts in the event of its occurrence.
· High—Populations exposed to this hazard are likely to experience significant adverse impacts (Impact Factor = 3)			
· Medium—Populations exposed to this hazard are likely to experience some adverse impacts (Impact Factor = 2)			
· Low—Populations exposed to this hazard are likely to experience minimal adverse impacts (Impact Factor = 1)			
· No Impact—Populations exposed to this hazard are not likely to experience significant adverse impacts (Impact Factor = 0)	
Underserved/Equity—Values were (1) assigned based on best available data for underserved populations vulnerable to the hazard event and (2) are likely to experience adverse/disproportionate impacts from the hazard incident resulting in greater disparity in equity.
· High—Underserved populations exposed to this hazard are likely to experience significant adverse/disproportionate impacts (Impact Factor = 3)
· Medium—Underserved populations exposed to this hazard are likely to experience some adverse/disproportionate impacts (Impact Factor = 2)
· Low—Underserved populations exposed to this hazard are likely to experience minimal adverse/disproportionate impacts (Impact Factor = 1)
· No Impact—Underserved populations exposed to this hazard are not likely to experience significant adverse/disproportionate impacts (Impact Factor = 0)
Property Damages—Values were assigned based on the expected total property damages incurred from a hazard incident. It is important to note that values represent estimates of the loss from a major incident based on historical data or probabilistic models/studies.
· High—More than $5,000,000 in property damages is expected from a single major hazard event, or damages are expected to occur to 15% or more of the property value within the jurisdiction (Impact Factor = 3)
· Medium—More than $500,000 but less than $5,000,000 in property damages is expected from a single major hazard event, or expected damages are expected to more than 5%, but less than 15% of the property value within the jurisdiction (Impact Factor = 2)
· Low—Less than $500,000 in property damages is expected from a single major hazard event, or less than 5% of the property value within the jurisdiction (Impact Factor = 1)
· No Impact—Little to no property damage is expected from a single major hazard event (Impact Factor = 0)
Economic—An estimation of the impact, expressed in terms of dollars, on the local economy is based on a loss of business revenue, crops, worker wages, and local tax revenues or on the impact on the local gross domestic product (GDP). 
· High—Total economic impact is likely to be greater than $10,000,000 (Impact Factor = 3)
· Medium—Total economic impact is likely to be greater than $100,000 but less than or equal to $10,000,000 (Impact Factor = 2)
· Low—Total economic impact is not likely to be greater than $100,000 (Impact Factor = 1)
· No Impact—Virtually no significant economic impact (Impact Factor = 0)
Environmental Factor—Environmental impact from a major hazard event requiring outside resources and support; and/or repair, clean-up, restoration, and/or preservation work.
· High—Environmental impact from a single major hazard event is likely to be significant, requiring extensive outside resources and support; and/or repair, clean-up, restoration, and/or preservation work (Impact Factor = 3)
· Medium—Environmental impact from a single major hazard event is likely to be localized, requiring some outside resources and support; and/or repair, clean-up, restoration, or preservation work (Impact Factor = 2)
· Low—Environmental impact from a single major hazard event is likely to be minimal, requiring little to no outside resources and support, and/or minimal repair, clean-up, restoration, or preservation work (Impact Factor = 1) 
· No Impact—No environmental impacts from a single major hazard event is likely (Impact Factor = 0)  
Essential Operations Factor—Impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event.			
· High—Significant impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 3)
· Medium—Some impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 2)
· Low—Minimal impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 1) 
· No Impact—No impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 0)   
Future Development—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard.
· High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)
· Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)	
· Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)
· No Impact—Future development trends will not increase the impact/consequence of this hazard and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)
Climate Change—The potential that climate change will increase the risk of this hazard (e.g., type, location, and range of anticipated intensities of the identified hazard and impacts).
· High—Climate change trends will significantly increase the risk of this hazard and its impacts (Impact Factor = 3)
· Medium—Climate change trends will increase the risk of this hazard and its impacts, but not significantly (Impact Factor = 2)	
· Low—Climate change trends will minimally increase the risk of this hazard and its impacts (Impact Factor = 1)
· No Impact—Climate change trends will not increase the risk of this hazard and its impacts (Impact Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Population and Life Safety and Underserved/Equity, and a weighting factor of 2 was assigned for Property Damages. In addition, a weighting factor of 1 was assigned for Economic, Environmental, Essential Operations, Future Development, and Climate Change.
· [bookmark: _heading=h.z1g0givqcka5]FEMA NRI RISK SCORES
The National Risk Index (NRI) is a dataset and online tool to help illustrate the United States communities most at risk for 18 natural hazards: avalanche, coastal flooding, cold wave, drought, earthquake, hail, heat wave, hurricane, ice storm, landslide, lightning, riverine flooding, strong wind, tornado, tsunami, volcanic activity, wildfire, and winter weather. Because not all hazards are applicable to Duchesne County, only those hazards with a defined risk to the county are included.
The National Risk Index leverages available source data for Expected Annual Loss due to these 18 hazard types, and Social Vulnerability and Community Resilience to develop a baseline relative risk measurement for each United States county and census tract (National Risk Index, 2024d). These measurements are calculated using average past conditions, but they cannot be used to predict future outcomes for a community. The National Risk Index is intended to fill gaps in available data and analyses to better inform federal, state, local, tribal, and territorial decision makers as they develop risk reduction strategies.
· [bookmark: _heading=h.1bck13cfobro]Social Vulnerability
Social Vulnerability measures the susceptibility of social groups to the adverse impacts of natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
[bookmark: _heading=h.pfpmhic97tcu]Table 2-1. Social Vulnerability for Duchesne County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Social Vulnerability Score
	Rating

	940300
	City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County
	76.5
	Relatively High

	940600
	City of Myton, Town of Altamont, and Unincorporated Duchesne County
	62.1
	Relatively High

	940502
	City of Roosevelt and Unincorporated Duchesne County
	56.7
	Relatively Moderate

	940501
	City of Roosevelt 
	93.7
	Very High

	Social Vulnerability is measured using the Social Vulnerability Index (SoVI) published by the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.9udlcfivs0j]Community Resilience
Community Resilience measures a community’s ability to prepare for anticipated natural hazards, adapt to changing conditions, and withstand and recover rapidly from disruptions.
[bookmark: _heading=h.g49mfz79g2lr]Table 2-2. Community Resilience for Duchesne County, UT |FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Community Resilience Score
	Rating

	940300
	City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County
	31.4
	Relatively Low

	940600
	City of Myton, Town of Altamont, and Unincorporated Duchesne County
	31.4
	Relatively Low

	940502
	City of Roosevelt and Unincorporated Duchesne County
	31.4
	Relatively Low

	940501
	City of Roosevelt 
	31.4
	Relatively Low

	Community Resilience is measured using the Baseline Resilience Indicators for Communities (HVRI BRIC) published by the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI). Source: National Risk Index, 2024b; 2024e



· [bookmark: _heading=h.ynpviidrj1wi]Expected Annual Loss
The table below shows the overall Expected Annual Loss score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under Impacts & Loss Estimates.
[bookmark: _heading=h.8l4b6b6d2r66]Table 2-3. Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Expected Annual Loss Score
	Rating

	940300
	City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County
	81.75
	Relatively Moderate

	940600
	City of Myton, Town of Altamont, and Unincorporated Duchesne County
	75.25
	Relatively Moderate

	940502
	City of Roosevelt and Unincorporated Duchesne County
	11.64
	Very Low

	940501
	City of Roosevelt 
	3.24
	Very Low

	Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure × Annualized Frequency × Historic Loss Ratio). Source: National Risk Index, 2024d; 2024e



· [bookmark: _heading=h.10btx1l0fovs]Overall NRI Score
The table below shows the overall FEMA National Risk Index Score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under FEMA NRI Score.
[bookmark: _heading=h.bvtm72dqem7e]Table 2-4. Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	FEMA National Risk Index Score
	Rating

	940300
	City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County
	85.93
	Relatively High

	940600
	City of Myton, Town of Altamont, and Unincorporated Duchesne County
	77.57
	Relatively Moderate

	940502
	City of Roosevelt and Unincorporated Duchesne County
	13.95
	Very Low

	940501
	City of Roosevelt 
	8.09
	Very Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024c; 2024e



· [bookmark: _heading=h.yr81w6jtc3px]OVERALL RISK SCORES
The following table represents the new overall risk scores for Duchesne County based on the described methodology. Following a data-driven quantitative assessment, the planning team utilized subject matter knowledge and expertise and further refined the scores.
Double click the Microsoft Excel icon below to access the full assessment and tool (this is only accessible when utilizing the Microsoft Word version of the plan).
· [bookmark: _heading=h.5vvvm6j9bzpb]Duchesne County
[image: A screenshot of a computer
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	Probability Factor
	Sum of Weighted Extent Factors
	Sum of Weighted Vulnerability Factors
	Sum of Weighted Impact Factors
	Consequence Score
	Total Risk Score

	1
	Low (L)
	0–6
	Low (L)
	0–6
	Low (L)
	0–12
	Low (L)
	0–25
	Low (L)
	0–24
	Low (L)

	2
	Medium (M)
	7–12
	Medium (M)
	7–12
	Medium (M)
	13–26
	Medium (M)
	26–50
	Medium (M)
	25–49
	Medium (M)

	3
	High (H)
	13–18
	High (H)
	13–18
	High (H)
	27–39
	High (H)
	51–75
	High (H)
	50–100
	High (H)

	*The Legend—specifically the assignment of low, medium, and high—provides an additional means to qualitatively assess the probability factor, sum of weighted factors, and the total risk scores for each hazard. 
The Consequence Score represents the sum of the Extent, Vulnerability, and Impact Factors. 
The Total Risk Score is a measure of Probability and Consequence.



· [bookmark: _heading=h.qzwsvrwatx2x]SEVERE SUMMER WEATHER
· [bookmark: _heading=h.lrjuzcxmj8mk]HAZARD DESCRIPTION
Severe summer weather includes those hazards that are typically found during the spring, summer, and early fall season of the year in Duchesne County. Severe summer weather can and does affect the entire county, and all critical facilities are susceptible to severe weather. Included in this category are extreme heat, lightning, hail, tornado, and straight-line wind. Each hazard is examined independently; however, it is recognized that these hazards typically occur together.
· [bookmark: _heading=h.r8t0amfr2mej]RELATED HAZARDS
· [bookmark: _heading=h.9ozn0gt2ynpn]Extreme Heat
· Hazard Description
	Potential Probability
	
	 
Medium


	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, Western Regional Climate Center, NCEI, EWG, Neighborhoods at Risk, National Risk Index, Headwaters Economics, U.S. Census, Climate and Economic Justice Screening Tool, Resilience Analysis and Planning Tool, HHS, UCAR



The term “extreme heat,” sometimes called “heat wave,” is to some extent a relative one describing a period when weather conditions include temperatures and humidity significantly higher than those usual for a particular geographic area.
· Location
Due to the dry, semi-arid climate of Duchesne County in desert Utah, the entire county may be affected by extreme heat, including the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
· Extent
The National Weather Service (NWS) issues alerts to the public based on its Heat Index (HI), which takes both temperature and humidity into account. The NWS will initiate alert procedures when the HI is expected to exceed 105°–110°F (depending on local climate) for at least two consecutive days (NWS, 2024).
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[bookmark: _heading=h.c9g633sizr6r]Figure 3-1. NOAA National Weather Service Heat Index (NWS, 2024)
· Historical Frequency & Probability of Future Occurrence
According to NWS available data, the record high temperature in the city of Duchesne, Utah is 101°F in August 1970 and July 2002 (NOWData, 2024). The record high temperature in the city of Myton is 104°F in July 1990. July is historically the hottest month of the year in Duchesne County, with an average temperature of 70.2°F in Duchesne and 72.5°F in Myton (NOWData, 2024). The average high in Duchesne in July is 87.2°F and 90.2°F in Myton. Both Duchesne and Myton have had zero instances of extreme heat of 105°F or higher since 1900. 
According to Neighborhoods at Risk, Duchesne County is expected to experience 4 more days that reach above 95°F by 2049. As annual temperatures continue to increase, more extreme heat events are likely to occur. In fact, Duchesne County is expected to experience an increase in average annual temperature of 3°F by 2049. Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by extreme heat, as presented in the table below.
[bookmark: _heading=h.op76glufsfqx]Table 3-1. Impacts of Extreme Heat by Jurisdiction
	Jurisdiction
	Impacted by Heat Events (95–104°F) Within Last 25 Years
	Impacted by Extreme Heat Events (105+°F) Within Last 25 Years
	Potential Impacts of Extreme Heat

	Duchesne County
	Yes
	Yes
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Duchesne
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Myton
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Roosevelt
	Yes
	Yes
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Altamont
	Yes
	Yes
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Tabiona
	Yes
	Yes
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)



The primary impact of extreme heat is on human health, with disorders such as sunstroke, heat exhaustion, and heat cramps. There are also undoubtedly indirect and chronic health effects from extreme heat, the magnitude of which are difficult or impossible to estimate. Environmental effects can include loss of wildlife and vegetation and increased probability of wildfires.
Power outages may occur during times of extreme heat. Large electrical panels and motors used in water production may also be negatively affected by extreme heat. Economic impacts result from such factors as increased energy prices and loss of business as people avoid leaving their homes to escape the heat. Agricultural losses can also occur. During the years 1995–2022, the EWG reported $12,417 in crop insurance indemnities due to heat in Duchesne County (EWG, 2022). The magnitude of these and other, more indirect impacts is, again, difficult to assess, but for severe heat waves, the economic impact has been estimated to be significant.
[bookmark: _heading=h.lr8za5uciwaw]Table 3-2. Heat Wave: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.1 events per year
	0.0
	$27,006
	$264
	$147
	$27,417
	74.5
	Relatively Moderate

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.3 events per year
	0.0
	$52,404
	$363
	$900
	$53,667
	86.7
	Relatively High

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0.3 events per year
	0.0
	$41,644
	$187
	$48
	$41,879
	82.7
	Relatively High

	Census Tract 940501: City of Roosevelt

	0.3 events per year
	0.0
	$21,404
	$124
	$2
	$21,530
	69.8
	Relatively Moderate

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People particularly susceptible to extreme heat are the elderly, small children, and persons with chronic illnesses.
[bookmark: _heading=h.5z7wlv8j9nkm]Table 3-3. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to effectively stay cool during extreme heat events.
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[bookmark: _heading=h.8kijza9f01e9]Figure 3-2. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.ozg4e7fpmdci]Table 3-4. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	[bookmark: _heading=h.ggdefmpkdjgp]CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Extreme heat places high demands on electrical power supplies that can lead to blackouts or brownouts. The following table lists types of critical facilities that could be negatively affected by power outages during extreme heat, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.bkyuibanw8ou]Table 3-5. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development. 
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme temperatures. Places prone to high heat are expected to become even drier and hotter over the following century (UCAR, 2024). Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, and more intense urban heat island effects), compounding already existing stressors. According to Neighborhoods at Risk, extremely hot days are the leading cause of weather-related fatalities in the U.S. and contribute to economic stress as the need for and cost of air conditioning rises.
Effects of Climate Change on Probability of Future Events 
[bookmark: _heading=h.3h1d1yjqufgz]Table 3-6. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent extreme heat events.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.mlibq1tumm44]Table 3-7. Heat Wave: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	78.4
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	87.3
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	82.9
	Relatively High
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	77.1
	Relatively Moderate
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.tv8vkaj5hl5f]Lightning
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Storms that produce lightning may last hours to days

	Analysis Used
	NOAA, NWS, Vaisala, NCEI, NFPA, NIFC, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



Lightning is defined by the NWS as “a visible electrical discharge produced by a thunderstorm. The discharge may occur within or between clouds, between the cloud and air, between a cloud and the ground, or between the ground and a cloud.” A lightning discharge may be over five miles in length, generate temperatures upwards of 50,000°F, and carry 50,000 volts of electrical potential. Lightning is most often associated with thunderstorm clouds, but lightning can strike as far as five to 10 miles from a storm. Thunder is caused by the rapid expansion of air heated by a lightning strike. Cloud-to-ground lightning strikes occur with much less frequency in the northwestern U.S. than in other parts of the country.
· Location
This hazard can affect the entire county and the state of Utah, but the risk to the county is relatively low. The jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may experience lightning, as well.
· Extent
A lightning flash is created by a transfer of significant charge between two charged objects. Lightning discharges can occur inter-cloud, cloud-to-cloud, cloud-to-air, and cloud-to-ground. Cloud-to-ground (CG) lightning has the greatest risk to society. A CG stroke can kill, destroy equipment, start fires, and disturb power delivery systems. 
Lightning is commonly measured using the Lightning Activity Level (LAL), which is a scale that describes the frequency of lightning strikes in a specific area (NWS, 2024).
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[bookmark: _heading=h.vboqnbay1nft]Figure 3-3. NWS Lightning Activity Level
· Historical Frequency & Probability of Future Occurrence
Lightning is common in Utah, with an average of 1,040,446 lightning strikes per year in the state from 2015 to 2019 (Vaisala, 2020). However, this average is much less compared to other states, such as those in the Midwest and Southeast. For example, Florida received an average of 13,989,300 strikes per year within the same time period.
The Storm Events Database records three significant lightning events in Duchesne County, as seen in the table below. 
[bookmark: _heading=h.ehfkbheo0moc]Table 3-8. Significant Lightning Events in Duchesne County, UT
	Location Within County
	Date
	Fatalities/
Injuries
	Property Damage
	Description

	Myton
	06/09/2000
	0
	$200,000
	Lightning damaged treatment unit, destroying 400-gallon oil tanks

	Mountain Home
	08/02/2005
	1
	N/A
	Lightning struck and killed a 15-year-old boy camping in an Adirondack-style shelter

	Altamont
	07/15/2013
	0
	$80,000
	Lightning struck oil storage tanks, starting a fire and causing an explosion

	Source: Storm Events Database, 2024



Significant lightning strikes causing significant damage and/or injuries or fatalities are likely to occur again within the next 10 years and could occur anywhere in the county or in the cities of Duchesne, Myton, and Roosevelt or the towns of Altamont and Tabiona. Damage-causing lightning is more likely in Roosevelt than in other parts of the county due to Roosevelt’s higher population. Lightning events typically coincide with thunderstorms, which bring precipitation. However, unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an increase in thunderstorms—and therefore lightning events—is not currently likely (NCEI, 2022). Future lightning trends are predicted to remain consistent in the next 20 years in Duchense County. However, as global warming continues, thunderstorms with lightning may increase in the coming decades.
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by lightning, as presented in the table below.
[bookmark: _heading=h.gc9wppsdstyo]Table 3-9. Impacts of Lightning by Jurisdiction
	Jurisdiction
	Impacted by Lightning
	Experienced Significant Lightning Strike with $1,000+ in Damage Since 2000
	Fatalities Due to Lightning
	Potential Impacts of Lightning

	Duchesne County
	Yes
	Yes
	2
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	City of Duchesne
	Yes
	No
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	City of Myton
	Yes
	Yes
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	City of Roosevelt
	Yes
	No
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	Town of Altamont
	Yes
	Yes
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	Town of Tabiona
	Yes
	No
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities



Lightning is the second most deadly weather phenomenon in the U.S., being second only to floods. On average, 20 to 50 deaths per year are attributed to lightning nationally, and in Utah the average is less than one per year. The last death in Utah due to lightning was in 2016, with six total deaths in Utah since 2008 (NWS, 2022). There have been two deaths in Duchesne County due to lightning. One occurred in 1997 when a Boy Scout leader—a 52-year-old man—was struck by lightning while hiking in the Uinta Mountains. In 2005, a 15-year-old boy was struck and killed in Mountain Home while camping. Despite the enormous energy carried by lightning, only about 10% of strikes are fatal (NWS, 2022). Injuries include central nervous system damage, burns, cardiac effects, hearing loss, and trauma. The effects of central nervous system injuries tend to be long-lasting and severe, leading to such disorders as depression, alcoholism, chronic fatigue, and in some cases suicide. Lightning also strikes structures, causing fires and damaging electrical equipment. Wildland fires are often initiated by lightning strikes as are petroleum storage tank fires. About one third of all power outages are lightning-related.
The magnitude of economic losses is difficult to estimate. Between 2007 to 2011, $451 million in property damage was reported due to fires caused by lightning strikes in the U.S. (NFPA, 2013). The state of Utah experienced 408 fires caused by lightning strikes in 2023 alone (NIFC, 2023). 
[bookmark: _heading=h.d4f9e2z9lcc9]Table 3-10. Lightning: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	26.7 events per year
	0.01
	$64,218
	$3,541
	N/A
	$67,759
	99.4
	Very High

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	16 events per year
	0.01
	$69,540
	$2,292
	N/A
	$71,831
	99.5
	Very High

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	9.2 events per year
	0.0
	$42,239
	$862
	N/A
	$43,101
	97.6
	Very High

	Census Tract 940501: City of Roosevelt

	9.3 events per year
	0.0
	$21,611
	$577
	N/A
	$22,187
	88.9
	Relatively High

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. Any community, whether vulnerable or not, may experience lightning. However, those with inadequate living conditions or shelter may be more vulnerable to a strike.
[bookmark: _heading=h.ty4j814a6udo]Table 3-11. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during thunderstorms and/or lightning.
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[bookmark: _heading=h.oktr2xlxcbst]Figure 3-4. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.ez18hiljyhx6]Table 3-12. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline

Description automatically generated]

	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Lightning strikes may lead to power outages depending on the location of the strike and amount of damage inflicted. The following table lists types of critical facilities that could be negatively affected by power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment. Any damage to any of these locations due to lightning could delay critical resources to those in need.
[bookmark: _heading=h.1qk7urwur3gs]Table 3-13. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop (USGS, 2023). An uptick in lightning strikes could lead to more frequent and severe lightning damage.
Effects of Climate Change on Probability of Future Events
Lightning events typically coincide with thunderstorms, which bring precipitation. However, unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an increase in thunderstorms—and therefore lightning events—is not currently likely (NCEI, 2022). Future lightning trends are predicted to remain consistent in the next 20 years in Duchesne County, although precipitation may increase slightly. However, as global warming continues, thunderstorms with lightning may increase in the coming decades.
[bookmark: _heading=h.mu4otjd1dkvq]Table 3-14. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Lightning Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	If increased participation leads to additional thunderstorms, the risk of lightning may increase.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.xv78x8uz2dff]Table 3-15. Lightning: Overall National Risk Index Score for Duchesne County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	99.6
	Very High
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	99.5
	Very High
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	97.4
	Very High
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	94.5
	Very High
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.4uudnl7tb8hy]Hail
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Hailstorms may last hours to days

	Analysis Used
	NOAA, NWS, Weather on the Web, III, TORRO, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The NWS definition of hail is “showery precipitation in the form of irregular pellets or balls of ice more than 5 mm in diameter, falling from a cumulonimbus cloud. Its size can vary from the defined minimum, a little over a quarter of an inch, up to 4.5 inches or larger.” Severe hail is defined as being 0.75 inches or more in diameter. The largest hailstones are formed in supercell thunderstorms because of their sustained updrafts and long duration.
· Location
Duchesne County can experience hailstorms countywide, including the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
· Extent
The TORRO Hailstorm Intensity Scale was developed by Jonathan Webb to measure and categorize hailstorms (TORRO, 2024). It extends from H0 (hard hail, no damage) to H10 (super hailstorm, extensive structural damage, risk of severe/fatal injuries) with its increments of intensity or damage potential related to hail size (distribution and maximum), texture, numbers, fall speed, speed of storm translation, and strength of the accompanying wind. The scale could be modified depending on factors such as building materials and types (e.g., whether roofing tiles are predominantly slate, shingle, or concrete). See the scale in the figure below (TORRO, 2024).
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[bookmark: _heading=h.mo50cc699pch]Figure 3-5. TORRO Hailstorm Intensity Scale
Hail is considered severe when reaching a size of 0.75 inches in diameter or greater. The following figure shows different hail sizes with a description for comparison (TORRO, 2024).
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[bookmark: _heading=h.7max3tfbf94b]Figure 3-6. TORRO Hail Size and Diameter
As demonstrated below, the National Weather Service also defines the local threat of severe hail for specified areas based on the likelihood that severe hail will occur combined with the anticipated size or diameter of the largest hailstones (NWS, 2024).
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[bookmark: _heading=h.dx4qa4wfh6g]Figure 3-7. Severe Hail Threat Level
· Historical Frequency & Probability of Future Occurrence
In the 10-year period from 1986 to 1995, the NWS recorded severe hail in Utah on 101 occasions, while in the same time period, severe hail was recorded in Colorado nearly 1,400 times (Weather on the Web, 2024).
Hail has been recorded throughout the county and in the cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. The Storm Events Database has recorded 15 instances of severe hail in Duchesne County since 2000. The hailstones from these events range in size from 0.75 inches to 1.75 inches. Three of these hail events occurred in Duchesne, three in Myton, three in Tabiona, two in Altamont, and four in unincorporated Duchesne County (Storm Events Database, 2024). 
Hail is likely to occur again in the future in any part of the county, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona. Although many parts of the United States are experiencing increased precipitation, Utah has not yet experienced an upward trend in the frequency of precipitation events, so an increase in hailstorms is not currently likely. However, as global warming continues, hailstorms may increase in the coming decades.
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by hail, as presented in the table below.
[bookmark: _heading=h.942qi8aj0q2m]Table 3-16. Impacts of Hail by Jurisdiction
	Jurisdiction
	Impacted by Hail
	Experienced Significant Hail Damage ($1,000+) Since 2000
	Fatalities Due to Hail
	Potential Impacts of Hail

	Duchesne County
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	City of Duchesne
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	City of Myton
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	City of Roosevelt
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	Town of Altamont
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	Town of Tabiona
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation



Deaths and injuries due to hail have occurred but are rare. Most impacts are economic, but hailstorms can also cause utility failure through damage to critical infrastructure. Hailstorms may also lead to car accidents and road closures.
Economic loss can be extensive, especially to agriculturally based economies. Hail is very damaging to crops. Severe hail may also cause extensive property damage, including damage to vehicle paint and bodywork, glass, shingles and roofs, plastic surfaces, etc. Hail-related insured losses averaged between $8 billion to $14 billion each year in the years 2000–2019 in the U.S. (III, 2024).
[bookmark: _heading=h.r09t76fnav0f]Table 3-17. Hail: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.2 events per year
	0.0
	$539
	$4,028
	$100
	$4,666
	65.0
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.1 events per year
	0.0
	$716
	$3,008
	$353
	$4,078
	63.4
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0.1 events per year
	0.0
	$535
	$1,439
	$18
	$1,993
	53.5
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0.1 events per year
	0.0
	$263
	$914
	$1
	$1,178
	45.4
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to hailstorms.  
[bookmark: _heading=h.dswe45eb7h8]Table 3-18. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during hailstorms.
[image: A map of the state of colorado
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[bookmark: _heading=h.lto6u0fgc7g7]Figure 3-8. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.qzpzoyhinof8]Table 3-19. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Severe hailstorms may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from hailstorms or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.l0ltjmd7lkd1]Table 3-20. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop (USGS, 2023). Although many parts of the United States are experiencing increased precipitation, Utah as a whole has not yet experienced an upward trend in the frequency of precipitation events, so an increase in hailstorms is not currently likely. However, as global warming continues, hailstorms may increase in the coming decades, and a slight increase in precipitation is expected in Duchesne County within 25 years. 
[bookmark: _heading=h.mxip4ar49u1d]Table 3-21. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Hail Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	If increased participation leads to additional thunderstorms, the risk of hail may increase.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.tlggolcw5o52]Table 3-22. Hail: Overall National Risk Index Score for Duchesne County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	67.3
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	64.3
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	54.2
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	51.4
	Relatively Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.678x8i7r490]Tornado
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Spring, summer, and early fall

	Duration
	Tornadoes may last seconds to hours

	Analysis Used
	NOAA, NWS, National Risk Index, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The NWS describes a tornado as “a violently rotating column of air, usually pendant to a cumulonimbus, with circulation reaching the ground. It nearly always starts as a funnel cloud and may be accompanied by a loud roaring noise. On a local scale, it is the most destructive of all atmospheric phenomena” (NWS, 2024g). Like hail, most tornadoes are spawned by supercell thunderstorms. They usually last only a few minutes, although some have lasted more than an hour and traveled several miles.
· Location
Although the risk is low, a tornado event is possible anywhere in the county, including in the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
· Extent
Wind speeds within tornadoes are estimated based on the damage caused and expressed using the Enhanced Fujita (EF) Scale.
[bookmark: _heading=h.8wzydylhwci3]Table 3-23. Enhanced Fujita (EF) Scale for Estimation of Tornado Wind Speeds
	EF Scale
	Class
	Windspeed (mph)
	Windspeed (km/h)
	Description

	EF0
	Weak
	65–85
	105–137
	Gale

	EF1
	Weak
	86–110
	138–177
	Weak

	EF2
	Strong
	111–135
	178–217
	Strong

	EF3
	Strong
	136–165
	218–266
	Severe

	EF4
	Violent
	166–200
	267–322
	Devastating

	EF5
	Violent
	> 200
	> 322
	Incredible

	Source: NOAA, 2024



· Historical Frequency & Probability of Future Occurrence
Tornado occurrence in Duchesne County is low. The Storm Events Database records five tornadoes in the county since 1950, as seen in the table below. The city of Duchesne has seen three tornadoes, and the city of Roosevelt has seen one. One tornado also occurred in unincorporated Fruitland. Myton, Altamont, and Tabiona have not experienced any tornadoes. 
[bookmark: _heading=h.2x6qmu9z0x6j]Table 3-24. Tornado Events in Duchesne County, UT
	Location Within County
	Date
	EF Scale
	Property Damage
	Description

	Duchesne
	09/11/1984
	EF0
	$250
	Tornado touched down east of Duchesne

	Duchesne
	07/08/1990
	EF0
	$0
	Tornado momentarily touched down on a golf course

	Roosevelt
	08/11/1993
	EF3
	$50,000
	Tornado touched down three times in Ashley National Forest, damaging around 1000 acres of trees. Trees were uprooted or snapped and four vehicles were damaged.

	Duchesne
	06/23/2005
	EF0
	$0
	Tornado briefly touched down along Hwy 40 near Duchesne

	Fruitland
	06/19/2022
	EF2
	$0
	Tornado developed near summit of US 191, moved into Indian Canyon, descended the valley, and crossed US 191 again. Tornado significantly damaged large sections of trees for two miles.

	Source: Storm Events Database, 2024



Future tornadoes are possible and likely, but significant damage is improbable. However, according to Neighborhoods at Risk, Duchesne County is expected to experience an increase in average annual temperature of 3°F by 2049, which could prompt the formation of additional tornadoes in the fall and winter with the increased warm air (2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by tornadoes, as presented in the table below.
[bookmark: _heading=h.rxaemq9wvq2z]Table 3-25. Impacts of Tornado by Jurisdiction
	Jurisdiction
	May Be Impacted by Tornado
	Experienced Significant Tornado Damage ($1,000+) Since 2000
	Fatalities Due to Tornadoes
	Potential Impacts of Tornadoes

	Duchesne County
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	City of Duchesne
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	City of Myton
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	City of Roosevelt
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	Town of Altamont
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	Town of Tabiona
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services



Loss of utilities (primarily due to fallen trees and wind damage) is common following tornadoes, and depending on circumstances, communities might be deprived of almost any kind of goods and services including food, water, and medical care. Agriculturally, crop and livestock loss are also possible.
The Storm Events Database records $50,250 in total property damage from tornadoes in Duchesne County since 1950. See the table under Historical Frequency & Probability of Future Occurrence for specific events and descriptions. Most property damage from tornadoes has come from damage to trees, sheds, roofs, mobile homes, and utility poles. 
[bookmark: _heading=h.9tfieyw3xmks]Table 3-26. Tornado: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.1 events per year
	0.0
	$3,886
	$6,120
	$76
	$10,082
	25.9
	Very Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0 events per year
	0.0
	$5,332
	$4,997
	$63
	$10,392
	26.3
	Very Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0 events per year
	0.0
	$3,137
	$2,201
	$2
	$5,340
	16.2
	Very Low

	Census Tract 940501: City of Roosevelt

	0 events per year
	0.0
	$1,461
	$1,366
	$0
	$2,828
	8.2
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to tornadoes.  
[bookmark: _heading=h.8vdg6wjnq9yn]Table 3-27. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during tornadoes. 
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[bookmark: _heading=h.jbuibd3fuxpp]Figure 3-9. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.d53zv4ctnmrj]Table 3-28. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



A tornado may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from a tornado or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.2gk9zot1kfdk]Table 3-29. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop, which could produce more frequent and severe tornadoes (USGS, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.lxmdo5hbal50]Table 3-30. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Tornado Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent tornadoes in the fall and winter due to the increased warm air.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.kg566cg52iky]Table 3-31. Tornado: Overall National Risk Index for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	28
	Very Low
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	26.8
	Very Low
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	15.6
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	11.3
	Very Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.7y93mzbj03oz]Straight-line Wind
· Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	All seasons

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, National Risk Index, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The term “straight-line wind” is used to describe any wind not associated with rotation, particularly tornadoes. Of concern is high wind, defined by the NWS as “sustained wind speeds of 40 mph or greater, lasting for one hour or longer, or winds of 58 mph or greater for any duration.” Like tornadoes, strong, straight-line winds are generated by thunderstorms, and they can cause similar damage. Straight-line wind speeds can approach 150 mph, equivalent to those in an EF3 tornado. Additionally, derechos—which are widespread, long-lived, straight-line windstorms—may occur in Duchesne County, although less common.
· Location
Straight-line wind events affect the entire county, including the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
· Extent
The Beaufort Wind Scale explains different wind speeds based on how they would affect land conditions and sea conditions (NOAA, 2024).
[bookmark: _heading=h.3cmso9cmmni5]Table 3-32. Beaufort Wind Scale
	Force
	Wind (Knots)
	WMO Classification
	Appearance of Wind Effects on Land

	0
	Less than 1
	Calm
	Calm, smoke rises vertically

	1
	1–3
	Light Air
	Smoke drift indicates wind direction, still wind vanes

	2
	4–6
	Light Breeze
	Wind felt on face, leaves rustle, vanes begin to move

	3
	7–10
	Gentle Breeze
	Leaves and small twigs constantly moving, light flags extended

	4
	11–16
	Moderate Breeze
	Dust, leaves, and loose paper lifted, small tree branches move

	5
	17–21
	Fresh Breeze
	Small trees in leaf begin to sway

	6
	22–27
	Strong Breeze
	Larger tree branches moving, whistling in wires

	7
	28–33
	Near Gale
	Whole trees moving, resistance felt walking against wind

	8
	34–40
	Gale
	Twigs breaking off trees, generally impedes progress

	9
	41–47
	Strong Gale
	Slight structural damage occurs, slate blows off roofs

	10
	48–55
	Storm
	Seldom experienced on land, trees broken or uprooted, “considerable structural damage”

	11
	56–63
	Violent Storm
	

	12
	64+
	Hurricane
	

	Source: NOAA, 2024



· Historical Frequency & Probability of Future Occurrence
High straight-line wind events are frequent in Duchesne County, including in the cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. According to the Storm Events Database, there have been 53 reported high wind, strong wind, or thunderstorm wind events 40 mph or greater in Duchesne County between 2010–2024, as seen in the table below. The majority of the high wind events in the county occur in the Western Uinta Basin and Western Uinta Mountains. 
[bookmark: _heading=h.k3v9gtjq27zj]Table 3-33. High Wind Events in Duchense County, UT
	Location Within County
	Date
	Wind Speed (kts.)

	Western Uinta Basin
	06/16/2010
	54 kts.

	Western Uinta Basin
	07/02/2010
	54 kts.

	Neola
	07/21/2010
	50 kts.

	Western Uinta Mountains
	11/25/2011
	72 kts.

	Western Uinta Mountains
	12/31/2011
	70 kts.

	Western Uinta Mountains
	02/22/2012
	82 kts.

	Western Uinta Basin
	02/22/2012
	56 kts.

	Western Uinta Basin
	02/25/2012
	50 kts.

	Western Uinta Basin
	05/18/2012
	51 kts.

	Western Uinta Mountains
	05/26/2012
	76 kts.

	Western Uinta Basin
	05/26/2012
	52 kts.

	Western Uinta Mountains
	06/05/2012
	72 kts.

	Duchesne
	09/06/2012
	54 kts.

	Western Uinta Mountains
	05/23/2013
	73 kts.

	Western Uinta Mountains
	06/13/2013
	55 kts.

	Roosevelt
	07/05/2013
	50 kts.

	Western Uinta Basin
	02/16/2014
	53 kts.

	Western Uinta Mountains
	03/01/2014
	75 kts.

	Western Uinta Basin
	03/17/2014
	56 kts.

	Duchesne
	06/23/2014
	54 kts.

	Bridgeland
	07/15/2014
	66 kts.

	Bridgeland
	08/29/2014
	56 kts.

	Western Uinta Mountains
	11/18/2015
	72 kts.

	Western Uinta Mountains
	02/17/2016
	98 kts.

	Ioka
	06/20/2017
	55 kts.

	Duchesne
	07/02/2017
	51 kts.

	Duchesne
	04/02/2018
	50 kts.

	Western Uinta Mountains
	01/21/2019
	61 kts.

	Western Uinta Mountains
	02/13/2019
	65 kts.

	Western Uinta Mountains
	04/26/2019
	57 kts.

	Western Uinta Mountains
	05/16/2019
	61 kts.

	Duchesne
	09/16/2019
	56 kts.

	Western Uinta Basin
	02/24/2020
	50 kts.

	Fruitland
	04/30/2020
	57 kts.

	Duchesne
	04/30/2020
	51 kts.

	Ioka
	04/30/2020
	50 kts.

	Fruitland
	06/05/2020
	60 kts.

	Western Uinta Mountains
	10/14/2020
	81 kts.

	Western Uinta Mountains
	03/20/2021
	67 kts.

	Bridgeland
	07/28/2021
	58 kts.

	Duchesne
	09/18/2021
	50 kts.

	Western Uinta Basin
	04/05/2022
	54 kts.

	Fruitland
	06/19/2022
	54 kts.

	Altonah
	06/19/2022
	59 kts.

	Myton
	07/01/2022
	50 kts.

	Western Uinta Mountains
	12/01/2022
	77 kts.

	Western Uinta Mountains
	12/21/2022
	73 kts.

	Wasatch Plateau/Book Cliffs
	12/22/2022
	73 kts.

	Western Uinta Mountains
	04/18/2023
	80 kts.

	Fruitland
	07/24/2023
	56 kts.

	Western Uinta Basin
	09/13/2023
	43 kts.

	Duchesne
	09/20/2023
	52 kts.

	Western Uinta Mountains
	12/03/2023
	79 kts.

	Source: Storm Events Database, 2024



Future significant straight-line wind events are likely to occur multiple times each year throughout the entire county, including in Duchesne, Myton, Roosevelt, Altamont, and Tabiona. According to Neighborhoods at Risk, Duchesne County is expected to experience an increase in average annual temperature of 3°F by 2049, which could influence the variability of regional and seasonal winds in Utah as carbon dioxide levels increase (2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by straight-line wind, as presented in the table below.
[bookmark: _heading=h.ww1rn2h5xlak]Table 3-34. Impacts of Straight-Line Wind by Jurisdiction
	Jurisdiction
	Impacted by Straight-Line Wind
	Experienced Significant Straight-Line Wind Damage ($1,000+) Since 2000
	Potential Impacts of Straight-Line Wind

	Duchesne County
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	City of Duchesne
	Yes
	No
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	City of Myton
	Yes
	No
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	City of Roosevelt
	Yes
	No
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	Town of Altamont
	Yes
	No
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	Town of Tabiona
	Yes
	No
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities



The impacts of straight-line winds are virtually the same as those from tornadoes with similar wind speeds. The damage is distinguishable from that of a tornado only in that the debris is generally deposited in nearly parallel rows. Downbursts are particularly hazardous to aircraft in flight. 
Since 2000 there has been $335,100 in reported losses due to high wind, thunderstorm wind, and strong wind damage in Duchesne County (Storm Events Database, 2024). Though losses aren’t regularly reported, it is known that they occur because of the frequency and magnitude of high wind events. 
[bookmark: _heading=h.qpkgb8hmyyq4]Table 3-35. Strong Wind: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.3 events per year
	0.0
	$4,394
	$4,810
	$38
	$9,242
	50.3
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.1 events per year
	0.0
	$4,341
	$2,474
	$89
	$6,903
	44.5
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0.1 events per year
	0.0
	$3,126
	$1,106
	$5
	$4,237
	36.3
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0.1 events per year
	0.0
	$1,602
	$755
	$0
	$2,357
	28.4
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to severe straight-line wind conditions.
[bookmark: _heading=h.d6l9pq3fly9z]Table 3-36. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during straight-line wind events.
[image: A map of the state of colorado
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[bookmark: _heading=h.sl1ws4erajt3]Figure 3-10. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.6js5spkjvux9]Table 3-37. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline

Description automatically generated]

	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)


Straight-line wind may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from straight-line wind or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.bheg51xfjs1s]Table 3-38. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop, which could produce more frequent and severe straight-line wind events and even derechos (USGS, 2023). However, there are still many questions and factors yet to be resolved about wind with some studies suggesting climate change may even reduce wind speeds. Uncertainty remains high as it relates to climate change and its impact on this hazard. Further analysis and studies need to be conducted, specifically for this region.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ihcrc797teh8]Table 3-39. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Wind Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent straight-line wind events as more powerful storms develop.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.uxuf8pv06ig8]Table 3-40. Strong Wind: Overall National Risk Index Score for Duchesne County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	55.1
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	46.7
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	37.0
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	33.0
	Relatively Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.c3s6d1dnbl4a]SEVERE WINTER WEATHER
· [bookmark: _heading=h.mkum46s8zbv8]HAZARD DESCRIPTION
Severe winter weather includes extreme cold, winter storm, and avalanche. Severe winter weather can and does affect the entire county, and all critical facilities are susceptible to severe weather. It should be noted that straight-line wind is also associated with severe winter storms, commonly referred to as blizzard conditions, where snow is driven by wind-caused drifting.
· [bookmark: _heading=h.uvaeygijszj2]RELATED HAZARDS
· [bookmark: _heading=h.36gosowbv03i]Extreme Cold
· Hazard Description
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Winter

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, Public Health Post, National Risk Index, Neighborhoods at Risk, EWG, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



“Extreme cold” is another of the terms describing hazards that must be defined relative to what is considered normal in a given locale. What might be considered extreme cold varies considerably in the state of Utah where normal winter temperatures in the south are appreciably more moderate than those in the north. Very cold temperatures become a particular hazard when accompanied by winds of 10 mph or greater. As with extreme heat, extreme cold is of greatest concern when the condition persists for an extended period of time.
· Location
Extreme cold temperatures affect the entire county, including the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
· Extent
The NWS has developed a formula for calculating wind chill based on temperature and wind speed and issues wind chill advisories in this region when the wind chill temperature is predicted to be -10°F or less with winds of 10 mph or higher for one hour or more. Wind chill warnings are issued when wind chill temperature will be -20°F or less with winds of 10 mph or higher for one hour or more (see the figure below).
[image: A chart with different colors and numbers
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[bookmark: _heading=h.otw6ekynygr4]Figure 4-1. National Weather Service Wind Chill Chart
· Historical Frequency & Probability of Future Occurrence
According to NWS available data, the record low temperature in the city of Duchesne is -43°F, which was recorded in January 1937 (NOWData, 2024). The record low temperature in the city of Myton is -39°F, which was recorded twice in January 1952 and February 1989. January is historically the coldest month of the year in Duchesne County with an average temperature of 18.5°F in Duchesne and 15.5°F in Myton (NOWData, 2024). Cold clusters are particularly damaging. Most recently in February 2023, Myton, UT experienced 28 days of the month with a low of 10°F or less, which is every day in February. There have been several months within the last decade with over 20 days of extreme cold. During the 10-year period from 2013–2023, Myton recorded a total of 262 extreme cold days of 10°F or less (NOWData, 2024). 
Extreme cold temperatures are likely every year throughout the county, including in Duchesne, Myton, Roosevelt, Altamont, and Tabiona. However, since Daggett County is expected to experience an increase in average annual temperature of 3°F by 2049, extreme cold events may become less and less over the coming decades (Neighborhoods at Risk, 2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by extreme cold, as presented in the table below.
[bookmark: _heading=h.h8etvnnvud2v]Table 4-1. Impacts of Extreme Cold by Jurisdiction
	Jurisdiction
	Impacted by Extreme Cold Events (≤ 10°F) Within Last 100 Years
	Potential Impacts of Extreme Cold

	Duchesne County
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Duchesne
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Myton
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Roosevelt
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Altamont
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	Town of Tabiona
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)



Health effects of exposure to extreme cold include hypothermia and frostbite, both of which can be life-threatening. Infants and the elderly are most susceptible. In the United States, approximately 1,300 deaths are attributed to hypothermia or cold exposure annually (Lane, 2018).
Extreme cold may cause loss of wildlife and vegetation and kill livestock and other domestic animals. Economic loss may result from flooding due to burst pipes, large demands on energy resources, and diminished business activity. River flooding may take place as a result of the formation of ice jams. 
Extreme cold affects the individual, families, cities, and the county. Damage typically occurs to individual properties; however, city water systems are usually vulnerable to extreme cold. Repairs to water line freeze-ups and breaks typically require the roadways to be excavated, necessitating additional maintenance and repairs during the warmer months. 
Extreme cold can cause death and injury especially to those working or stranded outside for prolonged periods. Economic loss is related to private individuals, businesses, and government agencies in heating homes and facilities. Additional losses can be expected to the livestock industry. During extreme cold periods the schools are closed to protect children traveling to and from school.
During the spring, summer, and fall, temperatures can drop low enough to produce frost. While such temperatures are not low enough to damage infrastructure or require extra heating costs, it can be devastating to crops. Extreme minimum temperatures can fall below freezing much of the fall, winter, and spring.
During the spring, summer, and fall, temperatures can drop low enough to produce frost. While such temperatures are not low enough to damage infrastructure or require extra heating costs, it can be devastating to crops. According to the EWG, $8,789 in crop indemnity payments were due to frost in Duchesne County for the period of 1995–2022. Extreme minimum temperatures can fall below freezing much of the fall, winter, and spring.
[bookmark: _heading=h.kyuxlds1qgzi]Table 4-2. Cold Wave: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0 events per year
	0.0
	$0
	$0
	$0
	$0
	43.0
	Very Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0 events per year
	0.0
	$12
	$0
	$1
	$13
	43.3
	Very Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0 events per year
	0.0
	$0
	$0
	$0
	$0
	42.9
	Very Low

	Census Tract 940501: City of Roosevelt

	0 events per year
	0.0
	$0
	$0
	$0
	$0
	0.0
	No Expected Annual Losses

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions or shelter from the cold may be more vulnerable to extreme cold conditions. Additionally, those who cannot afford to sufficiently heat their homes may be at risk.
[bookmark: _heading=h.rhew0xnl7kc]Table 4-3. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during extreme cold events or keep their homes sufficiently heated.  
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[bookmark: _heading=h.t0wiltxil3do]Figure 4-2. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.f4jj4d2njll0]Table 4-4. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline

Description automatically generated]

	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Extreme cold may cause significant damage to critical facilities in the county due to frozen or burst water lines. The following table lists types of critical facilities that could be negatively affected by damage from freeze-ups, which could delay emergency response.
[bookmark: _heading=h.68wtft66jv3d]Table 4-5. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Extreme cold temperatures are likely to remain a common occurrence in Duchesne County but may begin a slight downturn in frequency over the next century.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ii0ln9trlb6a]Table 4-6. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Cold Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to less frequent extreme cold events.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.e8vdyeqq5yx7]Table 4-7. Cold Wave: Overall National Risk Index Score for Duchesne County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	42.2
	Very Low
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	42.6
	Very Low
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	42.2
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0.0
	No Rating
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.25i00mige89z]Winter Storm
· Hazard Description
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Winter

	Duration
	Storms may last hours to days

	Analysis Used
	NOAA, NWS, 2019 Utah Hazard Mitigation Plan, NCEI, EWG, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund, Neighborhoods at Risk



The NWS describes winter storm as weather conditions that produce heavy snow or significant ice accumulations. For the purposes of this analysis, a severe winter storm is defined as any winter condition where the potential exists for a blizzard (winds >/= 35mph and falling/drifting snow frequently reduce visibility < ¼ mile, for two hours or more), heavy snowfall (six inches or more snowfall in 24 hours in the valleys; nine inches or more snowfall in 24 hours in the mountains), ice storm, and/or strong winds.
· Location
Severe winter storms are a risk countywide and occur frequently, including in the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
· Extent
The magnitude or severity of a severe winter storm depends on several factors, including a region’s climatological susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm duration, topography, time of occurrence during the day and week (e.g., weekday versus weekend), and time of season. The NOAA produces the Regional Snowfall Index (RSI) for significant snowstorms that impact the eastern two thirds of the U.S., but Utah is not included in this scale. However, the scale is still included below for reference and can be a useful tool for considering extent values of snowfall throughout the planning area (NCEI, 2024).
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[bookmark: _heading=h.s8clizwy7e6e]Figure 4-3. NCEI Regional Snowfall Index (RSI)
· Historical Frequency & Probability of Future Occurrence
According to the Storm Events Database, Duchesne County has had 137 instances of severe winter storm since 2010 (classified under “blizzard,” “heavy snow,” “winter storm,” and “winter weather”). In the last five years (January 2019–December 2023), the county has experienced 60 winter storm events, many of which have occurred in the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona. The Western Uinta Mountains and Wasatch Plateau/Book Cliffs receive the most winter storms in the county. 
Duchesne County will continue to experience multiple winter storms every year throughout the county, including in Duchesne, Myton, Roosevelt, Altamont, and Tabiona. Unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an overall increase in winter storms is not currently likely (NCEI, 2022). Future winter storm trends are predicted to remain consistent in the next 20 years in Duchesne County. However, as global warming continues and more water evaporates into the atmosphere, additional snowfall and precipitation may be seen in the coming decades.
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by winter storms, as presented in the table below.
[bookmark: _heading=h.qvuvq6rfdhn3]Table 4-8. Impacts of Winter Storm by Jurisdiction
	Jurisdiction
	Impacted by Winter Storms
	Experienced Significant Winter Storm with $1,000+ in Damage Since 2010
	Potential Impacts of Winter Storms

	Duchesne County
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	City of Duchesne
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	City of Myton
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	City of Roosevelt
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	Town of Altamont
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	Town of Tabiona
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services



The impacts of the very cold temperatures that may accompany a severe winter storm are discussed in the previous section. Other life-threatening impacts are numerous. Motorists may be stranded by road closures or may become trapped in their automobiles in heavy snow and/or low visibility conditions. Bad road conditions cause automobiles to go out of control. People can be trapped in homes or buildings for long periods of time without food, heat, and utilities. Those who are ill may be deprived of medical care by being stranded or through loss of utilities and lack of personnel at care facilities. Use of heaters in automobiles and buildings by those who are stranded may result in fires or carbon monoxide poisoning. Fires during winter storm conditions are a particular hazard because fire service response is hindered or prevented by road conditions and because water supplies may be frozen. Emergency Services may also not be available if telephone service is lost. People who attempt to walk to safety through winter storm conditions often become disoriented and lost. Downed power lines not only deprive the community of electricity for heat and light but pose an electrocution hazard. Death and injury may also occur if heavy snow accumulation causes roofs to collapse. There have been 41 fatalities in Utah from 1962–2018 due to winter storms. About 70% of these fatalities occur in automobiles, while 25% are a result of people caught out in the elements (Utah Hazard Mitigation Plan, 2019).
The total economic impact in Utah for a 24-hour statewide winter storm is $66.36 million, including $42.81 million in lost wages and salaries and overtime, $18.26 million in lost retail sales, $3.32 million in federal taxes, and $1.98 million for state and local taxes (Utah Hazard Mitigation Plan, 2019). Economic impacts arise from numerous sources, including hindered transportation of goods and services; flooding due to burst water pipes; forced closing of businesses; inability of employees to reach the workplace; damage to homes and structures, automobiles, and other belongings by downed trees and branches; loss of livestock and vegetation; and many others. Loss of crops is also common. The EWG reported $8,789 in crop indemnity payments due to frost in Duchesne County for the period of 1995–2022.
[bookmark: _heading=h.bn81wn6j2ta3]Table 4-9. Winter Weather: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	13.6 events per year
	0.0
	$4,835
	$5,290
	$10
	$10,134
	87.5
	Relatively High

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	4 events per year
	0.0
	$3,425
	$1,565
	$15
	$5,004
	76.2
	Relatively Moderate

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	1.1 events per year
	0.0
	$2,591
	$729
	$1
	$3,321
	68.2
	Relatively Moderate

	Census Tract 940501: City of Roosevelt

	1.1 events per year
	0.0
	$1,332
	$483
	$0
	$1,815
	56.0
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



[bookmark: _heading=h.xqppv0gf3ag4]Table 4-10. Ice Storm: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0 events per year
	0.0
	$722
	$4,371
	N/A
	$5,092
	66.9
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0 events per year
	0.0
	$1,282
	$4,919
	N/A
	$6,201
	70.6
	Relatively Moderate

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0 events per year
	0.0
	$1,015
	$2,514
	N/A
	$3,529
	59.1
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0 events per year
	0.0
	$522
	$1,667
	N/A
	$2,189
	48.1
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions or shelter from the cold and winter storms may be more vulnerable to winter conditions. Additionally, those who cannot afford to sufficiently heat their homes or transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.c0hcfbhgodrp]Table 4-11. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during winter storms or keep their homes sufficiently heated.
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[bookmark: _heading=h.t2xp3953y5aq]Figure 4-4. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.7y76di9cv449]Table 4-12. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)


Winter storms may cause significant damage to critical facilities in the county due to frozen or burst water lines. High wind during winter storms may knock down power lines, as well, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from freeze-ups or power outages, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.dfzz2lcwbbjl]Table 4-13. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.72r8z92kywhj]Table 4-14. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increased participation can lead to more frequent and severe winter storms.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.r5lcou3pk0is]Table 4-15. Winter Weather: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	90.0
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	78.3
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	69.9
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	64.6
	Relatively Moderate
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



[bookmark: _heading=h.9plc9zkj5wi3]Table 4-16. Ice Storm: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	71.7
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	72.9
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	61.5
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	58.4
	Relatively Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.gi90pwcv9yhx]Avalanche
· Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Uinta Mountains and any steep slopes that may accumulate snow; along US-191 and US-40

	Seasonal Pattern or Conditions
	Winter

	Duration
	Events may last seconds to minutes; snowstorms that cause avalanches may last hours to days 

	Analysis Used
	NOAA, NWS, 2019 Utah Hazard Mitigation Plan, North American Public Avalanche Danger Scale, Utah Avalanche Center, NCEI, Environmental Defense Fund, Neighborhoods at Risk



Snow avalanches are common in mountainous terrain where heavy snowfall accumulates on steep slopes. Avalanches generally occur on slopes between 30 and 45 degrees with 38 degrees being the “ideal” slope for development of avalanche conditions. They are often categorized as either “loose snow” or “slab” types. A loose snow avalanche is initiated when snow is dislodged at a point upslope and, in turn, dislodges more snow as it moves downward. Such avalanches usually grow wider and larger as they proceed but are usually somewhat limited in size. The generally more dangerous slab avalanche occurs when a cohesive mass of snow breaks free and moves downward, either as a single unit, or breaking into smaller pieces traveling together. Four factors combine to produce a slab avalanche: (1) a large mass of snow that is cohesive as a result of a single, large snowfall, or some physical change due to temperature, introduction of water content, or other factors; (2) some source of instability or weakness that forms a boundary capable of breaking free; (3) a surface, called a sliding layer, upon which the slab may easily slide; and (4) a triggering event, such as increased weight, strong vibration, wind, or a temperature increase, that overcomes the binding forces at, or further weakens the boundary of instability. It is estimated that around 90% of avalanches where victims are involved are triggered by their victims or those who accompany them.
Avalanches are comprised of three zones—the release zone where the mass breaks free and accelerates, the track where the mass travels downward at a relatively constant speed (often approaching 80 mph), and the runout zone where the mass slows and comes to rest. While the exact moment of an avalanche cannot be predicted, avalanche conditions are readily recognizable, and avalanches tend to recur on the same slopes year after year.
· Location
Snow avalanches can occur anywhere in the county with mountains and/or slopes that accumulate with snow. However, the primary avalanche zone in Duchesne County is the Uinta Mountains in the northern region, especially along US-191 and US-40 (Utah Hazard Mitigation Plan, 2019).
· Extent
The North American Public Avalanche Danger Scale is a tool used by avalanche forecasters throughout the U.S. to communicate the potential for avalanches to cause harm or injury to backcountry travelers.
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[bookmark: _heading=h.39nz6j1jxynv]Figure 4-5. North American Public Avalanche Danger Scale
· Historical Frequency & Probability of Future Occurrence
Avalanches occur often in Duchesne County, primarily in the Uinta Mountains, but many go unreported and/or undetected. The Utah Avalanche Center records observations of avalanches throughout Utah, including in the Western Uinta Mountains. However, the majority of the section of the Uintas in Duchesne County is not tracked by the Utah Avalanche Center because this area is not a common recreation ground for backcountry users during the winter. No avalanches have been reported in the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
Avalanches in the Uinta Mountains are likely to continue at the existing trend, but avalanches in the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona would still be extremely unlikely in the future. Unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an overall increase in snowfall—and therefore avalanches— is not currently likely (NCEI, 2022). Future avalanche conditions are predicted to remain consistent in the next 20 years in Duchesne County. However, as global warming continues and more water evaporates into the atmosphere, additional snowfall and precipitation may be seen in the coming decades, which could lead to an uptick in avalanches. Additionally, an increase in average temperatures during the winter could cause unstable avalanche conditions, thus triggering more frequent events.
· Impacts & Loss Estimates
Parts of unincorporated Duchesne County may be impacted by avalanches, as presented in the table below. However, the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona are not likely to be impacted by avalanches.
[bookmark: _heading=h.8474ob6gbva6]Table 4-17. Impacts of Avalanche by Jurisdiction
	Jurisdiction
	Impacted by Avalanches
	Fatalities Due to Avalanches
	Potential Impacts of Avalanches

	Duchesne County
	Yes
	0
	Injury, trauma, hypoxia, suffocation, death, property damage, fallen trees/vegetation, rockslides, damage to power lines, road/railway closures, utility losses, rescue/recovery expenses, debris/snow removal expenses

	City of Ballard
	No
	0
	No impacts likely

	City of Naples
	No
	0
	No impacts likely

	City of Vernal
	No
	0
	No impacts likely

	Town of Altamont
	No
	0
	No impacts likely

	Town of Tabiona
	No
	0
	No impacts likely



It is common for avalanche impacts to be somewhat limited. Because avalanches usually occur in remote areas, the most frequent victims are recreational users of the slopes on which they occur. Of those who die in avalanches, approximately one third of the deaths are a result of trauma while the remaining two thirds are from suffocation. Trauma may be the result of being carried into obstructions, such as boulders and trees, or over cliffs, or from rocks, trees, or large chunks of snow being carried downward at high speed. Avalanches may also damage or destroy structures, break power lines, block roadways and railroads, and damage trees and vegetation. 
Visiting tourists and recreational users may be at an increased risk of triggering avalanches and/or being caught in one if they are not well-versed in the area and where common avalanche hot spots are located. It’s important for visitors to stay informed about the risks of any recreational activity they participate in.
As with landslides, losses from snow avalanches come from damage to roadways and the resulting snow and debris removal costs. Additionally, if a rescue and/or recovery is necessary for any people caught in the avalanche, physical and monetary resources must go toward rescue helicopters, rescue crew, rescue equipment, additional transport, medical treatment, etc., which can add up to thousands of dollars.
[bookmark: _heading=h.6jzealgl5vrp]Table 4-18. Avalanche: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.1 events per year
	0.05
	$562,224
	$633
	N/A
	$562,857
	76.7
	Relatively High

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.1 events per year
	0.05
	$562,224
	$633
	N/A
	$562,857
	76.7
	Relatively High

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Census Tract 940501: City of Roosevelt

	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
Because those typically affected by avalanches in Duchesne County are often recreational users who ventured into avalanche terrain by choice, the vulnerable populations in the county are unlikely to be at risk from this hazard. Similarly, those who live in Duchesne County’s cities and towns are not at risk from avalanches due to the area’s lack of avalanche terrain or mountains. No critical facilities in the county are located near avalanche terrain or potentially at risk of being damaged in an avalanche.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additional heavy snow could create unstable avalanche conditions and lead to more frequent avalanches.
Effects of Climate Change on Probability of Future Occurrence
[bookmark: _heading=h.cn7hh82bmcfs]Table 4-19. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increased participation can lead to more unstable avalanche conditions and frequent avalanches.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.g9kq2s5cd6s0]Table 4-20. Avalanche: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	82.2
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	80.6
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	N/A
	N/A
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	N/A
	N/A
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.xponixb218bw]WILDFIRE
· [bookmark: _heading=h.h9zo5t6abw8s]HAZARD DESCRIPTION
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	 High

	
	
	

	
	
	

	Location
	Countywide, including around Duchesne, Myton, Roosevelt, Altamont, and Tabiona; URWIN zones near the foothills and in forested areas

	Seasonal Pattern or Conditions
	Summer and fall months. Wildfire-prone areas are areas affected by drought and/or heavily overgrown and dry brush and debris. Lightning and human triggers cause wildfires.

	Duration
	Wildfires typically last days but can last months, depending on climate and fuel load as well as resources (financial, manpower) to extinguish the fire.

	Analysis Used
	U.S. Forest Service, National Climate Center, FEMA, AGRC, County Hazard Analysis Plans, 2019 Utah Hazard Mitigation Plan, NWCG, Utah Forestry, Fire & State Lands, local newspaper articles, Utah Fire Marshal, Wildfire Risk, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, UCAR



Wildfires—uncontrolled fires spreading through both naturally occurring and non-native vegetative fuel sources—are a significant hazard, often beginning unnoticed and spreading quickly while threatening any structures in its path. Wildfires can cover a large geographic area, can be ignited by natural or human sources, and are hard to predict. They help to maintain a healthy ecosystem and have been a natural and fundamental part of the world’s forests and grasslands for millions of years. Fires cleanse and regenerate forests, giving new life to the soil and encouraging biodiversity. They are responsible for the evolution of many of the grasses, brushes, and tree species found in Utah (Utah Hazard Mitigation Plan, 2019).
Wildfires are classified as Wildland and Wildland-Urban Interface (WUI). Wildland fires occur in areas where development is essentially nonexistent except for roads, railroads, or power lines. WUI fires materialize in a geographical area where structures and other human development adjoins wildlands. A fireshed is an area that will adversely affect a community or high-value resource and/or asset if ignited (Utah Hazard Mitigation Plan, 2019).
· [bookmark: _heading=h.hjfguzswrlcu]LOCATION
On average in Utah, years with more spring rainfall typically have higher wildfire incidents in the summer and fall after vegetation dries out and becomes combustible material. Hot temperatures, high winds, and dry conditions brought on by years of drought have caused high mortality rates in low elevation timber and shrubs, all contributing to prime fire conditions (Utah Hazard Mitigation Plan, 2019). Wildfires may occur in any part of Duchesne County, including in or around the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona. High risk areas include Pinion Ridge, Argyle Canyon, the Neola area, and the Tabby Mountain subdivision. 
Duchesne County sees an average of approximately nine inches of precipitation per year (NOWData, 2024). The central to southeastern parts of the county typically see lower precipitation averages due to its mostly semi-arid climate.
As documented in the previous regional plan, the following table identifies the roads and utilities within Duchesne County at potential risk to wildfire.
[bookmark: _heading=h.9a3yuf2du6u2]Table 5-1. Roads and Utilities at Risk to Wildfire
	Transportation

	Name
	Miles

	Local Neighborhood/City Roads
	619

	State Route 35
	1.1

	State Route 87
	13.07

	State Route 121
	0.90

	State Route 150
	3.68

	State Route 191
	4.88

	State Route 208
	5.85

	State Route 311
	2.59

	U.S. Highway 40
	25

	Utilities

	Name
	Description

	Moon Lake Plant
	Power Generation

	KV-138
	6.01 miles

	Power Lines
	46.27 miles

	Natural Gas
	9.37 miles



· [bookmark: _heading=h.tkg9yyro7qmz]EXTENT
The National Wildfire Coordinating Group (NWCG) classifies fire sizes using the following standards (NWCG, 2023). These standard data values are included in the data table below.
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[bookmark: _heading=h.kslpvcr5f8kh]Figure 5-1. NWCG Size Class of Fire
The State of Utah Division of Forestry, Fire, and State Lands provides five categories of wildfire risk, which are listed below:
· Extreme
· High
· Medium
· Low
· Very Low
These ratings cover all of Duchesne County and are based on the type and density of vegetation in each area. Additional factors influencing wildfires, such as weather conditions, wind speed, and direction, are not considered in this risk assessment.
The Utah Wildfire Risk Explorer from the Utah Division of Forestry, Fire & State Lands maps the Burn Probability and Damage Potential for wildfire for every county in Utah. Burn Probability is the probability that a specific geographic location will experience a wildland fire during the specified time period of one year. Estimates were generated with the large-wildfire simulation system (Utah FFSL, 2024). The Burn Probability for Duchesne County can be seen in the first map below. The upper Uinta Mountains have the greatest likelihood of wildfire, while the northern side of the mountains and the lower Uinta Basin have a decreased likelihood of wildfire.
[image: A map of the sun

Description automatically generated with medium confidence]
[bookmark: _heading=h.6qke11jswf53]Figure 5-2. Duchesne County Burn Probability
Damage Potential represents the potential consequences of fire to a home at a given location if a fire were to occur and if a home were located there. Damage Potential incorporates ember load and conditional risk to potential structures as a generalized measure of potential loss to homes (Utah FFSL, 2024). The Damage Potential for Duchesne County can be seen in the second map below. Homes located in the higher elevations of Duchesne County are most at risk to wildfire damage than those located in the lower elevations.
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[bookmark: _heading=h.7ykkdzdobat]Figure 5-3. Duchesne County Damage Potential
· [bookmark: _heading=h.emi7apb5gfz3]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
The state of Utah experienced 808 reported wildfires over 18,061 acres in 2023. This is a 16.1% decrease in total wildfires from 2022 and a 29.3% decrease in human-caused fires. The Uintah Basin Region experienced 99 reported wildfires (Utah FFSL, 2024). One of the largest wildfires in Duchesne County—the Dollar Ridge Fire—began on July 1, 2018 and lasted for several days as it burned through 70,001 acres between Duchesne and Wasatch Counties. Approximately 200–300 structures, including 75 homes, were lost. Another significant wildfire, called the Neola North Fire, began on June 29, 2007 north of Neola in Ute tribal land in Duchesne County and spread eastward into Uintah County, resulting in 43,511 acres burned, three fatalities, and the destruction of 12 homes (New York Times, 2007). 
The nine most significant fires in Duchesne County over 100 acres since 2017 are listed in the table below.
[bookmark: _heading=h.91xnxxtwdzk5]Table 5-2. Significant Fires in Duchesne County
	Date Discovered
	Wildfire Name
	Location
	Size in Acres
	Cause
	Buildings Destroyed

	07/01/2018
	Dollar Ridge
	East of Strawberry Reservoir in Wasatch and Duchesne Counties
	70,001
	Human-caused, unknown
	232

	07/17/2018
	Santaquin
	Northwest of Fruitland
	188
	Lightning
	0

	07/19/2018
	Twin
	Northwest of Talmage
	121
	Lightning
	0

	08/28/2018
	Murdock
	Northwest Duchesne County in Murdock Basin
	4,926
	Natural
	0

	08/09/2020
	4600
	Above Currant Creek next to Duchesne-Wasatch border
	226
	Small equipment
	6

	08/25/2020
	Center Creek Trail
	Upper Uintas along Yellowstone Creek
	1,283
	Lightning
	0

	08/25/2020
	Phinney Lake
	Northwest Duchense County along Rock Creek
	8,583
	Lightning
	0

	03/28/2021
	North River
	East of Myton
	1,751
	Undetermined
	0

	03/29/2021
	East Myton
	East of Myton
	954
	Human-caused, unknown
	0

	Source: Utah FFSL, 2017–2023



The following table shows the number of fires and types of fires that occurred between 2010 and 2022 that fire departments in Duchesne, Fruitland, Roosevelt, and Tabiona/Hanna responded to, according to the Utah Fire Marshal.
[bookmark: _heading=h.zgwkekf8cdlz]Table 5-3. Duchesne County Fires (2010–2022)
	Year
	Fire Incident Type
	Number of Fires

	Duchesne

	2010
	Structure Fires
	1

	
	Vehicle Fires
	2

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	11

	2011
	Structure Fires
	7

	
	Vehicle Fires
	2

	
	Outside Fires
	3

	
	All Other Fires
	1

	
	Total Fires
	13

	2012
	Structure Fires
	1

	
	Vehicle Fires
	3

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	12

	2013
	Structure Fires
	6

	
	Vehicle Fires
	4

	
	Outside Fires
	4

	
	All Other Fires
	0

	
	Total Fires
	14

	2014
	Structure Fires
	5

	
	Vehicle Fires
	1

	
	Outside Fires
	19

	
	All Other Fires
	2

	
	Total Fires
	27

	2015
	Structure Fires
	1

	
	Vehicle Fires
	2

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	11

	2016
	Structure Fires
	3

	
	Vehicle Fires
	0

	
	Outside Fires
	5

	
	All Other Fires
	0

	
	Total Fires
	8

	2017
	Structure Fires
	3

	
	Vehicle Fires
	1

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	6

	2018
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	3

	2019
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2020
	Structure Fires
	6

	
	Vehicle Fires
	2

	
	Outside Fires
	14

	
	All Other Fires
	0

	
	Total Fires
	22

	2021
	Structure Fires
	8

	
	Vehicle Fires
	5

	
	Outside Fires
	12

	
	All Other Fires
	0

	
	Total Fires
	25

	2022
	Structure Fires
	7

	
	Vehicle Fires
	2

	
	Outside Fires
	13

	
	All Other Fires
	3

	
	Total Fires
	25

	Fruitland

	2010
	Structure Fires
	0

	
	Vehicle Fires
	1

	
	Outside Fires
	2

	
	All Other Fires
	1

	
	Total Fires
	4

	2011
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	1

	
	All Other Fires
	0

	
	Total Fires
	2

	2012
	Structure Fires
	0

	
	Vehicle Fires
	1

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	9

	2013
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	16

	
	All Other Fires
	0

	
	Total Fires
	16

	2014
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2015
	Structure Fires
	5

	
	Vehicle Fires
	2

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	10

	2016
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	1

	
	All Other Fires
	0

	
	Total Fires
	1

	2017
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	8

	2018
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	3

	2019
	Structure Fires
	2

	
	Vehicle Fires
	0

	
	Outside Fires
	1

	
	All Other Fires
	0

	
	Total Fires
	3

	2020
	Structure Fires
	2

	
	Vehicle Fires
	0

	
	Outside Fires
	10

	
	All Other Fires
	0

	
	Total Fires
	12

	2021
	Structure Fires
	1

	
	Vehicle Fires
	2

	
	Outside Fires
	7

	
	All Other Fires
	2

	
	Total Fires
	12

	2022
	Structure Fires
	3

	
	Vehicle Fires
	0

	
	Outside Fires
	10

	
	All Other Fires
	1

	
	Total Fires
	14

	[bookmark: _heading=h.shu9onevhaph]Roosevelt

	2010
	Structure Fires
	10

	
	Vehicle Fires
	4

	
	Outside Fires
	27

	
	All Other Fires
	3

	
	Total Fires
	44

	2011
	Structure Fires
	21

	
	Vehicle Fires
	6

	
	Outside Fires
	13

	
	All Other Fires
	3

	
	Total Fires
	43

	2012
	Structure Fires
	16

	
	Vehicle Fires
	9

	
	Outside Fires
	51

	
	All Other Fires
	1

	
	Total Fires
	77

	2013
	Structure Fires
	8

	
	Vehicle Fires
	9

	
	Outside Fires
	27

	
	All Other Fires
	0

	
	Total Fires
	44

	2014
	Structure Fires
	11

	
	Vehicle Fires
	3

	
	Outside Fires
	30

	
	All Other Fires
	1

	
	Total Fires
	45

	2015
	Structure Fires
	8

	
	Vehicle Fires
	5

	
	Outside Fires
	21

	
	All Other Fires
	0

	
	Total Fires
	34

	2016
	Structure Fires
	9

	
	Vehicle Fires
	5

	
	Outside Fires
	23

	
	All Other Fires
	1

	
	Total Fires
	38

	2017
	Structure Fires
	19

	
	Vehicle Fires
	7

	
	Outside Fires
	30

	
	All Other Fires
	1

	
	Total Fires
	57

	2018
	Structure Fires
	14

	
	Vehicle Fires
	9

	
	Outside Fires
	39

	
	All Other Fires
	1

	
	Total Fires
	63

	2019
	Structure Fires
	12

	
	Vehicle Fires
	8

	
	Outside Fires
	25

	
	All Other Fires
	0

	
	Total Fires
	45

	2020
	Structure Fires
	7

	
	Vehicle Fires
	7

	
	Outside Fires
	43

	
	All Other Fires
	0

	
	Total Fires
	57

	2021
	Structure Fires
	8

	
	Vehicle Fires
	7

	
	Outside Fires
	27

	
	All Other Fires
	0

	
	Total Fires
	42

	2022
	Structure Fires
	7

	
	Vehicle Fires
	5

	
	Outside Fires
	22

	
	All Other Fires
	0

	
	Total Fires
	34

	Tabiona/Hanna

	2010
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2011
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2012
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	4

	2013
	Structure Fires
	2

	
	Vehicle Fires
	1

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	11

	2014
	Structure Fires
	1

	
	Vehicle Fires
	2

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	5

	2015
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	3

	2016
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2017
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	3

	2018
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	3

	2019
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2020
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2021
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2022
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	Source: Utah Fire Marshal, 2010–2022



· [bookmark: _heading=h.t3zukuoj6vi6]IMPACTS & LOSS ESTIMATES
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by wildfire, as presented in the table below.
[bookmark: _heading=h.h7awhs93a1j7]Table 5-4. Impacts of Wildfire by Jurisdiction
	Jurisdiction
	Impacted by Wildfire
	Experienced Significant Wildfire with $1,000+ in Damage Since 2000
	Fatalities Due to Wildfire
	Potential Impacts of Wildfire

	Duchesne County
	Yes
	Yes
	4
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	City of Duchesne
	Yes
	No
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	City of Myton
	Yes
	Yes
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	City of Roosevelt
	Yes
	Yes
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	Town of Altamont
	Yes
	No
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	Town of Tabiona
	Yes
	No
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses



According to the 2019 Utah State Hazard Mitigation Plan, Duchesne County has 12 schools, one hospital, and 12 emergency response facilities that are exposed to potential wildfires. The combined value of the residential buildings in Duchesne County is $1,660,528,000, and the combined value of non-residential buildings is $359,267,000. The total building value is $2,019,795,000 (Utah Hazard Mitigation Plan, 2019). 
Fatalities from wildfire in Utah are relatively uncommon, with 22 recorded deaths since 1950. Four deaths have occurred in Duchesne County due to wildfire, with one death from the Fruitland Fire in 1996 and three deaths from the Neola North Fire in 2007 (Utah Hazard Mitigation Plan, 2019).
The potential losses to critical facilities in Duchesne County due to wildfires are identified in the table below.
[bookmark: _heading=h.md7ow1mr3q72]Table 5-5. Duchesne County Potential Impacts from Wildfire
	Facility
	Impacted
	Not Impacted
	Description

	Hospitals/Medical Clinics
	
	X
	

	Schools
	
	X
	

	EOC
	
	X
	

	Police Stations
	
	X
	

	Fire Stations
	
	X
	

	County/City Facilities
	
	X
	

	Homes
	X
	
	Approximately $4 to $5 million in damages

	Crops
	
	X
	

	Businesses
	
	X
	



[bookmark: _heading=h.g2r5guhdflk3]Table 5-6. Wildfire: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.134% chance per year
	0.0
	$2,780
	$399,675
	$0
	$402,455
	97.9
	Relatively High

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.040% chance per year
	0.0
	$1,114
	$77,428
	$0
	$78,542
	93.4
	Relatively Moderate

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0.038% chance per year
	0.0
	$392
	$11,126
	$0
	$11,518
	85.0
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0.007% chance per year
	0.0
	$9
	$1,038
	$0
	$1,047
	66.3
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



As documented in the previous regional plan, the following table identifies the roads and utilities within Duchesne County at potential risk to wildfire.
[bookmark: _heading=h.miisd2mtclyu]Table 5-7. Cost of Roads and Utilities at Risk to Wildfire
	Transportation

	Name
	Estimated Cost

	Local Neighborhood/City Roads
	$1,237,836,000

	State Route 35
	$2,654,850

	State Route 87
	$31,544,445

	State Route 121
	$2,172,150

	State Route 150
	$8,881,680

	State Route 191
	$11,777,880

	State Route 208
	$14,118,975

	State Route 311
	$6,250,965

	US Highway 40
	$75,000,000

	Utilities

	Name
	Estimated Cost

	Moon Lake Power Plant
	$10,000,000

	KV-138
	$290,162

	Power Lines
	$2,233,915

	Natural Gas
	$2,261,824

	Note: Costs are in 2012 dollars.



· [bookmark: _heading=h.upow9e4af8qq]Vulnerable Populations
Potentially vulnerable populations may experience difficulty preparing for and responding to wildfire. The table below lists the vulnerable populations in Duchesne County that may be at greater risk during a wildfire.
[bookmark: _heading=h.dipgif8udll6]Table 5-8. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a wildfire.
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[bookmark: _heading=h.z84ijkhye5nu]Figure 5-4. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.7hrl3go5lobb]Table 5-9. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)




Wildfire places high demands on electrical power supplies that can lead to blackouts or brownouts. The following table lists types of critical facilities that could be negatively affected by power outages during extreme heat, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.x6w6l0lp1vag]Table 5-10. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.bxb8tcuz56l1]Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of wildfire. As housing continues to encroach on WUI areas, more structures may become vulnerable to wildfire.
· [bookmark: _heading=h.3i82752959kh]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.d5fbl2e7w878]Effects of Climate Change on Severity of Impacts
According to University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme drought and heat, which can lead to more frequent and severe wildfires. UCAR explains that warmer temperatures cause more evaporation, turning water into vapor in the air and causing drought in some areas of the world. Places prone to drought are expected to become even drier over the following century, creating perfect dry conditions for wildfires (UCAR, 2023). Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, wildfires, and more intense urban heat island effects), compounding already existing stressors.
· [bookmark: _heading=h.5s09vzh4kcej]Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.syjyikit7ie6]Table 5-11. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to longer and more catastrophic wildfire seasons.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.98eisemeiilw]FEMA NRI SCORE
[bookmark: _heading=h.ja200bwhd6y5]Table 5-12. Wildfire: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	98.4
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	93.8
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	85.4
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	72.8
	Relatively Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.hkmf2lhpn8rr]FLOOD
· [bookmark: _heading=h.sxfeg0vn6bn8]HAZARD DESCRIPTION
Flooding is defined by the National Weather Service (NWS) as “the inundation of normally dry areas as a result of increased water levels in an established water course.” River flooding, the condition where the river rises to overflow its natural banks, may occur due to a number of causes, including prolonged, general rainfall, locally intense thunderstorms, snowmelt, and ice jams. In addition to these natural events, there are a number of factors controlled by human activity that may cause or contribute to flooding. These include dam failure (discussed below) and activities that increase the rate and amount of runoff, such as paving, reducing ground cover, and clearing forested areas. Flooding is a periodic event along most rivers, with the frequency depending on local conditions and controls, such as dams and levees. The land along rivers that is identified as being susceptible to flooding is called the floodplain.
Flooding is a dynamic natural process. Along rivers and streams, a cycle of erosion and deposition is continuously rearranging and rejuvenating the aquatic and terrestrial systems. Although many plants, animals, and insects have evolved to accommodate and take advantage of these ever-changing environments, property and infrastructure damage often occurs when people develop floodplains and natural processes are altered or ignored.
Flooding can also threaten life, safety, and health and often results in substantial damage to infrastructure, homes, and other property. The extent of damage caused by a flood depends on the topography, soils, and vegetation in an area, and the depth and duration of flooding, velocity of flow, rate of rise, and the amount and type of development in the floodplain.
· [bookmark: _heading=h.p865rpws8u7b]TYPES OF FLOODING
Flooding can occur in a number of ways, and many instances are not independent of each other and can occur simultaneously during a flood event. The types of flooding considered for this plan include:[image: A river with trees in the background

Description automatically generated]Figure . Flash Flood in Duchesne County (KSL News, 2023)

· Heavy rainfall
· Urban stormwater overflow
· Rapid snowmelt
· Rising groundwater (generally in conjunction with heavy prolonged rainfall and saturated conditions)
· Riverine ice jams
· Flash floods
· Alluvial fan flooding
· Flooding from dam failure
· [bookmark: _heading=h.qjj45eymb2wi]RELATED HAZARDS
· [bookmark: _heading=h.mnbsmjyqvvg8]River or Stream Flood
· Hazard Description
	Potential Probability
	
	
Low
 

	
	
	

	
	
	

	Potential Consequence
	
	High

	
	
	

	
	
	

	Location
	Along the Duchesne River, Rock Creek, Lake Fork River, Yellowstone River, Strawberry River, Dry Gulch Creek, Cottonwood Creek, Uinta River, Red Creek, Currant Creek, and their respective tributaries

	Seasonal Pattern or Conditions
	Heavy snowfall runoff in spring and early summer; monsoonal thunderstorms and heavy rainfall in late summer

	Duration
	Flooding can last hours to days or even months

	Analysis Used
	FIS, FIRM, GIS data, information from community residents, UGS, BasinNow, HUD Exchange, NOAA, NWS, NFIP, 2019 Utah Hazard Mitigation Plan, local newspaper articles, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



River flooding—the condition where the river rises to overflow its natural banks—may occur due to a number of causes, including prolonged, general rainfall, locally intense thunderstorms, snowmelt, and ice jams.
· Location[image: A muddy river with trees and a hill in the background

Description automatically generated]Figure . Road Flooding along Red Creek near Fruitland, UT in July 2019 (ABC4 News, 2019)

Riverine flooding occurs in the low-lying areas of the county adjacent to streams and rivers, such as the Duchesne River, Rock Creek, Lake Fork River, Yellowstone River, Strawberry River, Dry Gulch Creek, Cottonwood Creek, Uinta River, Red Creek, Currant Creek, and their tributaries. Erosion along rivers and streams can cause flooding during unusually wet years during spring snowmelt (UGS, 1987). Additionally, during high snowmelt years or high moisture conditions, rivers can threaten bridges and lead to flooding. The photo to the right shows lowland and road flooding from high levels of Red Creek during the summer of 2019.
Because of their locations near many streams and rivers, all jurisdictions in the county have a very high flood threat. The city of Duchesne is the county seat and the second largest community in the county and has a large floodplain zone around Strawberry River and Duchesne River.
Several roads in Duchesne County are low water crossings that pass over creeks and are often inundated with water during high flow seasons. Strawberry River Road, Rock Creek Road, Moon Lake Road, burn scar areas, and any roads that cross rivers or streams are all subject to repeat flooding in Duchesne County. Emergency repairs are frequently necessary to maintain passage over the roads.
· Extent
The NFIP classifies floods through the use of recurrence intervals as seen in the chart below.
[image: A table with text on it

Description automatically generated]
[bookmark: _heading=h.ew5yxb2ubtwf]Figure 6-3. NFIP Flood Recurrence Intervals
The federal standard for floodplain management under the National Flood Insurance Plan (NFIP) is the “100-year floodplain.” This area is chosen using historical data such that in any given year there is a 1% chance of a “base flood” (also known as “100-year flood” or “regulatory flood”). A base flood is one that covers or exceeds the 100-year floodplain. A “500-year floodplain” is an area with at least a .2% chance of flood occurrence in any given year (HUD Exchange, 2024).
The following maps, including the FIRM, show the flood zones with inundation areas for Duchesne, Myton, Roosevelt, Altamont, and Tabiona.
[image: A map of a river
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[bookmark: _heading=h.5ykafgi3ad4p]Figure 6-4. City of Duchesne Flood Map
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[bookmark: _heading=h.8s95i3v7usn]Figure 6-5. City of Myton Flood Map
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[bookmark: _heading=h.i1xi677td2g2]Figure 6-6. City of Rosevelt North Flood Map
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[bookmark: _heading=h.fmo38fur8vmy]Figure 6-7. City of Roosevelt South Flood Map
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[bookmark: _heading=h.er6vp1xtt5xb]Figure 6-8. Town of Altamont Flood Map
· 
[image: A map of land with different colored squares
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[bookmark: _heading=h.2h13om5f3pn7]Figure 6-9. Town of Tabiona Flood Map
· Historical Frequency & Probability of Future Occurrence
Changes in climate will likely increase the region’s flood risk as the planning area experiences more extreme precipitation events triggering flash flooding, monsoons during late summer to early fall, and runoff from rain falling on snow events, common with warming temperatures.
Streams and rivers (Duchesne River, Rock Creek, Lake Fork River, Yellowstone River, Strawberry River, Dry Gulch Creek, Cottonwood Creek, Uinta River, Red Creek, Currant Creek, and their respective tributaries) create a very high flood threat and increases the probability of future events. 
The Storm Events Database from the NOAA lists four river flood events in Duchesne County between 2000–2023. Only one of these events affected Roosevelt, and the rest occurred in unincorporated Duchesne County.
[bookmark: _heading=h.ikisigrn2sc6]Table 6-1. River Flood Events in Duchesne County, UT (2000–2023)
	Location Within County
	Date
	Property Damage ($)
	Cause

	Neola
	06/24/2011
	$50,000
	Rapid spring snowmelt

	Hanna
	07/01/2011
	$50,000
	Rapid spring snowmelt

	Fruitland
	09/12/2013
	$15,000
	Heavy rain

	Roosevelt
	09/22/2016
	$100,000
	Thunderstorms, large hail

	Source: NOAA Storm Events Database, 2010–2023



One particularly damaging flood occurred in September 2013 when widespread heavy precipitation kept rivers and creeks across Duchesne County running at elevated to above bank conditions. Flooding occurred in Duchesne from the Duchesne River and along SR 191. Several streets, including Main Street, in Duchesne were flooded. Multiple mudslides also occurred on SR 191 between Duchesne and Helper, depositing mud and debris on the road and trapping several motorists (Storm Events Database, 2024).
River flooding is likely to occur again in the future. According to Neighborhoods at Risk, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year by 2049 (from 1.7 days to 2 days per year). By 2049, Duchesne County is also expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation. Heavy precipitation can lead to riverine flooding as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation can contribute to sustained flooding.
· Impacts & Loss Estimates
The jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona and parts of unincorporated Duchesne County may be impacted by river flooding, as presented in the table below. 
[bookmark: _heading=h.qkg1xhmzkybt]Table 6-2. Impacts of River Flood by Jurisdiction
	Jurisdiction
	Impacted by River Floods
	Fatalities Due to River Floods
	Potential Impacts of River Floods

	Duchesne County
	Yes
	1
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Duchesne
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Myton
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Roosevelt
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Altamont
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Tabiona
	Yes
	1
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses



Human death and injury sometimes occur as a result of river flooding but are not common. Sometimes deaths are a result of hazards created by flooding. Duchesne County has seen one death related to flooding near Tabiona that washed out a culvert and took out part of SR 35, killing a 15-year-old girl who was riding as a passenger in a vehicle traveling on the road. Two others were injured during this incident (Deseret News, 2011). Human hazards during flooding include drowning, electrocution due to downed power lines, leaking gas lines, fires and explosions, hazardous chemicals, and displaced wildlife. Economic loss and disruption of social systems are often enormous. Floods may destroy or damage structures, furnishings, business assets including records, crops, livestock, roads, and highways. They often deprive large areas of electric service, potable water supplies, wastewater treatment, communications, and many other community services, including medical care, and may do so for long periods of time. 
At least $215,000 in property damage has occurred since 2000 due to river flooding, as reported by the Storm Events Database, although actual damage over this time period is likely much higher.
Duchesne County participates in the National Flood Insurance Program (NFIP). As of 2019, the county had a total premium of $4,912, six policies, and $532,700 in total coverage (Utah Hazard Mitigation Plan, 2019). The county has had seven claims since becoming a participating community in 2017. 
[bookmark: _heading=h.11ebotqryow7]Table 6-3. Riverine Flooding: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.7 events per year
	0.0
	$23,441
	$1,886
	$44
	$25,371
	68.3
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.7 events per year
	0.01
	$121,117
	$9,243
	$134
	$130,494
	89.0
	Relatively Moderate

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0.7 events per year
	0.0
	$0
	$0
	$1
	$1
	25.6
	Very Low

	Census Tract 940501: City of Roosevelt

	0 events per year
	0.0
	$0
	$0
	$0
	$0
	0.0
	No Expected Annual Losses

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to river flooding. Structures without foundations are more likely to be swept away or damaged in a flood. Additionally, those who are unable to transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.jfikv1b7kfxi]Table 6-4. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a flood.
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[bookmark: _heading=h.n59hrcotlba5]Figure 6-10. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.1z3y39u01fhc]Table 6-5. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)




River floods may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from floods, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.sjzcd5fxljzt]Table 6-6. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of riverine flooding.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.tkmmmq6bvkpg]Table 6-7. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.es7lz4ij3k4d]Table 6-8. Riverine Flooding: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	72.1
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	89.7
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	25.6
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0.0
	No Rating
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.4i4c4sfcrujf]Flash Flood
· Hazard Description
	Potential Probability
	
	 
Medium
 

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Along the Duchesne River, Rock Creek, Lake Fork River, Yellowstone River, Strawberry River, Dry Gulch Creek, Cottonwood Creek, Uinta River, Red Creek, Currant Creek, and their respective tributaries; surrounding riparian areas

	Seasonal Pattern or Conditions
	Heavy snowfall runoff in spring and early summer; monsoonal thunderstorms and heavy rainfall in late summer

	Duration
	Flooding can last hours to days or even months

	Analysis Used
	FIS, FIRM, GIS data, information from community residents, UGS, HUD Exchange, NOAA, NWS, NFIP, 2019 Utah Hazard Mitigation Plan, local newspaper articles, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



Flash flood is defined by the NWS as “a rapid and extreme flow of high water into a normally dry area or a rapid water level rise in a stream or creek above a predetermined flood level, beginning within six hours of the causative event (e.g., intense rainfall, dam failure, ice jam). Ongoing flooding can intensify to flash flooding in cases where intense rainfall results in a rapid surge of rising flood waters.” Flash floods differ from floods (discussed above in River or Stream Flood) in the rapidity with which they develop. River floods generally develop over a period of several days, providing more warning time and time for preparation and evacuation. Flash floods occur with little or no warning. They may occur during thunderstorms due to rapid runoff from steep terrain, from areas where the soil is already saturated, or in urban areas where vegetation has been removed and pavement has replaced exposed soil. Flash floods may also arise as the result of dam failure (discussed below).
· Location
Flooding affects the majority of Utah due to heavy mountain precipitation and runoff. Consistent wildfires also exacerbate existing flood risks. Duchesne County can experience changes in the geography of the landscape from sediment movement during flash floods (Utah Hazard Mitigation Plan, 2019). Swelling or shrinking rocks and soils due to summer thunderstorms can cause favorable conditions for flash flooding in Duchesne County. Swelling or shrinking soils are found in the Mancos Shale, the Brushy Basin Member of the Morrison Formation, the Chinle Formation, and the Moenkopi Formation within the county (UGS, 1964). 
Areas in Duchesne County that are susceptible to flash flooding include Duchesne River, Rock Creek, Lake Fork River, Yellowstone River, Strawberry River, Dry Gulch Creek, Cottonwood Creek, Uinta River, Red Creek, and Currant Creek. Repeat flash flooding has occurred at Strawberry River Road, Rock Creek Road, Moon Lake Road, the Dollar Ridge Fire burn scar areas, Hwy 40, Camelot Road, River Road, US 191, Indian Canyon, Timber Canyon, and the Strawberry Pinnacles area. Future flooding is likely to occur in these areas again. 
· Extent
Flash floods occur suddenly within six hours of intense rainfall from a thunderstorm or several thunderstorms. Flash floods are common amongst Duchesne County’s creek beds, making these areas especially hazardous during rainfall.
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[bookmark: _heading=h.o2anwzj9ee2c]Figure 6-11. Understanding Flooding (NWS, 2015)
· Historical Frequency & Probability of Future Occurrence
The Storm Events Database from the NOAA lists 10 flash flood events and three debris flow events in Duchesne County between 2000–2023. Six of these flash flood events occurred in Fruitland, five in Duchesne, one in Tabiona, and the rest in unincorporated Duchesne County. The following table lists all flash flood and debris flow events since 2000.
[bookmark: _heading=h.epgjnhbu2slg]Table 6-9. Flood Events in Duchesne County, UT (2000–2023)
	Location Within County
	Date
	Event Type
	Property Damage ($)
	Description

	Duchesne
	08/16/2003
	Flash Flood
	N/A
	Heavy rain caused flash flooding along Hwy 40

	Duchesne
	06/23/2005
	Flash Flood
	N/A
	Water rose quickly and flowed over Hwy 40

	Fruitland
	09/08/2005
	Flash Flood
	N/A
	Portion of Camelot Rd washed out

	Duchesne
	08/06/2006
	Flash Flood
	N/A
	Flash flood washed out road in Indian Canyon

	Tabiona
	07/13/2011
	Flash Flood
	$200,000
	Heavy rain caused flash flooding and washed out SR 35, causing two vehicles to crash. One was killed and two were injured.

	Duchesne
	07/27/2011
	Flash Flood
	N/A
	Thunderstorms caused flooding along River Rd as the Duchesne River rose

	Fruitland
	07/22/2018
	Flash Flood
	$150,000
	Heavy rain caused flash flooding over Dollar Ridge Fire burn scar and along Strawberry River. Dozens were trapped in Camelot Resort area and Timber Canyon.

	Fruitland
	07/26/2019
	Flash Flood
	N/A
	Heavy rain over Dollar Ridge Fire burn scar caused debris flows and flash flood

	Duchesne
	07/31/2021
	Flash Flood
	N/A
	Heavy rain caused debris flow

	Fruitland
	08/01/2021
	Flash Flood
	$1,100
	Heavy rain caused debris flow in Timber Canyon

	Fruitland
	08/01/2022
	Debris Flow
	N/A
	Large debris flow from Dollar Ridge Fire burn scar to Strawberry Pinnacles area

	Fruitland
	03/15/2023
	Debris Flow
	$1,000
	Snowmelt caused debris flow over US 191

	Utah Railway Junction
	09/03/2023
	Debris Flow
	$5,000
	Heavy rain resulted in mudslides and debris flows across US 191

	Source: NOAA Storm Events Database, 2000–2023



Flash flooding is likely to occur again in the future. According to Neighborhoods at Risk, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year by 2049 (from 1.7 days to 2 days per year). By 2049, Duchesne County is also expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation. Heavy precipitation can lead to flash flooding as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation can contribute to sustained flooding.
· Impacts & Loss Estimates
Any area in Duchesne County along the Duchesne River, Rock Creek, Lake Fork River, Yellowstone River, Strawberry River, Dry Gulch Creek, Cottonwood Creek, Uinta River, Red Creek, Currant Creek, and their respective tributaries or along any gullies and washes are at risk to flash flooding, including the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona. Susceptible roads and areas include Strawberry River Road, Rock Creek Road, Moon Lake Road, the Dollar Ridge Fire burn scar areas, Hwy 40, Camelot Road, River Road, US 191, Indian Canyon, Timber Canyon, and the Strawberry Pinnacles area.
[bookmark: _heading=h.8zjv5iopce2k]Table 6-10. Impacts of Flash Flood by Jurisdiction
	Jurisdiction
	Impacted by Flash Floods
	Experienced Significant Flash Flood with $1,000+ in Damage Since 2010
	Fatalities Due to Flash Floods
	Potential Impacts of Flash Floods

	Duchesne County
	Yes
	Yes
	1
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Duchesne
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Myton
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Roosevelt
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Altamont
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	Town of Tabiona
	Yes
	Yes
	1
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses



Because flash floods develop so rapidly, people on foot or in automobiles may be stranded or may be swept away and injured or drowned. They are characterized by high velocity water flow and large amounts of debris, both of which cause damage to or destroy structures and other objects in their path. 
Human death and injury sometimes occur as a result of flash flooding but are not common. Sometimes deaths are a result of hazards created by flooding. Duchesne County has seen one death related to flash flooding near Tabiona that washed out a culvert and took out part of SR 35, killing a 15-year-old girl who was riding as a passenger in a vehicle traveling on the road. Two others were injured during this incident (Deseret News, 2011).
At least $357,100 in property damage has occurred since 2000 due to flash flooding, as reported by the Storm Events Database, although actual damage over this time period is likely much higher.
Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to flash flooding. Structures without foundations are more likely to be swept away or damaged in a flood. Additionally, those who are unable to transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.ncmz2t3hwbf6]Table 6-11. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a flood.
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[bookmark: _heading=h.78ol4apkcqrx]Figure 6-12. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.fqp19ypqm4ky]Table 6-12. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline

Description automatically generated]

	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Flash floods may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from floods, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.wq20qcnwfvdn]Table 6-13. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of flash flooding.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.b44j5eed3wka]Table 6-14. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate flash flood as part of its National Risk Index.
· [bookmark: _heading=h.v4k6n05giq3t]Dam Failure
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Dam locations are mainly located within the east-central region of the county, including in and near Duchesne, Myton, Roosevelt, Altamont, and Tabiona.

	Seasonal Pattern or Conditions
	Rainy Day Failure happens primarily during heavy precipitation events and can have some warning time. Sunny Day Failure happens with no warning at all and can happen at any time.

	Duration
	Hours, days. Depends on spillway type and area, maximum cfs discharge, overflow or breach type, dam type. Refer to Dam Inventory for more information.

	Analysis Used
	FIS, Utah Division of Water Rights and Dam Safety, local input, 2019 Utah Hazard Mitigation Plan, National Inventory of Dams, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



Dam failure is the unintended release of impounded waters. Dams can fail for one or a combination of the following reasons: 
· Overtopping caused by floods that exceed the capacity of the dam
· Deliberate acts of sabotage
· Structural failure of materials used in dam construction
· Poor design and/or construction methods
· Movement and/or failure of the foundation supporting the dam
· Settlement and cracking of concrete or embankment dams  
· Piping and internal erosion of soil in embankment dams. 
· Inadequate maintenance and upkeep
Failures may be categorized into two types: component failure of a structure that does not result in a significant reservoir release, and uncontrolled breach failure that leads to a significant release. With an uncontrolled breach failure of a manmade dam there is a sudden release of the impounded water, sometimes with little warning. The ensuing flood wave and flooding have enormous destructive power.  The Dam Safety Program of the Utah Division of Water Rights is responsible for dam safety in Utah.
· Location
Duchesne County has a total of 315 dams throughout the county, with 12 high hazard and 14 moderate hazard dams that have the potential to cause significant loss to property and/or life in the event of a dam failure (Dam Safety, 2024). As listed in the table below, there are several communities in Duchesne County that would potentially be affected by a dam breach if one occurred. Soldier Creek Dam in Wasatch County is also included because a dam failure would impact the city of Duchesne.
[bookmark: _heading=h.o0bxrm53x0wb]Table 6-15. Vulnerable Downstream Communities in Duchesne County, UT
	Dam Name
	DWRi Hazard Rating
	First Downstream Community
	Distance in Miles

	Big Sand Wash Dam
	High
	Upalco
	.8

	Big Sand Wash East
	High
	Upalco
	.8

	Big Sand Wash West
	High
	Upalco
	.8

	BOR Moon Lake
	High
	Myton
	36

	BOR Soldier Creek (Wasatch County)
	High
	Duchesne
	44

	BOR Starvation
	High
	Duchesne
	3

	BOR Stillwater (Upper)
	High
	None—drains to Rock Creek, then Duchesne River
	N/A

	Browns Draw
	High
	Roosevelt
	12

	Chepeta Lake
	High
	Whiterocks
	30

	Cliff Lake (Duchense)
	High
	Whiterocks
	20

	Midview (Lake Boreham)
	High
	Myton
	7

	Red Creek (Duchesne)
	High
	Fruitland
	7

	Twin Pots
	High
	Altonah
	10

	Atwood Lake
	Moderate
	Whiterocks
	27

	Chain Lake (Lower)
	Moderate
	Neola
	21

	Chain Lake (Upper)
	Moderate
	Whiterocks
	20

	Crescent Lake
	Moderate
	Whiterocks
	24

	Duchesne County (Wascob Dam)
	Moderate
	None
	N/A

	Fox Lake
	Moderate
	Whiterocks
	29

	Roosevelt City Golf Course Pond
	Moderate
	Roosevelt
	.5

	Art Taylor
	Moderate
	None
	N/A

	Town of Altamont
	Moderate
	None
	N/A

	Upper Sandwash Ranch—Dog 6
	Moderate
	None
	N/A

	Upper Sandwash Ranch—Honeymoon—1
	Moderate
	None
	N/A

	Van Tassell Land & Livestock LLC
	Moderate
	None
	N/A

	Wasatch Energy Management—East Pond
	Moderate
	None
	N/A

	Wasatch Energy Management—West Pond
	Moderate
	None
	N/A

	Source: Dam Safety, 2024



The majority of dams in the county can be found within the east-central region of the county. All other dams are scattered throughout the county in various locations. 
· Extent
Dams in Utah are classified according to hazard, size, and use. There are three hazard ratings used by the Dam Safety Program in Utah: high, moderate, and low. The hazard rating reflects proximity to people and property. High hazard dams are located where there are significant consequences downstream if the dam fails, such as loss of human life and significant property damage. Moderate hazard is typically defined as a dam whose failure will cause significant property destruction. Low hazard dams will cause minimal property destruction (Utah Hazard Mitigation Plan, 2019). As growth continues, homes are being built closer to dams, creating “hazard creep,” which creates additional urgency to ensure dams meet safety standards and don’t put lives and property at unnecessary risk (Dam Safety, 2024). The National Dam Safety Program breaks out these three hazard ratings even further using the following scale (FEMA, 2015).
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[bookmark: _heading=h.v8ut9gc9ex03]Figure 6-13. Joint Federal Risk Categories for Dam Failure
Of the 315 total dams in Duchesne County, the Utah Division of Water Rights (DWRi) Dam Safety database identifies 12 high hazard dams in Duchesne County (excluding inactive, planned, or under construction dams), as seen in the table below. A high hazard rating means there is a possibility of life being lost due to dam failure. 14 dams are listed as having a moderate hazard rating, meaning there would be significant downstream property loss if the dam were to fail. 267 dams have a low hazard rating, which means if a dam failure were to occur, there would be insignificant property loss; however, these dams should still be monitored. The remaining 22 dams do not have a hazard rating but are still listed in the database. The classification of a high hazard dam does not mean that the dam has a high probability of failure. Dam safety hazard classifications simply delineate the downstream consequences if a dam were to fail. Potential dam failure in Duchesne County is rated as “possible.” If a dam were breached in the county, the communities identified in the table in the Location section above would be affected.
The National Inventory of Dams (NID) ranks dams as high, significant, or low. The NID lists 26 dams in Duchesne County that have a rating of high or significant.
In addition to listing all dams from DWRi Dam Safety in Duchesne County with a rating of high or moderate, the following table notes all 26 dams from the National Inventory of Dams (NID) that have a rating of high or significant.
[bookmark: _heading=h.nhewl46g2ikj]Table 6-16. Dams in Duchesne County, UT
	
	Dam Name
	DWRi Hazard Rating
	NID Hazard Rating

	1
	Big Sand Wash Dam
	High
	High

	2
	Big Sand Wash East
	High
	High

	3
	Big Sand Wash West
	High
	High

	4
	BOR Moon Lake
	High
	High

	5
	BOR Starvation
	High
	High

	6
	BOR Stillwater (Upper)
	High
	High

	7
	Browns Draw
	High
	High

	8
	Chepeta Lake
	High
	High

	9
	Cliff Lake (Duchense)
	High
	High

	10
	Midview (Lake Boreham)
	High
	High

	11
	Red Creek (Duchesne)
	High
	High

	12
	Twin Pots
	High
	High

	13
	Atwood Lake
	Moderate
	Significant

	14
	Chain Lake (Lower)
	Moderate
	Significant

	15
	Chain Lake (Upper)
	Moderate
	Significant

	16
	Crescent Lake
	Moderate
	Significant

	17
	Duchesne County (Wascob Dam)
	Moderate
	Significant

	18
	Fox Lake
	Moderate
	Significant

	19
	Roosevelt City Golf Course Pond
	Moderate
	Significant

	20
	Art Taylor
	Moderate
	Significant

	21
	Town of Altamont
	Moderate
	Significant

	22
	Upper Sandwash Ranch—Dog 6
	Moderate
	Significant

	23
	Upper Sandwash Ranch—Honeymoon—1
	Moderate
	Significant

	24
	Van Tassell Land & Livestock LLC
	Moderate
	Significant

	25
	Wasatch Energy Management—East Pond
	Moderate
	Significant

	26
	Wasatch Energy Management—West Pond
	Moderate
	Significant

	Source: Dam Safety, 2024; NID, 2024



Soldier Creek is a high hazard dam located in Wasatch County; however, the risk is region wide, and the first downstream community is Duchesne, which is a city in Duchesne County with 1,588 people and is 44 miles away. The dam was completed in 1973 and is owned by the Department of the Interior Bureau of Reclamation. The reservoir storage at spillway crest is 1,106,500 acre-feet, and the reservoir storage at dam crest is 1,127,000 acre-feet. The maximum dam breach flow is 999,000 cfs with a 0-square mile drainage basin area. 
· Historical Frequency & Probability of Future Occurrence
The only significant dam failure to occur in Duchesne County was the Little Deer Creek Dam on June 16, 1963. The reservoir and dam were newly constructed for additional water storage along Little Deer Creek, which was a small tributary of the upper Duchesne River. Shortly after being filled with water for the first time, the dam was breached, and approximately 1,200 acre-feet of water poured out, scouring Little Deer Creek Canyon below. A family was camping below along the North Fork of the Duchesne River, and a four-year-old boy was killed in the flood waters. Ten bridges were also washed out and several farms were damaged. The flood waters reached the communities of Hanna and Tabiona within five hours and were approximately 15 miles away. Duchesne was 45 miles away and saw the flood waters in 12 hours. The dam failure caused an estimated $318,000 in damages (ASDSO, 2024; Lindon, 2004). 
Dam failure could occur at any time without warning, so it’s imperative to continue monitoring each dam in the county, especially those with high or moderate hazard ratings. The cities of Duchesne and Roosevelt are most at risk of a dam failure. The city of Myton has minimal risk. The towns of Altamont and Tabiona are not in the direct path of any high or moderate rated dams but could still be affected by smaller dams, canals, or culverts.
The risk of dam failure is not likely to increase so long as dams are maintained as they are required by law. However, according to Neighborhoods at Risk, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year by 2049 (from 1.7 days to 2 days per year). By 2049, Duchesne County is also expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation. Heavy precipitation can lead to flooding as the ground fails to absorb the high volume of precipitation that falls in a short period, which has the potential to suddenly overwhelm a dam, especially if the dam is not carefully monitored and maintained. 
· Impacts & Loss Estimates
The jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona and parts of unincorporated Duchesne County may be impacted by dam failure, as presented in the table below. 
[bookmark: _heading=h.u95nvikycpcn]Table 6-17. Impacts of Dam Failure by Jurisdiction
	Jurisdiction
	May Be Impacted by Dam Failure
	Potential Impacts of Dam Failure

	Duchesne County
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	City of Duchesne
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	City of Myton
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	City of Roosevelt
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	Town of Altamont
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	Town of Tabiona
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses



High and moderate hazard dams have the potential to cause possible loss of human life (high hazard) or significant property damage (moderate hazard) if they were to fail and are therefore of most concern to the county. However, due to strict regulations, frequent monitoring, and periodic inspection of these high and moderate hazard dams, the likelihood of a dam failure is low.
One fatality has occurred in Duchesne County due to dam failure from the Little Deer Creek Dam failure in 1963 when a four-year-old boy was drowned.
The severity of a dam failure depends on the area surrounding the dam or levee, the volume and velocity of water that breaches the structure, and the structures and population in the area. A dam failure will result in flooding of normally protected areas, primarily low-lying areas downstream of the dam, resulting in impacts similar to those seen that are within the normal floodplain. Impacts include damaged or destroyed essential utilities, homes, major roads, crops, and businesses. See the table below for specific potential losses associated with the dam failure hazard.
[bookmark: _heading=h.574yzwrly32x]Table 6-18. Critical Facilities Potentially Impacted by Dam Failure
	Dam
	Potentially Impacted if Dam Failed

	
	Hospitals/ Medical Clinics
	Schools
	EOC
	Police Station
	Fire Station
	County/City Facilities
	Essential Utilities
	Major Roads/Bridges
	Homes
	Crops
	Businesses

	Big Sand Wash
	
	
	
	
	
	
	
	X
	X
	X
	

	Moon Lake
	
	
	
	
	
	
	
	X
	X
	X
	

	Starvation
	X
	X
	
	
	X
	X
	X
	X
	X
	X
	X

	Upper Stillwater
	
	
	
	
	
	
	
	X
	
	X
	

	Browns Draw
	
	
	
	
	
	
	
	X
	X
	X
	

	Chepeta Lake
	
	
	
	
	
	
	
	X
	
	
	

	Cliff Lake
	
	
	
	
	
	
	
	
	
	
	

	Midview 
	
	
	
	
	
	
	X
	X
	X
	X
	

	Red Creek
	
	
	
	
	
	
	X
	X
	X
	X
	

	Twin Pots
	
	
	
	
	
	
	X
	X
	
	X
	

	Atwood Lake
	
	
	
	
	
	
	
	
	
	
	

	Lower Chain Lake
	
	
	
	
	
	
	
	
	
	
	

	Upper Chain Lake
	
	
	
	
	
	
	
	
	
	
	

	Crescent Lake
	
	
	
	
	
	
	
	
	
	
	

	Fox Lake
	
	
	
	
	
	
	
	
	
	
	

	Milk Lake
	
	
	
	
	
	
	
	
	
	
	

	Roosevelt City Golf Course Pond
	
	
	
	
	
	
	
	X
	X
	X
	

	Soldier Creek
	X
	X
	
	
	X
	X
	X
	X
	X
	X
	X



The 2019 Utah State Hazard Mitigation Plan compiled the total potential dam inundation area for each county in Utah. For Duchesne County, 111.51 square miles (out of 3,248.13 total square miles in the county) could potentially be affected by one or more dam failures. This is a percentage of 3.43%. The cities of Duchesne and Roosevelt have the most potential for significant loss of life and/or property. 
Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to dam failure. Structures without foundations are more likely to be swept away or damaged in the event of a dam failure and the subsequent flash flood. Additionally, those who are unable to quickly transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.soam7ip1gu1q]Table 6-19. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a dam failure.
[image: A map of the state of colorado

Description automatically generated]
[bookmark: _heading=h.z6kcjaqv01zw]Figure 6-14. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.v3el7rkdzzay]Table 6-20. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Dam failure and subsequent flooding may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from dam failure, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.6mvk3jyb8gog]Table 6-21. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of dam failure.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding and places more pressure on existing dams (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.opwaeaartrvd]Table 6-22. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding and threaten reservoir/lake capacities, which may place additional pressure on existing dams.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate dam failure as part of its National Risk Index.


· [bookmark: _heading=h.8v3iaud4adp5]DROUGHT
· [bookmark: _heading=h.gassffvjls9]HAZARD DESCRIPTION
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	 
Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Generally summer and early fall

	Duration
	Drought events may last one month to several months to years

	Analysis Used
	National Drought Mitigation Center, NCEI, 2019 Utah Hazard Mitigation Plan, RGJ, NOAA, NWS, Utah Division of Water Resources, EWG, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, UCAR



Drought is an expected phase in the climactic cycle of almost any geographical region. Objective, quantitative definitions for drought exist but most authorities agree that, because of the many factors contributing to it and because its onset and relief are slow and indistinct, none is entirely satisfactory. According to the National Drought Mitigation Center, drought “originates from a deficiency of precipitation over an extended period of time, usually a season or more. This deficiency results in a water shortage for some activity, group, or environmental sector” (NDMC, 2024a). What is clear is that a condition perceived as “drought” in a given location is the result of a significant decrease in water supply relative to what is “normal” in that area.    
It should be noted that water supply is not only controlled by precipitation (amount, frequency, and intensity) but also by other factors, including evaporation (which is increased by higher-than-normal heat and winds), transpiration, temperature, soil moisture, and human use.
Utah specifically is a dry landscape and is among one of the driest states in the country, receiving on average approximately 13 inches of precipitation per year (Utah Hazard Mitigation Plan, 2019). 
· [bookmark: _heading=h.nfgkzhyhjo0r]LOCATION
Duchesne County is subject to drought events due to its partial location in the semi-arid region of Utah. The county is represented by portions of two of the seven different climate divisions in Utah, which are referred to as the Uinta Basin and Northern Mountains divisions (see following figure). The Uinta Basin region often experiences drought, but the portion of the Northern Mountains division that is located in Duchesne County primarily consists of the Uinta Mountains, which have no real dry season with warm-to-hot summers and cold, snowy winters (Climate of Utah, 2009). Drought events affect the county, incorporated cities, and unincorporated communities.
[image: A map of the climate divisions
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[bookmark: _heading=h.6p1ct22du4nu]Figure 7-1. Utah Climate Divisions
· [bookmark: _heading=h.l7itaqnbm5yn]EXTENT
The following figure displays the precipitation conditions for the United States using the Palmer Drought Severity Index, which is taken from the National Weather Service (NWS). The Palmer Drought Severity Index (PDSI) is a means of quantifying drought in terms of prolonged and abnormal moisture deficiency or excess. This index indicates general conditions and not local variations caused by isolated rain. The PDSI is an important climatological tool for evaluating the scope, severity, and frequency of prolonged periods of abnormally dry or wet weather. It can be used to help delineate disaster areas and indicate the availability of irrigation water supplies, reservoir levels, range conditions, amount of stock water, and potential intensity of forest fires (NWS, 2024).
The PDSI expresses this comparison of moisture deficiency and moisture excess on a numerical scale that usually ranges from positive five to negative five. Positive values reflect excess moisture supplies, while negative values indicate moisture demands in excess of supplies.
[image: A map of the united states
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[bookmark: _heading=h.looqlw98vddp]Figure 7-2. U.S. Drought Severity Index
The National Drought Mitigation Center also rates drought throughout the nation by intensity using a D0 (Abnormally Dry) to D4 (Exceptional Drought) scale, as seen in the map of Utah below. The southeastern region of Duchesne County is currently abnormally dry (NDMC, 2024b).

[image: A map of the state of utah
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[bookmark: _heading=h.i60iz2esql3h]Figure 7-3. U.S. Drought Monitor Utah
The Standardized Precipitation Index (SPI) is a probability index that considers only precipitation. The SPI is based on the standardized probability of recording a given amount of precipitation in a specific area. The index is negative for drought and positive for wet conditions. The index becomes more positive or negative as conditions become more severe. The 1-month SPI for North America in March of 2024 can be seen below (NCEI, 2024).
[image: A map of the north america
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[bookmark: _heading=h.36bcbhsta4or]Figure 7-4. 1-Month Standardized Precipitation Index
· [bookmark: _heading=h.aqwh73v8baow]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Droughts are common occurrences in Duchesne County. There have been several multi-year droughts in Utah since 1898, which are listed below (Utah Hazard Mitigation Plan, 2019). Utah has been in a prolonged drought since 1987 until recently in 2023.
· 1898–1905
· 1933–1943
· 1950–1966
· 1971–1977
· 1987–2023
Duchesne County has historically experienced prolonged drought events followed by nearly equally prolonged periods of no drought until about 2012 when droughts began occurring closer together (RGJ, 2024). The southeastern region of the county is currently abnormally dry, while the rest of the county has no drought or notable dryness (Drought, 2024). The list below notes the periods of drought in Duchesne County since 2000 (RGJ, 2024).
· August 2000–October 2000
· July 2001–November 2001
· February 2002–March 2005
· March 2007–April 2008
· January 2010–June 2010
· January 2012–April 2016
· July 2016–September 2016
· July 2017–September 2017
· November 2017–February 2019
· October 2019–March 2020
· May 2020–May 2023
An extended drought is likely to occur again in the future. According to Neighborhoods at Risk, Duchesne County is expected to experience 4 more days that reach above 95°F by 2049 (2024). As annual temperatures continue to increase and dry conditions remain consistent, more frequent and lengthy droughts are likely to occur. In fact, Duchesne County is expected to experience an increase in average annual temperature of 3°F by 2049. Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NOAA, 2022).
· [bookmark: _heading=h.nsyg7m8zle3o]IMPACTS & LOSS ESTIMATES
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by drought, as presented in the table below.
[bookmark: _heading=h.imz9qpkj8b9]Table 7-1. Impacts of Drought by Jurisdiction
	Jurisdiction
	Impacted by Drought
	Experienced Exceptional Drought Since 2010
	Potential Impacts of Drought

	Duchesne County
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	City of Duchesne
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	City of Myton
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	City of Roosevelt
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	Town of Altamont
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	Town of Tabiona
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages



Drought is agriculture’s most expensive, frequent, and widespread form of natural disaster. Drought produces a complex web of impacts that spans many sectors of the economy and reaches well beyond the area experiencing physical drought. This complexity exists because water is integral to our ability to produce goods and provide services.
Impacts are commonly referred to as direct or indirect. Reduced crop, rangeland, and forest productivity; increased fire hazard; reduced water levels; increased livestock and wildlife mortality rates; and damage to wildlife and fish habitat are a few examples of direct impacts. The consequences of these impacts illustrate indirect impacts. For example, a reduction in crop, rangeland, and forest productivity may result in reduced income for farmers and agribusiness, increased prices for food and timber, unemployment, reduced tax revenues because of reduced expenditures, increased crime, foreclosures on bank loans to farmers and businesses, migration, and disaster relief programs. The impacts of drought can be categorized as economic, environmental, or social.
Many economic impacts occur in agricultural and related sectors because of the reliance of these sectors on surface and subsurface water supplies. In addition to obvious losses in yields in crop and livestock production, drought is associated with increases in insect infestations, plant disease, and wind erosion. In fact, the EWG reported $12,417 in total indemnities in the county for crops lost to heat (1995–2022). Droughts also bring increased problems with insects and diseases to forests and reduce growth. The incidence of forest and range fires increases substantially during extended droughts, which in turn places both human and wildlife populations at higher levels of risk.
Income loss is another indicator used in assessing the impacts of drought because so many sectors are affected. Reduced income for farmers has a ripple effect. Retailers and others who provide goods and services to farmers face reduced business. This leads to unemployment, increased credit risk for financial institutions, capital shortfalls, and loss of tax revenue for local, state, and federal government. Less discretionary income affects the recreation and tourism industries. Prices for food, energy, and other products increase as supplies are reduced. In some cases, local shortages of certain goods result in the need to import these goods from outside the stricken region.
[bookmark: _heading=h.7xkyse3qplwo]Table 7-2. Drought: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	80.8 events per year
	N/A
	N/A
	N/A
	$1,891
	$1,891
	86.6
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	80.8 events per year
	N/A
	N/A
	N/A
	$11,388
	$11,388
	92.7
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	73.5 events per year
	N/A
	N/A
	N/A
	$1,005
	$1,005
	84.4
	Relatively Low

	Census Tract 940501: City of Roosevelt

	72.5 events per year
	N/A
	N/A
	N/A
	$78
	$78
	76.0
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.yvcfrzerj48j]Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People particularly susceptible to drought are farmers who rely on crop revenue, people living in poverty, and those with chronic illnesses, such as asthma. 
[bookmark: _heading=h.1pjiokrcuoqe]Table 7-3. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income. Some may rely heavily on the land to sustain them, which can become difficult during times of drought and limited access to water.
[image: A map of the state of colorado
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[bookmark: _heading=h.ay7jef12wid0]Figure 7-5. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.2ed8qahqf45z]Table 7-4. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Drought places high demands on the water supply and sometimes even electrical power supplies that can lead to blackouts or brownouts when accompanied by high heat. The following table lists types of critical facilities that could be negatively affected by power outages or limited water supply, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.ejz0vwwdk4x9]Table 7-5. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.wnfkuewvprl1]Changes in Development
There is no impact based on current development trends on either current or future development.
· [bookmark: _heading=h.3pf778huglfy]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.tllazjuc76sa]Effects of Climate Change on Severity of Impacts
According to University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme drought. UCAR explains that warmer temperatures cause more evaporation, turning water into vapor in the air and causing drought in some areas of the world. Places prone to drought are expected to become even drier over the following century (UCAR, 2024).
Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, and more intense urban heat island effects), compounding already existing stressors.
· [bookmark: _heading=h.e2rsf9liut5e]Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.6737ikmlsxru]Table 7-6. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent extreme heat events.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.nq0n8iwb4ikf]FEMA NRI SCORE
[bookmark: _heading=h.wt8lo5wj5bzj]Table 7-7. Drought: Overall National Risk Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	87.3
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	93.0
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	84.6
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	77.1
	Very Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d





· [bookmark: _heading=h.ghlb5ltiss9n]EARTHQUAKE
· [bookmark: _heading=h.6alg1rifnwme]HAZARD DESCRIPTION
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Medium
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona; refer to earthquake quaternary faults map

	Seasonal Pattern or Conditions
	Can occur at any time

	Duration
	Event duration is short, but the recovery may be long term

	Analysis Used
	USGS, UGS, GIS data, SMS Tsunami Warning, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS



The U.S. Geological Survey (USGS) defines earthquake as “ground shaking caused by the sudden release of accumulated strain by an abrupt shift of rock along a fracture in the Earth or by volcanic or magmatic activity, or other sudden stress changes in the Earth.” The hazards associated with earthquake are essentially secondary to ground shaking (also called seismic waves), which may cause buildings to collapse; displacement or cracking of the earth’s surface; flooding as a result of damage to dams or levees; and fires from ruptured gas lines, downed power lines, and other sources. Earthquakes cause both vertical and horizontal ground shaking, which varies both in amplitude (the amount of displacement of the seismic waves) and frequency (the number of seismic waves per unit time), usually lasting less than thirty seconds.
· [bookmark: _heading=h.fm41eopea0ro]LOCATION
This hazard may affect every community in Duchesne County, including the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona. However, the only quaternary faults in Duchesne County are located on the Towanta Flat near Mountain Home and south of Duchesne and Myton, parallel with US 40. A map of these quaternary faults can be seen below (USGS, 2024).
[image: A close-up of a map
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[bookmark: _heading=h.xfmr55uryn7z]Figure 8-1. Duchesne County Quaternary Faults
· [bookmark: _heading=h.ba36lzxxzezl]EXTENT
Earthquakes are measured both in terms of their inherent “magnitude” and in terms of their local “intensity.”
The magnitude of an earthquake is essentially a relative estimate of the total amount of seismic energy released and may be expressed using the familiar “Richter scale” or using the “moment magnitude scale” now favored by most technical authorities. On either scale, significant damage can be expected from earthquakes with a magnitude of about 5.0 or higher. What determines the amount of damage that might occur in any given location, however, is not the magnitude of the earthquake but the intensity at that particular place. Earthquake intensity decreases with distance from the earthquake’s “epicenter” (its focal point) but also depends on local geological features, such as depth of sediment and bedrock layers. 
Intensity is most commonly expressed using the “Modified Mercalli Intensity Scale” (MMI). Mercalli intensity is assigned based on eyewitness accounts. More quantitatively, intensity may be measured in terms of “peak ground acceleration” (PGA) expressed relative to the acceleration of gravity (g) and determined by seismographic instruments.
While Mercalli and PGA intensities are arrived at differently, they correlate reasonably well. While the locations most susceptible to earthquakes are known, there is little ability to predict an earthquake in the short term.
The following table correlates the MMI intensity with the Richter scale and effects of ground shaking:
[image: A colorful text on a screen
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[bookmark: _heading=h.4lp8ixhqu0g8]Figure 8-2. Modified Mercalli Scale vs. Richter Scale (SMS Tsunami Warning, 2024)
· [bookmark: _heading=h.wbf0l5oz1tt3]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
The majority of Duchesne County is in the lowest earthquake risk zone in Utah, Zone 1, according to the Utah State Building Code seismic zone map, with a small portion of the western region in Zone 2B (UGS, 1987; U.S. Seismic Zones, 1997). Duchesne County experiences relatively few earthquakes, with most earthquakes in Duchesne County occurring at a magnitude of 4.0 or lower. Due to the low magnitude of these earthquakes, there is very little recordable damage, and they are rarely noticeable by residents within this rural and sparsely populated region. 
The USGS keeps a record of earthquakes throughout the world in their Earthquake Catalog. The following table lists all earthquakes felt in Duchesne County since 1980 with a magnitude of 3.0 or higher. The USGS also records all mining explosions and quarry blasts in their database, which usually register as a 3.5 magnitude or lower and account for over half of the “felt earthquakes” in the county (USGS, 2024). These blasts are not included in the table below.
[bookmark: _heading=h.nwogop6cbgj4]Table 8-1. Felt Earthquakes with Magnitude 3.5+ in Duchesne County, UT
	Date
	Location
	Magnitude
	MMI Rating (as felt in Duchesne County)

	03/05/1987
	12 km N of Tabiona, UT
	3.5
	N/A

	06/02/1987
	20 km ENE of Samak, UT
	3.1
	N/A

	04/09/1989
	21 km WNW of Tabiona, UT
	3.1
	N/A

	02/05/1998
	7 km N of Helper, UT
	3.8
	N/A

	03/07/2000
	7 km N of Helper, UT
	4.2
	N/A

	05/25/2016
	15 km NNE of Tabiona, UT
	4.0
	III

	03/18/2020
	5 km NNE of Magna, UT
	5.7
	IV

	06/09/2021
	17 km E of Independence, UT
	3.7
	III

	Source: USGS, 2024



Low magnitude earthquakes of 4.0 or lower are expected to continue at the current trend. Higher magnitude earthquakes in Duchesne County that cause significant damage are unlikely, but possible. Climate change currently has no known impact on earthquakes and is unlikely to contribute to earthquakes in Duchesne County.
· [bookmark: _heading=h.c15k1ib7m0ey]IMPACTS & LOSS ESTIMATES
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by earthquakes, as presented in the table below.
[bookmark: _heading=h.3eh24bpxn5rk]Table 8-2. Impacts of Earthquake by Jurisdiction
	Jurisdiction
	May be Impacted by Earthquakes
	Experienced Earthquake with Magnitude 3.0+
	Potential Impacts of Earthquakes

	Duchesne County
	Yes
	Yes
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	City of Duchesne
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	City of Myton
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	City of Roosevelt
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	Town of Altamont
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	Town of Tabiona
	Yes
	Yes
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses



Earthquakes are capable of catastrophic consequences, especially in urban areas. Worldwide, earthquakes have been known to cost thousands of lives and enormous economic and social losses. In minor earthquakes, damage may be done only to household goods, merchandise, and other building contents, and people are occasionally injured or killed by falling objects. More violent earthquakes may cause the full or partial collapse of buildings, bridges and overpasses, and other structures. Fires due to broken gas lines, downed power lines, and other sources are common following an earthquake and often account for much of the damage. Economic losses arise from destruction of structures and infrastructure, interruption of business activity, and innumerable other sources. Utilities may be lost for long periods of time and all modes of transportation may be disrupted. Emergency Services, including medical, may be both disabled and overwhelmed. In addition to broken gas lines, other hazardous materials may be released.  
[bookmark: _heading=h.lorcylkgzbk3]Table 8-3. Earthquake: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.105% chance per year
	0.0
	$4,832
	$62,185
	N/A
	$67,018
	75.1
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0.092% chance per year
	0.0
	$9,861
	$69,761
	N/A
	$79,622
	76.4
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0.135% chance per year
	0.0
	$2,514
	$20,769
	N/A
	$23,283
	63.2
	Relatively Low

	Census Tract 940501: City of Roosevelt

	0.132% chance per year
	0.0
	$1,551
	$13,969
	N/A
	$15,520
	56.1
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.pvsny7wy3udt]Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People living in structures that are not up to current earthquake code, particularly older structures, are more likely to be damaged in an earthquake. Additionally, those who are unable to seek protection during an earthquake or transport themselves to a safe location after an earthquake may be at further risk.
[bookmark: _heading=h.le4sbealrvb5]Table 8-4. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024


  
As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately recover after an earthquake.  
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[bookmark: _heading=h.yzolfgc8zco4]Figure 8-3. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.bxj3ace6y829]Table 8-5. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Earthquakes may cause significant damage to critical facilities, including power outages from downed power lines or damaged power plant facilities. The following table lists types of critical facilities that could be negatively affected by earthquakes, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.qv5kygk7kcol]Table 8-6. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.54awpc2dcm9t]Changes in Development
No data exists demonstrating the impact of earthquakes on future development in Duchesne County. However, past earthquakes have been shown to impact zoning regulations and building codes requiring developers to build structures more resistant to seismic activity.
· [bookmark: _heading=h.1mjubh1k1l11]Probabilistic 100-Year Earthquake—Magnitude 5
Based on HAZUS 6.1, the probabilistic 5.0 magnitude earthquake 100-year return period.  Duchesne County can anticipate damages listed in the tables below.[image: A screenshot of a computer screen
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· [bookmark: _heading=h.xyyl1w782wp0]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.eocorg2szbuw]Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change.
· [bookmark: _heading=h.gtvm6f8mvxtk]Effects of Climate Change on Probability of Future Events
Climate change currently has no known impact on earthquakes and is unlikely to contribute to future earthquakes in Duchesne County.
· [bookmark: _heading=h.npqhw4emsxlj]FEMA NRI SCORE
[bookmark: _heading=h.fmozl6c71giy]Table 8-7. Earthquake: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	77.4
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	77.7
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	65.0
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	64.0
	Relatively Low
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d





· [bookmark: _heading=h.ib7dpcb4uy7s]LANDSLIDE
· [bookmark: _heading=h.k7y10rwttags]HAZARD DESCRIPTION
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Along southern flank of Uinta Mountains, especially near outcroppings of Bishop Conglomerate formation; along US-191, US-40, SR-87, SR-35, and burn scar areas

	Seasonal Pattern or Conditions
	Runoff or heavy rain

	Duration
	Events may last minutes to hours to months

	Analysis Used
	UDOT, NOAA, UGS, USGS, 2019 Utah Hazard Mitigation Plan, Utah State University, local newspaper articles, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



The term “landslide” encompasses several types of occurrences (including mudslides) in which slope-forming materials, such as rock and soil, move downward under the influence of gravity. Such downward movement may occur as the result of an increase in the weight of slope-forming materials, an increase in the gradient (angle) of the slope, a decrease in the forces resisting downward motion (friction or material strength), or a combination of these factors. Factors that may trigger a landslide include weather-related events, such as heavy rainfall (one of the most common contributors), erosion, and freeze-thaw weakening of geologic structures; human causes, such as excavation and mining, deforestation, and vibration from explosions or other source; and geologic causes, such as earthquake and shearing or fissuring. The speed of descent ranges from sudden and rapid to an almost imperceptibly slow creep where effects are only observable over a period of months or years.  
· [bookmark: _heading=h.jig0grnddvgg]LOCATION
Landslides are most common along the southern flank of the Uinta Mountains in areas adjacent to the Oligocene Bishop Conglomerate formation (Kowallis, 2005). The Bishop Conglomerate is a bedrock layer that extends across the Uinta Mountains and goes into Wyoming and Colorado. It consists of loosely cemented boulders, cobbly conglomerate, and pebbly sandstone (USGS, 2009). There are many outcroppings of the Bishop Conglomerate that are exposed along the slopes of the Uinta Mountains with weak Mesozoic shales and mudstones underneath. This leads to a perfect opportunity for landslides to develop, especially when the slopes become steep and moisture conditions increase (Kowallis, 2005).
Spring run-off or heavy rain periods may cause expansion of soils, such as clay and large rock. This is mainly a problem on US-191, US-40, SR-87, and SR-35 and is the responsibility of the Utah Department of Transportation (UDOT) to manage. However, routes that are affected can cause traffic and travel time delays.
The map below shows the likely and probable landslide locations within Duchesne County. There are several areas, namely along upper Fork Road, Rock Creek Road on the east side of Upper Stillwater Reservoir, Lake Basin, Currant Creek Mountain, Slide Canyon, above Tabiona and Hanna, along the flanks of Dry Mountain, west of Browns Draw Reservoir, Uintah Canyon Road, and along White Rock River, that could pose a potential risk to recreational visitors (hikers, etc.), local roads, and some primary residences due to landslides.
[image: A close-up of a map
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[bookmark: _heading=h.xfyd4yvzat84]Figure 9-1. Duchesne County Probable Landslide Locations (USGS, 2024)
As stated in the previous regional plan, there are approximately 253 residential structures within Duchesne County located on approximately 82,560 acres of historically active landslides. The potential threat to roads and utilities is shown in the following table.
[bookmark: _heading=h.1lx41wo67iyc]Table 9-1. Potential Landslide Threat to Roads and Utilities
	Transportation

	Name
	Miles

	Local Neighborhood/City Roads
	95.95

	State Route 87
	0.268

	State Route 40
	0.448

	Utilities

	Name
	Miles

	KV-138
	1.929 miles

	Power Lines
	9.27 miles

	Natural Gas
	1.62 miles


· [bookmark: _heading=h.tv3b6xkbjhtu]EXTENT
Factors that influence landslides are soil type and steepness of slope. Soil type is a key indicator for landslide potential and is used by geologists and geotechnical engineers to determine soil stability for construction standards. Past movements are also a good indicator of where movements might possibly exist.  
The following map from Utah State University depicts landslide susceptibility in parts of Uintah County, Duchesne County, and Daggett County. Landslide susceptibility in the Uinta Basin is classified within the categories of High, Moderate, Low, and Very Low, as seen below (USU, 2013).
· High Susceptibility: Areas of existing shallow and deep landslides are shown as red on the map. Slope and geologic unit were not included as criteria in this category. 
· Moderate Susceptibility: Areas that have slopes prone to landslides based on observed landslide slope angles are shown as orange on the map. The category includes slopes greater than 12% (7 deg.) to greater than 32% (18 deg.), depending on the geologic unit present.
· Low Susceptibility: Areas that have slopes that may produce landslides are shown as yellow on the map. This category includes slopes from 9–12% (5–7 deg.) as the lower threshold ranging to 23–32% (13–18 deg.), for the upper threshold depending on the geologic unit present.
· Very Low Susceptibility: Areas that are unlikely to produce landslides are not assigned any particular color, but generally show up as tan on the map. This category includes slopes less than 9% (5 deg.) to less than 12% (7 deg.), depending on the geologic unit.
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[bookmark: _heading=h.inlu8qvoowwv]Figure 9-2. Landslide Susceptibility in the Uinta Basin (USU, 2013)
· [bookmark: _heading=h.2poy3xem0kgj]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Historically, many of the past landslides in the county occurred in the northern mountainous region of Duchesne County. Generally, these landslides develop in well-defined, localized areas. Previous landslide areas will most likely be the location of future landslides. Additionally, several small-scale rockslides and landslides occur annually in Duchesne County, usually due to heavy rain and flash flooding. These rockslides are often classified as debris flows, in which moving water carries mud, rocks, and other debris over the affected areas. The following table shows seven rockslide, mudslide, landslide, or debris flow events in the county between 2000–2023.
[bookmark: _heading=h.xaf54a3dm3xu]Table 9-2. Rockslide/Mudslide/Landslide Events in Duchesne County, UT (2000–2023)
	Location Within County
	Date
	Description

	Tabiona
	07/13/2011
	Flash flood washed out a large section of SR-35  near Tabiona, creating a crater 30 feet deep and 40 feet across where the road once was. Two vehicles drove into the crater and one 15-year-old passenger was killed.

	Fruitland
	09/12/2013
	Heavy rain caused multiple mudslides on US-191, trapping several motorists for hours

	Duchesne
	07/31/2021
	Heavy rain resulted in debris flow through Strawberry Pinnacles and Promised Land Resort areas

	Fruitland
	08/01/2021
	Heavy rain caused debris flow across a road in Timber Canyon

	Fruitland
	08/01/2022
	Flash flooding and debris flow originated off Dollar Ridge Fire burn scar and passed through Strawberry Pinnacles area

	Fruitland
	03/15/2023
	Precipitation combined with snowmelt caused debris flow and mudslide over US-191 

	Utah Railway Junction
	09/03/2023
	Heavy rain resulted in multiple mudslides and debris flows across US-191

	Source: NOAA Storm Events Database, 2000–2023



Landslides are influenced by weather and climate events, such as drought, severe weather, wildfire, and flooding, which are expected to increase in severity with climate change. According to Neighborhoods at Risk, Duchesne County is expected to experience four more days that reach above 95°F by 2049 with an increase in average annual temperature of 3°F. Additionally, the county is expected to experience 0.4 more days of heavy precipitation per year by 2049 (from 1.7 days to 2 days per year) with a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation (2024). The planning area should anticipate potential for heightened landslide risk because of climate change and changing weather patterns. The planning area is subject to severe storms and weather on an annual basis, with monsoon rains regularly triggering flash flooding or debris flow events. Where severe storm events are expected to increase in frequency and intensity, landslides are likewise expected to become more frequent. Events such as wildfire and drought can change the landscape of an area as vegetation is damaged or lost with these events. These changes can make landscapes vulnerable to landslides and debris flows.
On September 12, 2013, mudslides trapped about 12 vehicles on SR-191 in Indian Canyon due to heavy precipitation in the area. Motorists were trapped for several hours until UDOT could clear a lane. Another mudslide on SR-191 deposited four feet of mud across a 100-foot stretch of road. No one was injured (Salt Lake Tribune, 2013). 
· [bookmark: _heading=h.sjrd7oevjxw8]IMPACTS & LOSS ESTIMATES
Duchesne County and the jurisdictions of Duchesne, Altamont, and Tabiona may be impacted by landslides, as presented in the table below. The cities of Myton and Roosevelt are not located near high terrain or landslide risk zones and are at minimal risk of landslides.
[bookmark: _heading=h.lkeaacwp17wr]Table 9-3. Impacts of Landslide by Jurisdiction
	Jurisdiction
	Impacted by Landslides
	Potential Impacts of Landslides

	Duchesne County
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	City of Duchesne
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	City of Myton
	No
	No impacts likely

	City of Roosevelt
	No
	No impacts likely

	Town of Altamont
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	Town of Tabiona
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses



Some of the many direct and indirect impacts of landslides are:
· Human and animal deaths and injuries and resulting productivity losses 
· Damage or destruction of structures 
· Destruction or blockage of roadways and resulting transportation interruption 
· Loss of or reduced land usage 
· Loss of industrial, agricultural, and forest productivity 
· Reduced property values in areas threatened by landslide 
· Loss of tourist revenues and recreational opportunities 
· Damaged or destroyed infrastructure and utilities 
· Damming or alteration of the course of streams and resulting flooding 
· Reduced water quality
Duchesne County has seen one death related to landslide near Tabiona when a flash flood washed out a culvert and took out a large 30-foot-deep and 40-foot-wide section of SR 35, killing a 15-year-old girl who was riding as a passenger in a vehicle traveling on the road. Two others were injured during this incident (Deseret News, 2011).
There is only limited information on the direct and indirect economic costs of geologic hazards in the U.S., such as landslides. However, it is estimated that landslides in the U.S. cause between $1.7 and $3.4 billion in damages each year (Utah Hazard Mitigation Plan, 2019). 
Losses due to landslide events are generally tied to the repair of roadways or the removal of debris on roadways. These roads are maintained by UDOT. Limited course of mitigation may occur because it is not economically feasible for UDOT to spend tax dollars to rebuild a new road route or remove the large facing walls of rock and soil.
Based upon figures provided by the Duchesne County Assessor’s Office in 2012, the market value of residential structures at risk to potential landslides was estimated to be $20,240,000. The potential loss to roads and utilities is shown in the table below.
[bookmark: _heading=h.q93kawie5gsi]Table 9-4. Potential Landslide Losses to Roads and Utilities
	Transportation

	Name
	Estimated Cost

	Local Neighborhood/City Roads
	$191,900,000

	State Route 87
	$646,818

	State Route 40
	$1,081,248

	Utilities

	Name
	Estimated Cost

	KV-138
	$93,132

	Power Lines
	$447,555

	Natural Gas
	$391,051

	Note: Costs are in 2012 dollars.



The Expected Annual Loss scores from the National Risk Index can be seen below.
[bookmark: _heading=h.tag8tl7tbsi2]Table 9-5. Landslide: Expected Annual Loss for Duchesne County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	0.2 events per year
	0.01
	$91,695
	$35,041
	N/A
	$126,736
	99.7
	Very High

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	0 events per year
	0.0
	$4,970
	$1,137
	N/A
	$6,107
	93.2
	Relatively High

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	0 events per year
	0.0
	$4,558
	$685
	N/A
	$5,243
	91.6
	Relatively High

	Census Tract 940501: City of Roosevelt

	0 events per year
	0.0
	$2,370
	$575
	N/A
	$2,946
	83.5
	Relatively Moderate

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.fwwgnuc3qpeh]Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People who are unable to seek immediate protection during a landslide or transport themselves to a safe location after a landslide may be at further risk.   
[bookmark: _heading=h.1euttyk7ulhl]Table 9-6. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately recover after a landslide.  
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[bookmark: _heading=h.2yc9ikkkc5c]Figure 9-3. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.5xayjx7e9snz]Table 9-7. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Landslides may cause significant damage to critical facilities and could take out power or communication lines. The following table lists types of critical facilities that could be negatively affected by landslides, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.j8t9shdelcsp]Table 9-8. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.ewz7dzzaus4y]Changes in Development
There is no impact based on current development trends on either current or future development.
· [bookmark: _heading=h.iinf3xuvp2lg]CLIMATE CHANGE IMPLICATIONS
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. This can make the ground more unstable and at risk for increased landslides. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.fhul3idf8p4n]Table 9-9. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increasing annual precipitation can lead to unstable ground and contribute to landslides.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.crbwynsci38d]FEMA NRI SCORE
[bookmark: _heading=h.6i5bds91yza0]Table 9-10. Landslide: Overall National Risk Index Score for Duchesne County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940300: City of Duchesne, Town of Tabiona, and Unincorporated Duchesne County

	99.8
	Very High
	Relatively High
	Relatively Low

	Census Tract 940600: City of Myton, Town of Altamont, and Unincorporated Duchesne County

	94.2
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 940502: City of Roosevelt and Unincorporated Duchesne County

	92.5
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 940501: City of Roosevelt

	89.8
	Relatively Moderate
	Very High
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.up89wmaiv803]PROBLEM SOILS
· [bookmark: _heading=h.abuzj2jh5dkq]HAZARD DESCRIPTION
Problem soils, such as expansive, compressible, and collapsible soils, can cause extensive damage to structures and foundations. Land subsidence, earth fissures, and radon gas are a few of the effects of problem soils and rock. Problem soils also prevent or limit successful crop production because the land is not fertile or productive, and there is a possibility of erosion hazard when cultivated.
Expansive soils and land subsidence are of most concern to the communities of Duchesne County, so they are broken down further in the following Related Hazards section.
· [bookmark: _heading=h.k77sq18mjeye]RELATED HAZARDS
· [bookmark: _heading=h.5pulc6evpvj]Expansive Soils
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Year-round event

	Duration
	Ongoing variable

	Analysis Used
	UGS, 2019 Utah Hazard Mitigation Plan, Science Direct, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Neighborhoods at Risk



Expansive soil and rock consist of high clay content that swells when wet and shrinks when dry (UGS, 2024). Expansive clay is prone to large volume changes when affected by water. In drier seasons, soils experience shrinkage, often causing deep cracks in the ground, which are called vertisols. These soils are considered to be one of the more problematic soils because they can cause damage to various structures, especially lightweight civil structures such as sidewalks and driveways, due to the shifting soils beneath the structures (Science Direct, 2024). 
Soils consisting of coarse-grained particles (e.g., cobbles, pebbles, and sands) can also be expansive depending on the percentage and type of clay minerals present in the soil’s fine content. The primary elements present in clays are silicone, aluminum, and oxygen, although other elements such as hydrogen, sodium, calcium, magnesium, and sulphur may also be present. Common clay minerals that are prone to swelling include smectite, bentonite, montmorillonite, vermiculite, and chlorite (Science Direct, 2024). 
· Location
Expansive soils as a hazard is site-specific, meaning that each incorporated jurisdiction will have its own vulnerability level. Every jurisdiction, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona, may be affected by expansive soils, although limited data currently exists on specific locations.
· Extent
Expansive soils have a swelling potential that depends on the mineral composition of the soil and the in situ moisture content and density. Soil permeability also affects the rate of swelling. According to Atterberg limits, which are useful in predicting soil behavior, the degree of expansion of a soil can be classified as seen in the table below (Science Direct, 2024). 
[bookmark: _heading=h.xzsysuh5k16v]Table 10-1. Degree of Expansion
	Soil Properties
	Low
	Medium
	High
	Very High

	Liquid Limit
	20–25
	35–50
	50–70
	70–90

	Plasticity Index
	< 12
	12–23
	23–32
	> 32

	Shrinkage Index
	< 15
	15–30
	30–60
	> 60

	Free Swell Percentage
	< 50
	50–100
	100–200
	> 200

	Source: Science Direct, 2024



Expansive soils can also be classified in terms of linear extensibility percent (LEP), which ranges from low to very high. LEP is the linear expression of the volume difference of natural soil fabric at 1/3 bar or 1/10 bar water content and oven dryness, as reported as a percent change for the whole soil (Canadian County, 2013). The following table shows the LEP classifications.
[bookmark: _heading=h.w5icv6l57ure]Table 10-2. Linear Extensibility Percent (LEP) Classifications
	Expansion Potential
	Linear Extensibility Percent

	Very High
	> 9%

	High
	6%–9%

	Moderate
	3%–6%

	Low
	< 3%

	Water
	0%

	Source: Canadian County, 2013



· Historical Frequency & Probability of Future Occurrence
Due to lack of data, there is no way to predict the likely frequency of expansive soil impacts. As of the time of this plan’s development, there is not an inventory of past problem soil events throughout the county. The history, therefore, has been largely reliant on the community knowledge of residents in the region, sharing experiences with problem soil impacts. Limited data makes it difficult to know how likely a future problem soil occurrence is in the county. However, as the county’s infrastructure ages, especially dated water and sewer lines, it becomes more susceptible to damage from expansive soils. A prolonged period of drought could also significantly speed and intensify infrastructure deterioration. 
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by expansive soils, as presented in the table below.
[bookmark: _heading=h.9nmko36ab9nb]Table 10-3. Impacts of Expansive Soils by Jurisdiction
	Jurisdiction
	May Be Impacted by Expansive Soils
	Potential Impacts of Expansive Soils

	Duchesne County
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Duchesne
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Myton
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Roosevelt
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Altamont
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Tabiona
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures



Structural damage to lightweight structures, such as sidewalks, driveways, and roadways, is most common due to expansive soils. Lifting of buildings, damage to basements, building settlement, and cracks in walls and ceilings are other problems related to the continual shrinking and swelling of soils. Damage may occur to pipelines and other public utilities, as well. Lateral movement of foundations and retaining walls is a likely impact due to pressure exerted on vertical walls from shifting soils. This can also lead to loss of residual shear strength (Science Direct, 2024).
Damaged pavements may result in high maintenance and replacement costs, along with increased legal and financial liability from pavement separation and gaps causing possible trip hazards. Future maintenance may disrupt business activities, resulting in increased costs or loss of revenue. While problem soils have caused significant infrastructure damage and economic impact, there have been no deaths recorded in Utah due to problem soils directly (Utah Hazard Mitigation Plan, 2019).
Due to the nature of expansive soils, since it rests upon moisture content and geologic makeup throughout the county, it is difficult to mitigate. Transportation corridors have existed for decades throughout the county, and road structures were made during times when soil analysis was not utilized as it is today. When it is economically and environmentally feasible, roads may be relocated to accommodate vehicle travel. However, where building construction is an issue, building codes are followed to ensure lives and lands are protected.
Further studies and data will need to be explored to evolve the mitigation efforts and responses to avoid building and continuous repairing of problems caused by expansive soils.
Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People who live in areas with low infrastructure funding are more likely to experience issues with problem soils, such as damage to pavements and roads, crumbling building foundations, and sinkholes. While these issues could occur anywhere, the damage is more likely to go unrepaired and continue to worsen in disadvantaged locations. Those who are unable to immediately respond and transport themselves to a safe location after an incident may be at further risk.   
[bookmark: _heading=h.wlzgz9z4hd46]Table 10-4. Vulnerable Populations in Duchesne County, UT
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and whose communities lack robust infrastructure and adequate funding for repairs.  
[image: A map of the state of colorado

Description automatically generated]
[bookmark: _heading=h.f7tkw3cr5407]Figure 10-1. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.vmaapz3cc1dd]Table 10-5. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline

Description automatically generated]

	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline

Description automatically generated]

	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Problem soils could cause significant damage to critical facilities depending on location. The following table lists types of critical facilities that could be negatively affected by problem soils, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.f90621fczfy9]Table 10-6. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.79a398l4umxk]Table 10-7. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Duchesne County is expected to experience 0.4 more days of heavy precipitation per year (from 1.7 days to 2 days per year).

	
	By 2049, Duchesne County is expected to have a 0.9” increase (from 19.7” to 20.5”) in average annual precipitation.

	
	Increasing annual precipitation can lead to unstable ground and contribute to additional soil swelling.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate expansive soils as part of its National Risk Index.
· [bookmark: _heading=h.eshm3q1usfjs]Land Subsidence
· Hazard Description
	Potential Probability
	
	Low
 

	
	
	

	
	
	

	Potential Consequence
	
	Low
 

	
	
	

	
	
	

	Location
	Countywide, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona

	Seasonal Pattern or Conditions
	Year-round event

	Duration
	Ongoing variable

	Analysis Used
	UGS, USGS, NOAA, 2019 Utah Hazard Mitigation Plan, Water Education Foundation, local newspaper articles, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Neighborhoods at Risk


Land subsidence is the sinking or settling of the Earth’s surface caused by groundwater depletion and/or underground mine subsidence or collapse. Earth fissures may result from subsidence, which are permanent, linear tension cracks in the ground that extend upward from the groundwater table (UGS, 2024). Primary causes of subsidence include groundwater withdrawals, drainage of organic soils, underground mining, and natural compaction or collapse (e.g., sinkholes). Natural hazards like earthquakes and erosion can cause subsidence, as well (USGS, 2019). The photo to the right depicts an earth fissure from land subsidence and groundwater withdrawal in Enoch, Utah (UGS, 2011). [image: A large pothole in a road

Description automatically generated]
· Location
Every jurisdiction, including Duchesne, Myton, Roosevelt, Altamont, and Tabiona, may be affected by expansive soils, although limited data currently exists on specific locations.Figure . Earth Fissure in Enoch, UT (UGS, 2011)

· Extent
The NOAA National Geodetic Survey maintains a network of GPS receivers throughout the country, called a Continuously Operating Reference Station (CORS). This can track height changes at local stations to monitor subsidence. Areas without a CORS can measure subsidence from satellite radar, temporary GPS receivers, repeated surveys of geodetic leveling, or installations of ground and water sensors (NOAA, 2024).
Extensometers are another way to measure subsidence and aquifer compaction by measuring the amount of compaction between the well anchor and the ground level. Extensometers are deep wells of up to 3000 feet below the ground surface. The following figure depicts a diagram of a borehole extensometer (Harris-Galveston, 2024).
[image: Diagram of a pipe with text and words
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[bookmark: _heading=h.grxk5htg6hym]Figure 10-3. Borehole Extensometer Diagram
· Historical Frequency & Probability of Future Occurrence
As of the time of this plan’s development, there is not an inventory of past problem soil events throughout the county. The history, therefore, has been largely reliant on the community knowledge of residents in the region, sharing experiences with problem soil impacts. Limited data makes it difficult to know how likely a future problem soil occurrence is in the county. However, as more water is pumped from the ground and prolonged periods of drought continue, land subsidence in Duchesne County will only worsen. Damage from subsidence may occur more frequently as the county’s infrastructure ages.
· Impacts & Loss Estimates
Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona may be impacted by land subsidence, as presented in the table below.
[bookmark: _heading=h.5tw3f2qy7mqw]Table 10-8. Impacts of Land Subsidence by Jurisdiction
	Jurisdiction
	May Be Impacted by Land Subsidence
	Potential Impacts of Land Subsidence

	Duchesne County
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Duchesne
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Myton
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Roosevelt
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Altamont
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	Town of Tabiona
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures



Land subsidence may damage buildings, civil structures, aqueducts, well casings, bridges, and highways. Flooding events can increase or intensify as the land sinks. This can also impact sewer lines, water lines, and storm drainage. Drought can magnify impacts as more groundwater is extracted from aquifers, causing the ground to compact and cave in on itself (Water Education, 2024).
Due to the nature of land subsidence, since it rests upon moisture content and geologic makeup throughout the county, it is difficult to mitigate. Transportation corridors have existed for decades throughout the county, and road structures were made during times when soil analysis was not utilized as it is today. When it is economically and environmentally feasible, roads may be relocated to accommodate vehicle travel. However, where building construction is an issue, building codes are followed to ensure lives and lands are protected.
Further studies and data will need to be explored to evolve the mitigation efforts and responses to avoid building and continuous repairing of problems caused by subsidence.
Vulnerable Populations
There are many vulnerable populations in Duchesne County, including those in the table below. People who live in areas with low infrastructure funding are more likely to experience issues with problem soils, such as damage to pavements and roads, crumbling building foundations, and sinkholes. While these issues could occur anywhere, the damage is more likely to go unrepaired and continue to worsen in disadvantaged locations. Those who are unable to immediately respond and transport themselves to a safe location after an earth fissure or sinkhole opens up may be at further risk.   
[bookmark: _heading=h.c82z2wmravi9]Table 10-9. Vulnerable Populations in Duchesne County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	558
	11.2%

	People with disabilities
	2,695
	13.8%

	People over 65 years
	2,440
	12.3%

	Difficulty with English
	157
	0.9%

	Households with no car
	301
	4.7%

	Mobile homes
	826
	12.8%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2024



As demonstrated in blue in the following map, Duchesne County as a whole is considered disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and whose communities lack robust infrastructure and adequate funding for repairs.  
[image: A map of the state of colorado
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[bookmark: _heading=h.dm1q55mz3dvl]Figure 10-4. Map of Disadvantaged Communities in Duchesne County
The following table details the three completely disadvantaged census tracts in Duchesne County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.umpz2sokuv0x]Table 10-10. Disadvantaged Communities in Duchesne County
	DUCHESNE COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940300
	4,523
	YES

	[image: A map with blue outline
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	CENSUS TRACT BURDENS: Climate Change, Energy, Legacy Pollution

	97th % (above 90th percentile)
	Fatalities and injuries resulting from natural hazards each year

	93rd % (above 90th percentile)
	Average annual energy costs divided by household income

	YES
	Presence of one or more abandoned mine land within the tract

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940600
	7,278
	YES

	[image: A map with a blue line
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	CENSUS TRACT BURDENS: Legacy Pollution, Workforce Development

	YES
	Presence of one or more abandoned mine land within the tract

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49013940500
	8,347
	YES

	[image: A map with a blue outline
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	CENSUS TRACT BURDENS: Workforce Development

	10% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Problem soils could cause significant damage to critical facilities depending on location. For example, if a sinkhole opened up under or near a hospital or fire station, the impact to the community could become detrimental. The following table lists types of critical facilities that could be negatively affected by land subsidence, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.o3e3ih2d9iax]Table 10-11. Critical Facility Types in Duchesne County
	Critical Facility Type
	Location

	Urgent Care Facility
	Duchesne

	2 Hospitals
	Roosevelt

	Dialysis Center
	Roosevelt

	3 Pharmacies
	Roosevelt

	2 Pharmacies
	Duchesne

	3 Nursing Homes
	Roosevelt

	Fire Station
	Roosevelt

	Fire Station
	Neola

	Fire Station
	Myton

	2 Fire Stations
	Duchesne

	Fire Station
	Altamont

	Fire Station
	Tabiona

	Fire Station
	Fruitland

	Fire Station
	Near Hanna

	Power Plant
	North of Neola

	Local Law Enforcement
	Duchesne

	Local Law Enforcement
	Roosevelt

	Solid Waste Landfill Facility
	West of Roosevelt

	Solid Waste Landfill Facility
	North of Duchesne

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Duchesne County, 3,719 people are beneficiaries of Medicare, and 719 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change. 
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.l548mcmsg0k5]Table 10-12. Climate Projections for Duchesne County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Duchesne County is expected to experience 4 more days that reach above 95°F (from 3 days to 7 days per year).

	
	By 2049, Duchesne County is expected to have a 3°F increase (from 41°F to 43°F) in average annual temperatures.

	
	Increasing annual temperatures and prolonged periods of frequent drought can contribute to land subsidence as more groundwater is drained.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate land subsidence as part of its National Risk Index.
· [bookmark: _heading=h.dkb62rbzsqyt]CAPABILITY ASSESSMENT
· [bookmark: _heading=h.z2xg5v4615la]JURISDICTIONAL CAPABILITY ASSESSMENT
· [bookmark: _heading=h.rhe9q0sk5dur]Duchesne County
[bookmark: _heading=h.z1ew50jfsbni]Table 11-1. Duchesne County Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Duchesne County Emergency Management
	2024 Hazard Mitigation Plan; Community Emergency Response Team (CERT) Program; EOP
	X
	
	
	CERT: Educates community about disaster preparedness and how to respond to local hazards

	Duchesne County Community Development
	2022 General Plan & Resource Management Plan; Land Use Code; 2017 Transportation Master Plan; 2020 Duchesne County Trails Master Plan; Landownership/Parcel Maps; Flood Damage Prevention Map; Duchesne County 100-year Floodplain Map; FIRMs
	X
	
	
	General Plan: No hazard section, but includes resource info and goals about building codes, land use, recreation/tourism, agriculture, public safety, transportation and infrastructure, environmentally sensitive areas, natural resources, noxious weeds, wildfire, floodplain risk areas, and stormwater. Recognizes need for mitigating development in hazardous areas.
FIRM: Shows floodplain zones and inundation areas

	Duchesne County GIS
	Road Maps; Zoning Map; Parcel Maps
	X
	
	
	Duchesne County Parcel Viewer: Shows individual parcels within the county and includes subdivision and zoning district info

	Duchesne County Building Department
	Building Codes; Building Permits; Zoning Ordinance; Subdivision Ordinance
	X
	
	
	Building Codes: Includes construction and subdivision codes



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan. 
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Duchesne County Local Emergency Planning Committee (LEPC), Duchesne County department heads, and the incorporated cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. The Duchesne County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Duchesne County will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets the first Wednesday of every month at 5pm. 
[bookmark: _heading=h.dtkslv6hqcbo]Table 11-2. Duchesne County Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants. The county will also anticipate that the time and cost of maintaining the hazard mitigation plan will be significantly higher than in previous updates due to increased planning requirements by FEMA. Funds to support the cost match for updating this plan will need to be strategically determined.  
[bookmark: _heading=h.gc5ht6xgttk]Table 11-3. Duchesne County Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	No

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	Yes

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Duchesne County will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.7k4po33g8xj9]Table 11-4. Duchesne County Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Community Development

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Community Development

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Duchesne County GIS

	Emergency manager
	Yes
	Full Time
	Duchesne County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.rv8acmq5n2s4]Table 11-5. Duchesne County National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Community Development

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Community Development / Floodplain Management Mike Hyde

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	Yes



Expansion, Implementation, and Improvement: Continue to manage the county’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification. Floodplain mapping for the entire county is limited and needs to be completed.
· [bookmark: _heading=h.k5ctlaz9ht0a]City of Duchesne
[bookmark: _heading=h.bkgktg247u6s]Table 11-6. City of Duchesne Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	City of Duchesne
	2022 General Plan; City Ordinances; Duchesne County Zoning
	X
	
	
	Chapter 4 references zoning ordinances and land use. Chapter 9 details infrastructure including storm drainage.



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Duchesne County Local Emergency Planning Committee (LEPC), Duchesne County department heads, and the incorporated cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. The Duchesne County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Duchesne will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every first and third Tuesday of each month. 
[bookmark: _heading=h.ej722slbc25f]Table 11-7. City of Duchesne Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.pzfmeplbg1sd]Table 11-8. City of Duchesne Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Duchesne will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.k6lgliv87yoq]Table 11-9. City of Duchesne Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Commission

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Commission

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Duchesne County GIS

	Emergency manager
	Yes
	Full Time
	Duchesne County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.wj12vx2x4z1c]Table 11-10. City of Duchesne National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Planning & Zoning Commission

	Who is your jurisdiction’s floodplain administrator? (department/position)
	?

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	Yes



Expansion, Implementation, and Improvement: Continue to manage the city’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification.
· [bookmark: _heading=h.6mde4endrd9r]City of Myton
[bookmark: _heading=h.liil5p3g7fkt]Table 11-11. City of Myton Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	City of Myton
	2006 General Plan; City Code; Building Permits; Road Map
	X
	
	
	General Plan: No hazard section, but includes existing and future land use overview, acknowledges sensitive lands and environmental conditions, and identifies critical facilities and infrastructure that could be affected during hazardous events



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Duchesne County Local Emergency Planning Committee (LEPC), Duchesne County department heads, and the incorporated cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. The Duchesne County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Myton will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets the first Tuesday of every month at 6:30pm. 
[bookmark: _heading=h.8n1j60hb53tt]Table 11-12. City of Myton Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.ba29fzbixbkp]Table 11-13. City of Myton Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	No

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Myton will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.l0zl0pk84o9c]Table 11-14. City of Myton Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Department

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Department

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Duchesne County GIS

	Emergency manager
	Yes
	Full Time
	Duchesne County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.w5js6esfpco7]Table 11-15. City of Myton National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Building Department

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Planner

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	Yes



Expansion, Implementation, and Improvement: Continue to manage the city’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification.
· [bookmark: _heading=h.d6p6etppoa45]City of Roosevelt
[bookmark: _heading=h.jevuwmepshdo]Table 11-16. City of Roosevelt Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	City of Roosevelt
	General Plan; Land Use Ordinances; Zoning Map; 2019 Master Plan; Site Plan
	X
	
	
	General Plan: No hazard section, but includes existing and future land use overview, economic development plan, transportation master plan, storm drain master plan, and capital improvement plan. Also identifies critical facilities and infrastructure that could be affected during hazardous events

	City of Roosevelt Building Department
	Building Permits; Main Street Revitalization Plans
	X
	
	
	Details building codes and best practices to withstand certain natural hazards



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Duchesne County Local Emergency Planning Committee (LEPC), Duchesne County department heads, and the incorporated cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. The Duchesne County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Roosevelt will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets the first Wednesday of every month at 5pm. 
[bookmark: _heading=h.7y437ioijls]Table 11-17. City of Roosevelt Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.p3k198797dox]Table 11-18. City of Roosevelt Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	Yes

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Roosevelt will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.9kxo6vg3prhc]Table 11-19. City of Roosevelt Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Commission

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Commission

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Duchesne County GIS

	Emergency manager
	Yes
	Full Time
	Duchesne County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.p1gmkh5hnguj]Table 11-20. City of Roosevelt National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Planning & Zoning Commission

	Who is your jurisdiction’s floodplain administrator? (department/position)
	NA

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	No

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Work on becoming NFIP participant. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a  CRS Classification.
· [bookmark: _heading=h.15tjyj8wnqhw]Town of Altamont
[bookmark: _heading=h.zev864t6wklg]Table 11-21. Town of Altamont Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Town of Altamont
	General Plan
	X
	
	
	



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Duchesne County Local Emergency Planning Committee (LEPC), Duchesne County department heads, and the incorporated cities of Duchesne, Myton, and Roosevelt and the towns of Altamont and Tabiona. The Duchesne County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Altamont will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. 
[bookmark: _heading=h.e8io9687ajcl]Table 11-22. Town of Altamont Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.6e9otonocgz4]Table 11-23. Town of Altamont Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Altamont will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.wcprcl9u05x7]Table 11-24. Town of Altamont Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Duchesne County GIS

	Emergency manager
	Yes
	Full Time
	Duchesne County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.16vnac6r8vxg]Table 11-25. Town of Altamont National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Planning & Zoning

	Who is your jurisdiction’s floodplain administrator? (department/position)
	NA

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	No

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	Yes

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Work on becoming NFIP participant. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a  CRS Classification.
· [bookmark: _heading=h.bxhrfpgzp4w3]Town of Tabiona
[bookmark: _heading=h.lrbv2zkvhu6d]Table 11-26. Town of Tabiona Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Town of Tabiona
	2018 General Plan; Future Land Use Map; Zoning Map; Suitability & Hazards Map; City Ordinances
	X
	
	
	General Plan: No hazard section, but includes existing and future land use overview, acknowledges sensitive lands and environmental conditions, and identifies critical facilities and infrastructure that could be affected during hazardous events



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Duchesne County Local Emergency Planning Committee (LEPC), Duchesne County department heads, and the incorporated cities of Duchesne, Myton, Roosevelt and the towns of Altamont and Tabiona. The Duchesne County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Tabiona will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets on an as-needed basis. 
[bookmark: _heading=h.fipqas7gmhjk]Table 11-27. Town of Tabiona Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.iqmqf6l964y9]Table 11-28. Town of Tabiona Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Tabiona will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.olglfnngf4]Table 11-29. Town of Tabiona Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning Commission

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Planning Commission

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning Commission

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Duchesne County GIS

	Emergency manager
	Yes
	Full Time
	Duchesne County Emergency Management

	Grant writers
	Yes
	N/A
	Each department is responsible for writing their own grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.26wo7v1agfvo]Table 11-30. Town of Tabiona National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Planning Commission

	Who is your jurisdiction’s floodplain administrator? (department/position)
	NA

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	No

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	Yes

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Work on becoming NFIP participant. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a  CRS Classification.
· [bookmark: _heading=h.mfrw9d5vr5ja]BUILDING CODES
Updating and adopting new building codes, as well as addressing the effectiveness of these codes, can be one of the best ways to conduct mitigation. When properly designed and constructed, many buildings can withstand the impacts of high winds, earthquakes, floods, snow loads, or a tornado. The communities in Duchesne County are working with various versions of the International Codes published by the International Code Council, Inc. (ICC). These codes include: 
· 2015 International Residential Code
· 2018 International Building Code
· 2018 International Mechanical Code 
· 2018 International Plumbing Code
· 2018 International Fuel Gas Code
· 2018 International Energy Conservation Code
· 2018 International Fire Code
· 2018 International Existing Building Code
· 2006 edition of the Utah Wildland Urban Interface Code
Additionally, Duchesne County enforces the 2020 National Electrical Code and the 2005 edition of the NFPA 225 Model Manufactured Home Installation Standard, both issued by the National Fire Protection Association. Ground snow loads are found by entering specific locations into the 2018 Utah Ground Snow Load Map. 
The cities of Duchesne, Myton, Roosevelt and towns of Altamont and Tabiona all follow the above International Codes.
· [bookmark: _heading=h.p5ju1s9ytf6b]Code Administration
Enforcement of code standards is very important to hazard mitigation. Adequate inspections are needed during the course of construction to ensure that the builder understands and implements the requirements. The Building Code Effectiveness Grading Schedule (BCEGS) is a national program used by the insurance industry to determine how well new construction is protected from wind, earthquake, and other non-flood hazards. It is similar to the CRS program and the fire insurance rating scheme: building permit programs are reviewed and scored. A class 1 community is the highest rating, and a class 10 community is the most basic rating. 
Training of code officials is also very important for code enforcement. Training of code officials and inspectors is a large part of the BCEGS rating for a community. Courses are offered through the building code associations to help local officials understand standards that apply to seismic, wind, and flood hazards. 
The table below lists building code adoptions in use within Duchesne County.
[bookmark: _heading=h.w70l6rw4laii]Table 11-31. Building Code Adoptions in Duchesne County
	
	Building Code Residential
	Building Code Commercial

	Duchesne County
	IRC 2015
	IBC 2018

	Duchesne
	IRC 2010
	IBC 2010

	Myton
	Not specified; default to Duchesne County code usage 
	Not specified; default to Duchesne County code usage

	Roosevelt
	IRC 2012
	IBC 2012

	Altamont
	Not specified; default to Duchesne County code usage
	Not specified; default to Duchesne County code usage

	Tabiona
	IRC 2021
	IBC 2021



· [bookmark: _heading=h.1f0ggwx88fcy]PUBLIC SAFETY AGENCIES
· [bookmark: _heading=h.mx4tlgggi51v]Fire Protection
The Utah Fire Marshal lists seven fire departments in Duchesne County, which include Duchesne Fire Department, Roosevelt Fire Department, Myton Fire Department, Tabiona-Hanna Fire Department, Altamont Fire Department, Neola Fire Department, and Fruitland Volunteer Fire Department (2020). Four of these are city fire departments and three are county department. Duchesne County’s Fire Warden, who is Nathan Robinson, coordinates the efforts of these fire departments. Many of the firefighters in the county are volunteer firefighters, but there are also several structural and wildland certified firefighters in Duchesne County (Duchesne County, 2024). Duchesne, Roosevelt, Myton, Tabiona, Hanna, Altamont, Neola, and Fruitland all have fire departments with rescue capabilities for accidents on highways.
When needed, Duchesne County also has access to fire crews and resources from the U.S. Forest Service, BLM, National Park Service, U.S. Fish and Wildlife Service, and the U.S. Bureau of Indian Affairs. The state of Utah trains and provides hand crews and engine crews, as well.
· [bookmark: _heading=h.jy66hcnnbktf]Healthcare Facilities
Duchesne County has one primary hospital and several health clinics. Uintah Basin Medical Center in Roosevelt is an independently owned 24/7 critical access hospital that provides comprehensive healthcare services, including dialysis, obstetrics, emergency care, surgery, lab and radiology services, cancer care and infusion services, and more (Uintah Basin Healthcare, 2024). Uintah Basin Healthcare has several clinics and offices, including locations in Roosevelt, Duchesne, Altamont, Tabiona, Manila, and Vernal. The 35-bed hospital has been open since 1944. 
Additionally, the Uintah-Ouray Service Unit is a health center in Fort Duchesne, Uintah County that services the Ute tribes of the Uintah and Ouray Indian Reservation. The health center provides ambulatory services, general medical services, surgical follow-up, pediatrics, optometry, prenatal, and postpartum care. They also partner frequently with Uintah Basin Medical Center and Ashley Valley Medical Center to provide care (IHS, 2024).
· [bookmark: _heading=h.xtmfoncvievi]Emergency Services
Duchesne County Emergency Management is located in Duchesne, Utah and is under the direction of Michael Lefler, who is the county’s Emergency Manager. 
EMS for the county are dispatched from the Duchesne County Sheriff’s Office Dispatch Center in Duchesne. EMTs are volunteers and are all certified by the state of Utah, Bureau of EMS. Additional ambulance services are provided by Ashley Regional Medical Center, Uintah Basin Healthcare, and Ute Indian Tribe EMS.
Several air ambulance and helicopter transport/rescue companies service the Duchesne County area, including, but not limited to, Air Ambulance World, Classic Air Medical, Angel MedFlight, Intermountain Life Flight, and the Utah Department of Public Safety Aero Bureau.
· [bookmark: _heading=h.cawrlzgva724]Law Enforcement & Public Safety
The Utah Department of Public Safety (DPS) includes one participating law enforcement agency in Duchesne County, which is the Duchesne County Sheriff’s Office. The Sheriff’s Office is located at 21554 W 9000 S in Duchesne, UT. The Duchesne County Sheriff is Travis L. Tucker. The Sheriff’s Office provides law enforcement throughout the county where other primary law enforcement agencies do not exist. There are also BLM-administered lands, U.S. Forest Service lands, SITLA lands, tribal lands, two National Monuments, one National Forest, and two State Parks in the county that each have their own attendant law enforcement authorities in addition to the county sheriff.
Roosevelt Police Department is located at 255 S State Street in Roosevelt. Mark J. Watkins is Chief of Police.
The Highway Patrol Office for the county is located at 641 E 300 S Suite 300 in Vernal, UT. This office services the entire Uintah Basin Region of Daggett, Duchesne, and Uintah Counties. 
· [bookmark: _heading=h.mjin2tlsima0]LAND USE PLANNING & CHANGES IN DEVELOPMENT AND FUTURE DEVELOPMENT
This section of the Duchesne County Hazard Mitigation Plan Annex examines the relationship between the county’s General Plan, Land Use or Zoning Ordinances, and the AHMP. Incorporating hazard mitigation practices into land use planning is extremely important as future developments are planned and constructed. Through proper planning within the individual jurisdictions, risk to property owners can be reduced and future disaster related economic losses avoided. Land Use and Mitigation Planning Integration are seen as critical components of the mitigation program in Duchesne County.
Duchesne County’s General Plan was last revised and adopted in 2022. The plan should be reviewed and updated to address condition changes within the county and the economy. 
Duchesne County’s Land Use can be found in the General Plan & Resource Management Plan on page 24, which was last updated in 2022. The map provides a comprehensive, legal, and strategic basis for implementing zoning changes and land use code updates that the county may want to pursue in the immediate term. It will also provide the basis for future decisions regarding individual rezone requests for years to come. The end goal is to produce a sustainable, well-balanced development pattern for the future. To develop the Future Land Use Map, citizens, planning bodies, and decision makers assessed current zoning, as compared to what exists on the ground now, and envisioned how the county will develop into the future, taking into consideration and balancing many variables, including existing community values, hazard risks, and other concerns. The latest update represents the vision for how the county will develop over the next 20–30 years. 
The hazard risk assessment (see Chapter 2 Hazard Risk Summary) took into consideration changes in development and future development trends based on planning and zoning maps and documents. The following tables highlight those sections of the assessment:
	Hazard Event
	Changes in Development and Hazard Vulnerability
(High, Medium, Low)
	Vulnerability Factor (Adjust Impact Factor to Change Scores)
	Multiplied by Weighting Factor (1)

	Extreme Heat
	Low
	
	

	Lightning
	Low
	1
	1

	Hail
	Low
	1
	1

	Tornado
	Low
	1
	1

	Straight-line Wind
	Low
	1
	1

	Extreme Cold
	Low
	1
	1

	Winter Storm
	Low
	1
	1

	Avalanche
	Medium
	2
	2

	Wildfire
	Medium
	2
	2

	River or Stream Flood
	Medium
	2
	2

	Flash Flood
	Medium
	2
	2

	Dam Failure
	Low
	1
	1

	Drought
	Low
	1
	1

	Earthquake
	Medium
	2
	2

	Landslide
	Low
	1
	1

	Expansive Soils
	Low
	1
	1

	Land Subsidence
	Low
	1
	1

	Changes in Development Factor—Changes in development since the previous plan was approved (if this is an update) or in the past five years (if this is a new plan) have increased or decreased the community’s vulnerability/exposure to this hazard. [Weighted Factor: 1]

	High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)

	Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)

	Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)

	No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)


T
	Hazard Event
	Impact of Future Development (High, Medium, Low)
	Impact Factor (Adjust Impact Factor to Change Scores)
	Multiplied by Weighting Factor (1)

	Extreme Heat
	Low
	1
	1

	Lightning
	Low
	1
	1

	Hail
	Low
	1
	1

	Tornado
	Low
	1
	1

	Straight-line Wind
	Low
	1
	1

	Extreme Cold
	Low
	1
	1

	Winter Storm
	Medium
	2
	2

	Avalanche
	Medium
	2
	2

	Wildfire
	Medium
	2
	2

	River or Stream Flood
	Medium
	2
	2

	Flash Flood
	Low
	1
	1

	Dam Failure
	Low
	1
	1

	Drought
	Medium
	2
	2

	Earthquake
	Low
	1
	1

	Landslide
	Low
	1
	1

	Expansive Soils
	Low
	1
	1

	Land Subsidence
	Low
	1
	1

	Future Development Factor—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard. [Weighted Factor: 1]

	High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)

	Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)

	Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)

	No Impact—Future development trends will not increase the impact/consequence of this hazard, and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)



· [bookmark: _heading=h.sg8tinmo1ftq]City of Duchesne
The city of Duchesne updated their General Plan in 2022. The plan establishes how Duchesne “welcomes economic diversification and growth, encourages the development of recreation and tourism and promotes an atmosphere where community values and friendly, small-town character can thrive” (Duchesne General Plan, 2022). It describes the city’s plans and goals for transportation, public services, public safety, moderate income housing, community promotion and economic development, recreation, parks, aesthetics, historic preservation, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, climate, history, socioeconomic drivers, and demographics of the area. However, it is recommended that the city of Duchesne include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.dciemx2tj3oy]City of Myton
The city of Myton updated their General Plan in 2006. The plan describes how Myton “strives for orderly growth and development. Mutually beneficial partnerships with area agencies and jurisdictions are sought to elevate the quality of life for its citizens. Growth is welcome and would be a positive addition to the current diverse population” (Myton General Plan, 2006). It describes the city’s plans and goals for transportation, public services, public safety, Native American lands, community infrastructure, heritage and culture, historic preservation, community design, and land use. However, it is recommended that the city of Myton include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.uzyebwoxidpp]City of Roosevelt
The city of Roosevelt updated their General Plan in 2019. The plan establishes how the citizens of Roosevelt “will be economically friendly to business, industry, and promote the entrepreneurial spirit by providing essential services that create a safe environment for all citizens to raise their families, worship, enjoy recreational opportunities, and serve in the community” (Roosevelt General Plan, 2019). It describes the city’s plans and goals for transportation, public services, public safety, community promotion and economic development, recreation, parks, aesthetics, historic preservation, infrastructure, water and sewer management, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, history, and demographics of the area. However, it is recommended that the city of Roosevelt include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.lg9ddzobcrsw]Town of Altamont
The town of Altamont updated their General Plan in [insert]. The plan establishes how Altamont will “[insert quote from vision or mission statement]” (Altamont General Plan, date). It describes the town’s plans and goals for transportation, public services, public safety, moderate income housing, community promotion and economic development, recreation, parks, aesthetics, historic preservation, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, climate, history, socioeconomic drivers, and demographics of the area. However, it is recommended that the town of Altamont include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.cyv1vfhm3faj]Town of Tabiona
The town of Tabiona updated their General Plan in 2018. The plan establishes how Tabiona “is a close-knit rural community that believes in preserving the beauty and history of town for future generations, all while trying to grow in a fair and responsible way” (Tabiona General Plan, 2018). It describes the town’s plans and goals for transportation, public facilities, moderate income housing, community promotion and economic development, recreation, parks, aesthetics, historic preservation and rehabilitation, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, climate, history, socioeconomic drivers, and demographics of the area. However, it is recommended that the town of Tabiona include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.8xhof4j9gj3g]NFIP CONTINUITY STRATEGY
Duchesne County participates in the National Flood Insurance Program (NFIP) as do the cities of Duchesne and Myton.  Duchesne County’s participation in the National Flood Insurance Program began on March 31, 2017. The city of Duchesne began its participation in the regular phase of the NFIP on February 4, 1988. The city of Myton began on February 4, 1988. Roosevelt, Altamont, and Tabiona do not participate, although floodplain maps are available for each of these jurisdictions on Duchesne County’s website.
Duchesne County has no communities within the 100-year floodplain hazard area that are not participating in the NFIP. Duchesne County has no communities under suspension or revocation of participation in the NFIP.
Substantial Damage
Substantial damage, for the purpose of determining compliance with the flood provisions of the Municipal Code, means damage of any origin sustained by a structure by which the cost of restoring the structure to its before damaged condition would equal or exceed 50% of the market value of the structure before the damage occurred.  
Substantial Improvement
Substantial improvement, for the purpose of determining compliance with the flood provisions of the Municipal Code, means any repair, alteration, addition, or other improvement of a building or structure, whose cost equals or exceeds 50% of the market value of the structure before the improvement or repair started. If the structure has sustained substantial damage, any repairs are considered substantial improvement regardless of the actual repair work performed. The term does not, however, include either:

•	Any project for improvement of a building required to correct existing health, sanitary, or safety code violations identified by the code official and that is the minimum necessary to assure safe living conditions.
•	Any alteration of a historic structure, provided that the alteration would not preclude the structure’s continued designation as a historic structure. 

[bookmark: _heading=h.sokpdl5nzcq5]Table 11-32. NFIP Participation in Duchesne County
	NFIP Participation Category
	Duchesne County
	City of Duchesne
	City of Myton

	FIRM Date
	03/31/2017
	02/04/1988
	02/04/1988

	Participating in CRS (Class)
	N/A
	N/A
	N/A

	Number of NFIP Policies
	13
	1
	5

	Total Coverage
	$682,000
	$350,000
	$842,000

	Total Written Premium + FPF
	4,178
	2,091
	2,777

	Are FIRMs Digital or Paper?
	Digital
	Digital
	Digital

	Repetitive Loss Properties
	0
	0
	0

	Severe Repetitive Loss Properties
	0
	0
	0

	Source: FEMA Repetitive Losses/BCX Claims Utah, 2023



Specific NFIP and floodplain related activities include:
· Duchesne County and the Cities of Duchesne and  Myton continue to offer one-on-one advice to property owners on how to protect property and has staff available to make site visits to property owners regarding flooding and drainage issues on private property.








PART III: MITIGATION STRATEGY
· [bookmark: _heading=h.ftbwoan2t7uz]CHANGES IN PRIORITY
· [bookmark: _heading=h.hnywj0fhzkjf]CHANGES IN PRIORITY
[bookmark: _heading=h.wyzmgv2qi1ko]Mitigation priorities have not significantly changed for either Duchesne County or the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona since the update of the last plan. For the 2024 plan update, mitigation goals for Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona were significantly updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations. The plan also underwent a complete rewrite to better align with new local mitigation plan requirements. 
Also, for past mitigation projects identified in previous iterations of the plan, a 2024 Status Update and Changes in Priority section was included for each past action. A description of the update and changes in priority were included, if appropriate and applicable.  
· [bookmark: _heading=h.wi7644oahwwg]MITIGATION STRATEGIES
· [bookmark: _heading=h.nq09k4xe8cvs]MITIGATION ACTION PLAN
The action plan helps to prioritize mitigation initiatives according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The action plan also provides the framework for how the proposed projects and initiatives will be implemented and administered over the next five years.
· [bookmark: _heading=h.p3hmyf8kh4pv]Mitigation Strategy/Goals
The planning team reviewed the existing mitigation goals for Duchesne County and the jurisdictions of Duchesne, Myton, Roosevelt, Altamont, and Tabiona were updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations.
Goal 1. Protection of life before, during, and after the occurrence of a disaster and reducing the impact of damage where problems cannot be eliminated.
Goal 2. Protection of emergency response capabilities (critical infrastructure)
Goal 3. Protection of developed property, homes and businesses, industry, education opportunities and the cultural fabric of a community, by combining hazard loss reduction with the community's environmental, social and economic needs.
Goal 4. Protection of natural resources and the environment, when considering mitigation measures.
Goal 5. Promoting public awareness through education of community hazards and mitigation measures.
Goal 6. Preserving and/or restoring natural features that provide mitigation such as floodplains.
Goal 7. Provide a basis for funding of projects outlined as hazard mitigation strategies.
Goal 8. Establish a framework and database for the jurisdictions to use to apply for aid.

· [bookmark: _heading=h.o2xaepe1rixx]Mitigation Strategy/Action Timeline Parameters
While the preference is to provide definitive project completion dates, this is not possible for every mitigation strategy/action. Therefore, the parameters for the timeline (Projected Completion Date) are as follows:
· Short-term—To be completed in 1 to 5 years
· Long-term—To be completed in greater than 5 years
· Ongoing—Currently being implemented under existing programs but without a definite completion date
· [bookmark: _heading=h.sysw159330sy]Mitigation Strategy/Action Benefit Parameters
Benefit ratings are defined as follows:
· High—Project will provide an immediate reduction of risk exposure for life and property.
· Medium—Project will have a long-term impact on the reduction of risk exposure for life and property, or project will provide an immediate reduction in the risk exposure for property.
· Low—Long-term benefits of the project are difficult to quantify in the short term.
· [bookmark: _heading=h.jpwmhjkb1mky]Mitigation Strategy/Action Estimated Cost Parameters
While the preference is to provide definitive costs (dollar figures) for each mitigation strategy/action, this is not possible for every mitigation strategy/action. Therefore, the estimated costs for the mitigation initiatives identified in this plan are identified as high, medium, or low, using the following ranges:
· High—Existing funding will not cover the cost of the project; implementation would require new revenue through an alternative source (e.g., bonds, grants, and fee increases). 
· Medium—The project could be implemented with existing funding but would require a re-apportionment of the budget or a budget amendment, or the cost of the project would have to be spread over multiple years. 
· Low—The project could be funded under the existing budget. The project is part of or can be part of an ongoing existing program.
· [bookmark: _heading=h.5ni07c1xm17d]Mitigation Strategy/Action Prioritization Process
The action plan must be prioritized according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The benefits of proposed projects were weighed against estimated costs as part of the project prioritization process. The benefit/cost analysis was not of the detailed variety required by FEMA for project grant eligibility under the Hazard Mitigation Grant Program (HMGP) and Building Resilient Infrastructure and Communities (BRIC) grant program. A less formal approach was used because some projects may not be implemented for up to 10 years, and associated costs and benefits could change dramatically in that time. Therefore, a review of the apparent benefits versus the apparent cost of each project was conducted. Parameters were established for assigning subjective ratings (high, medium, and low) to the costs and benefits of these projects.
The priorities are defined as follows:
· High—A project that addressed numerous goals or hazards, has benefits that exceed cost, has funding secured or is an ongoing project, and meets eligibility requirements for the HMGP or BRIC grant program. High priority projects can be completed in the short term (1 to 5 years).
· Medium—A project that addressed multiple goals and hazards, that has benefits that exceed costs, and for which funding has not been secured but that is grant eligible under HMGP, BRIC, or other grant programs. The project can be completed in the short term once funding is secured. Medium priority projects will become high priority projects once funding is secured.
· Low—A project that will address few or no goals, mitigate the risk of one or few hazards, has benefits that do not exceed the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for HMGP or BRIC grant funding, and for which the timeline for completion is long term (1 to 10 years). Low priority projects may be eligible for other sources of grant funding from other programs.
For many of the strategies identified in this action plan, the partners may seek financial assistance under the HMGP or HMA programs, both of which require detailed benefit/cost analyses. These analyses will be performed on projects at the time of application using the FEMA benefit-cost model. For projects not seeking financial assistance from grant programs that require detailed analysis, the partners reserve the right to define “benefits” according to parameters that meet the goals and objectives of this plan.
· [bookmark: _heading=h.ljoc9yghy0he]MITIGATION PROJECTS
Listed below are the goals and objectives developed by the mitigation plan and the priority projects that were developed to address the risks posed. Included in the list are a rough estimate of cost and an anticipated period for further investigation, project development, and implementation.
Participating jurisdictions agreed upon 19 mitigation actions that apply to the county and all or some participating jurisdictions These shared actions, some of which address all hazards, help to meet the following FEMA requirement: “Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects for each jurisdiction being considered to reduce the effects of hazards, with emphasis on new and existing buildings and infrastructure? Does the plan include one or more action(s) per jurisdiction for each hazard identified within the risk assessment?”  



[bookmark: _heading=h.flt2wvekut6z]This Page intentionally Left Blank

· [bookmark: _heading=h.q59y9bqwmt0f]New Mitigation Projects
· Duchesne County New Projects
	Mitigation Project: Wildland fire fuel mitigation in areas identified in current CWPP

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management  
	State Forestry Department  and  local fire chiefs
	High
	Ongoing
	Medium

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2,3, and 4
	Wildfire
	High
	Duchesne County general funds, SHGP, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Enhancing defensible space in areas identified within the current CWPP



	Mitigation Project:  Acquire digital road signage and portable road warnings and condition warnings, to mitigate traffic problems and enhance public safety for immediate and potently hazardous conditions.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Road Department
	Duchesne County Emergency Management
	High
	Ongoing
	Medium, number and signage type will dictate costs causing varying costs

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,3,5
	All Hazards
Severe Summer Weather
Severe Winter Weather
Wildfire
Flood
Drought
Earthquake
Landslide
Problem Soils
	High
	Duchesne County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Acquiring new signage to provide public awareness and information related to all hazard events.




· City of Roosevelt New Projects
	Mitigation Project: Flood mitigiation by enhancing flow capacity of Cottonwood Creek

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	City of Roosevelt
	City of Roosevelt Planning and Zoning
	Duchesne County
	High
	Long-term
	High estimated cost

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood (Flash and riverine)
	High
	Duchesne County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Expand flow capacity of Cottonwood Creek in Roosevelt to provide more flow capacity in the drainageway.



	Mitigation Project: Provide public education and outreach opportunities via printed materials and social media related to severe summer weather, severe winter weather, drought, earthquakes, landslides and problem soils  Outreach opportunities will be conducted in comncurrence with annual HMP review.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	City Manager for each participating jurisdiction
	High
	Ongoing
	Varying costs, in house resources can be used for social media with minimal costs associated with available printed materials provided via FEMA and NWS.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4
	Severe Summer Weather (Extreme Heat, Lightning, Hail, Tornado, Straight-Line Wind),Severe Winter Weather (Extreme Cold, Winter Storm, Avalanche), Drought and Problem Soils (Expansive Soils and Land Subsidence), Earthquakes and Landslides
	High
	Duchesne County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide opportunities and outreach materials to public for educational information related to the identified hazards to better mitigate against these hazards..




· [bookmark: _heading=h.asii273q7rqy]Ongoing Mitigation Projects
· Duchesne County Ongoing Projects
	[bookmark: _heading=h.fud5dex1dvw7]Mitigation Project: Educate local elected officials about dam Emergency Action Plans each time new officials take office.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	NA
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4 and 5
	Dam Failure
	Medium
	Duchesne County general funds

	Action/Implementation Plan and Project Description:

	Set forth standards for new elected officials provide training opportunities for officials to ensure all education requirements are met.



	Mitigation Project:  Obtain and retain updated Emergency Action Plans for dams with inundation areas within the County.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	Central Utah EM Water
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2 and 3
	Dam Failure
	High
	Duchesne County general funds

	Action/Implementation Plan and Project Description:

	Work with dam owners/operators to ensure all EAPs are updated and made available to pertinent entities.



	Mitigation Project:  Make citizens aware of programs whereby they can apply for funding to install new wheel lines that improve water use efficiency.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	NA
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4 and 5
	Drought
	Medium
	NRCS & Salinity Control Program

	Action/Implementation Plan and Project Description:

	Promote vía social media to provide education materials to improve water usage and efficiency  


· 
	Mitigation Project:  Promote awareness of the local earthquake hazard by participating in the Utah Shake Out.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	NA
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2 and 3
	Earthquake
	Medium
	Duchesne County general funds, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Utilize social media and printed materials for public outreach  as needed.



	Mitigation Project:  Perform a seismic assessment of select county and city critical facilities.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	Public Works, City planning and zoning departments
	Medium
	Ongoing
	Medium

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4 and 5
	Earthquake
	Medium
	Duchesne County general funds, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Review and conduct seismic assessments for existing critical assets, prioritize based on date of construction and building code utilization.



	Mitigation Project:  Follow-up with FEMA in regards to the County's request for a county-wide floodplain mapping study.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	FEMA
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2 and 3
	Flood (Flash and Riverine)
	Hugh
	Duchesne County general funds

	Action/Implementation Plan and Project Description:

	Continued follow up with FEMA to ensure mapping is updated countywide



	Mitigation Project:  Implement storm drainage plans for new development in areas of Duchesne County that are susceptible to flooding due to storm runoff.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County
	Duchesne County Emergency Management 
	NA
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3, 4 and 5
	Flash Flood
	Medium
	Duchesne County general funds, private developers

	Action/Implementation Plan and Project Description:

	Enforce existing ordinances for new development in flood areas and provide public education for potential developers.



	Mitigation Project:  Prior to allowing new development in historic landslide areas, require developers to perform a geotechnical landslide hazard study.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	Private investors
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4 and 5
	Landslide
	Medium
	Duchesne County general funds, private investors

	Action/Implementation Plan and Project Description:

	Enforce existing codes for new development in landslide susceptible zones.



	Mitigation Project:  Enforce Wildland Urban Interface code requirements on all new construction through the building permit process.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	Local Fire departments
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4 and 5
	Wildfire
	Medium
	Duchesne County general funds

	Action/Implementation Plan and Project Description:

	Enforce existing codes/ordinances for wildfire urban interface for new construction.



	Mitigation Project:  Provide wildfire education and training for citizens at a booth at the Duchesne County Fair.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Duchesne County, City of Duchesne, City of Myton, City of Roosevelt,  Town of Altamont,  Town of Tabiona
	Duchesne County Emergency Management 
	Local Fire departments
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3, and 4  
	Wildfire
	High
	Duchesne County general funds

	Action/Implementation Plan and Project Description:

	Set up booth at county fair to provide printed materials for wildfire eduction.




· City of Duchesne Ongoing Projects
	Mitigation Project: Update/revise City zoning ordinances, specifically in relation to the flood hazard.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	City of Duchesne
	City Public Works
	Duchesne County Emergency Management
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2 and 4
	Flood (Flash and Riverine)
	High
	Duchesne County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Update existing ordinances to address flood related concerns within the city, review issues/concerns with floodplain manager.



· City of Myton Ongoing Projects
	Mitigation Project: Implement water conservation plans.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	City of Myton
	City Planning Commission
	Duchesne County Emergency Management
	Medium
	Ongoing
	Low  

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Drought
	High
	Myton City general funds 

	Action/Implementation Plan and Project Description:

	Implement existing plans and mechanism for water conservation and educate the public on the plans and opportunities.



	Mitigation Project:  Enforce rate policies that encourage water conservation.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	City of Myton
	City Planning Commission
	NA
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Drought
	Medium
	Myton City general funds,  

	Action/Implementation Plan and Project Description:

	Enforce existing rate polices and provide public education related to water conservation.



	Mitigation Project:  Update/revise City zoning ordinances, specifically in relation to the flood hazard.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	City of Myton
	City Planning Commission
	NA
	Medium
	Ongoing
	Medium

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood (Flash and Riveren)
	High
	Myton City general funds

	Action/Implementation Plan and Project Description:

	Update flood ordinances as needed within the city.



· City of Roosevelt Ongoing Projects
	Mitigation Project:  Encourage water conservation by the public through promotions in City media (newsletter, Facebook page, etc.)

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	City of Roosevelt
	City Planning Commission
	Duchesne County Emergency Management
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Drought
	Hugh
	Roosevelt general fund

	Action/Implementation Plan and Project Description:

	provide public education opportunities related to water conservation through social media and printed materials as available.



· Town of Altamont Ongoing Projects
	Mitigation Project:  Enforce rate policies that encourage water conservation.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Town of Altamont
	City Planning Commission
	NA
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2,3 4, and 5
	Drought
	High
	Altamont general fund

	Action/Implementation Plan and Project Description:

	Enforce existing polices and provide public education opportunities related to water conservation through social media and printed materials as available.



	Mitigation Project:  Update the Town's zoning ordinances.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2020
	Town of Altamont
	City Planning Commission
	NA
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2,3 4, and 5
	Flood (Flash and Riverene)
	High
	Altamont general fund

	Action/Implementation Plan and Project Description:

	Update existing ordinances as needed.



	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	
	
	
	Duchesne County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:
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PART I: COMMUNITY PROFILE
· [bookmark: _heading=h.elnjmvxpjyc8]UINTAH COUNTY PROFILE
· [bookmark: _heading=h.rqcqrp7mhun1]LOCATION
Uintah County is located on the east side of Utah, with its eastern border adjoining the western border of Colorado. The county is centered in the Uinta Basin, which was once formed by a prehistoric lake called Uinta Lake. The county borders eight other counties. It is bordered on the north by Daggett County; on the northeast by Moffat County, CO; on the east by Rio Blanco County, CO; on the southeast by Garfield County, CO; on the south by Grand County; on the southwest by Emery County; and on the west by Carbon County and Duchesne County. Total area of the county is 4,501 square miles, of which 22 square miles is water (U.S. Census QuickFacts, 2022). It is the sixth largest county by area in Utah.
· [bookmark: _heading=h.31zj4tjmn1dz]TOPOGRAPHY & VEGETATION
Uintah County is in the semi-arid region of eastern Utah. The county is positioned in the center of the Uinta Basin. The northern rim of the basin is formed by the Uinta Mountains, the western rim by the Wasatch Mountains, and the southern rim by the Book Cliffs (Uintah Basin, 2006). The county’s terrain generally slopes to the south and the west, with its highest points on the crests of the Uinta Mountains. The Uinta Mountains run east to west along the northern border of the county. The highest crest in the range is around 12,276 feet. Vernal has an elevation of 5,328 feet, Naples has an elevation of 5,230 feet, and Ballard has an elevation of 5,049 feet. The elevation range within the county is from nearly 12,300 feet in the Uinta Mountains to 4,630 feet along the Green River in the central to southwestern parts of the county (Uintah County Topographic Map, 2024).
The Uinta Mountains are the highest mountain range in the contiguous United States with no modern glaciers. Lush mountain forests cover the lower parts of the range while rock and permafrost dominate the upper elevations. Lodgepole pine, subalpine fir, Engelmann spruce, Douglas-fir, and quaking aspen are common tree species growing in the mountains. Many species of grasses, shrubs, and forbs can also be found there. Uintah County has an abundance of lakes and reservoirs, especially in the basins between the summits and ridgelines of the Uintas. The Green River flows southwestward through the central region of the county and into the southwest corner where it forms the border between Duchesne County and Uintah County. The Duchesne River, White River, and Willow Creek all flow into the Green River in the central region of the county. 
Ashley Valley is home to the cities of Vernal and Naples. The valley is fertile land with Ashley Creek flowing southeast along the northeast borders of the cities. Several canals flow through the area, as well. In the south of the county exists rugged, barren canyonland that contains most of Dinosaur National Monument, including the quarry (Uintah Basin, 2006). The Book Cliffs and Roan Cliffs in the south are small desert mountains and cliffs with little civilization around them.
· [bookmark: _heading=h.qutcoqects2s]NATURAL RESOURCES
Uintah County is the largest producer of natural gas in the state of Utah as of January 2024 with a lifetime production of 6,223,677,249 MCF. The county produced 176,390,473 MCF of natural gas in 2023. It is also the second largest producer of oil in Utah with a lifetime production of 408,649,984 barrels (Utah DNR, 2024). Coal, phosphate, gilsonite, copper, gold, and silver are also mined in Uintah County. Other natural resources that are regularly utilized in Uintah County are timber, agriculture, ranching, and outdoor recreation (Uintah County General Plan, 2005, amended 2012).
· [bookmark: _heading=h.pjag28xxlhrf]CLIMATE
The climate in Uintah County is primarily semi-arid, with occasional severe cold in the winter. The elevation throughout the Uintah Basin is relatively similar, so the climate remains consistent from city to city. However, the climate in the upper elevations of the Uinta Mountains and Wasatch Mountains is often colder with increased snowfall.
In the summer, the average daily temperature in Vernal is 71.4°F, with the warmest month of each year typically being July (NOWData, 2024). In the winter, the average daily temperature is 22.3°F in Vernal, and the coldest month is typically January (NOWData, 2024).
Average annual precipitation is approximately 7.99 inches in Vernal (NOWData, 2024). Precipitation averages are similar throughout the county. The wettest month in Vernal is September, and the driest month is June. The growing season is usually four months long. The table below outlines monthly average maximum and minimum temperatures and average precipitation and snowfall at Vernal.
[bookmark: _heading=h.wguozokdloq4]Table 1-1. Vernal Monthly Climate Summary
	Vernal, UT

	Average Maximum Temperature (°F)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	28.3
	37.2
	52.7
	62.2
	72.3
	84.6
	91.5
	87.7
	77.8
	62.0
	46.5
	30.4
	59.3

	Average Minimum Temperature (°F)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	7.8
	15.0
	26.4
	33.0
	41.7
	50.8
	58.4
	55.2
	46.3
	34.4
	23.0
	11.0
	32.3

	Average Total Precipitation (in.)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	0.5
	0.47
	0.69
	0.66
	0.86
	0.4
	0.47
	0.59
	1.22
	1.02
	0.47
	0.61
	7.99

	Average Total Snowfall (in.)

	Jan
	Feb
	March
	April
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Annual

	5.2
	3.6
	2.2
	0.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	1.3
	5.4
	18.5

	Source: NOWData, 2024; Western Regional Climate Center, 2010



· [bookmark: _heading=h.y4w3xofcwws1]LAND OWNERSHIP, LAND USE, & FUTURE DEVELOPMENT
Over 70% of the land in Uintah County is public land (Uintah County General Plan, 2005, amended 2012), and about 15% of the land is privately owned (Uintah County Land Use Plan, 2010, amended 2011). The Uintah County Land Use Plan states that “typically, only private lands are used for development. This means that the future residential, commercial, and industrial land use needs of the county must be met through the limited supply of privately owned land.” Uintah County has approximately 696,258 acres of undeveloped private land. With current population growth projections, the county should have more than enough land to meet these growth needs.
The figure below shows the land ownership statistics for Uintah County, as taken from the Headwaters Economic Profile System:
[image: A screenshot of a spreadsheet

Description automatically generated]
[bookmark: _heading=h.oojgbplk7j27]Figure 1-1. Land Ownership in Uintah County
According to the USDA Census of Agriculture, Uintah County had 1,114 farms covering 1,824,700 acres in 2017 (USDA, 2022). 47,696 acres of this land is harvested cropland, and 65,306 acres is irrigated land. The primary crops grown in the county include alfalfa, yellow corn, and mixed forage, which is specifically used for livestock grazing (Uintah County Resource Management Plan, 2017). A large portion of land in the county is used for grazing, including much of the public land. 
Only 15% of the lands within Uintah County are privately owned. Private lands are typically used for new development, which means that future residential, commercial, and industrial land use needs in the county must be met through the limited supply of privately owned land. The table below shows the total number of acres of undeveloped private land in the county (Land Use Plan, 2010, amended 2011).
[bookmark: _heading=h.yzhxdnyuaask]Table 1-2. Undeveloped Private Land in Uintah County
	Region
	Number of Acres

	Uintah County (total)
	696,258

	Ashley Valley
	52,985

	West Side
	716,042

	Source: Uintah County Land Use Plan, 2010, amended 2011



There is currently enough undeveloped private land to meet the demand of future population growth in Uintah County. According to the Governors Office and Envision Utah, Utah develops at a rate of about 3.2 people per acre. Uintah County is expected to reach a population of 51,300 by 2060, which means approximately 4,630 acres will need to be developed to meet this population demand (Land Use Plan, 2010, amended 2011). The table below also details the future land use demands for public health and safety, parks and recreation, and economic activities. 
[bookmark: _heading=h.c2ow4dkmy7wk]Table 1-3. Uintah County Future Land Use Demands
	Growth Demand
	Land Use Guidance

	Drinking Water Source Protection
	No additional acres needed

	Wastewater Treatment Facilities
	No additional acres needed

	Landfill Sites
	No additional acres needed

	Floodplain Protection
	Low density residential development recommended; buildings must 1+ foot above 100 year flood elevation

	Parks and Recreation
	Maintain current 9 acres of park per 1,000 people; set aside land for parks as new development occurs

	Economic (Commercial, Industrial, Oil & Gas)
	Set aside thousands of acres for future development

	Source: Uintah County Land Use Plan, 2010, amended 2011


· [bookmark: _heading=h.nb77blhsclgh]HISTORY
Uintah County was originally inhabited by dinosaurs during the Jurassic period, as evidenced by the many bones and fossilized prints left in the region. Prehistorically, the Archaic peoples (8000–1000 BC) and Fremont peoples (AD 1–1301) inhabited portions of the Uinta Basin. Remnants of the Fremont culture can still be found today in the county in the form of petroglyphs and pictographs. In early recorded history, the Ute people dwelt in the area. In 1776, Fathers Dominguez and Escalante traveled through the Uinta Basin in search of a land route to Monterey, California, mapping large parts of the region that had never been mapped or documented before (National Park Service, 2021). Fur trappers and traders moved through the basin in search of pelts in the 1820s and 1830s. 
In 1861, Brigham Young sent a small party to the Uinta Basin to explore new areas for settlement. However, they determined that the basin was “one vast contiguity of waste and measurably valueless” (Uintah County History, 2024) and decided not to settle there. Also in 1861, President Abraham Lincoln created the Uintah and Ouray Indian Reservation for the relocation of Indians living throughout Utah and Colorado at the time. The Uncompahgre Reservation was created in the 1880s in the southern portion of the county. Gilsonite was discovered in parts of the county and on the eastern portion of the Uintah and Uncompahgre reservations around 1888, which pressured the federal government to remove 7,000 acres from the Uintah Reservation so miners could legally mine gilsonite. The boundaries of Uintah County changed several times after 1892 and were revised and set for the last time in 1919.
· [bookmark: _heading=h.atr4lk4bz42t]POPULATION & DEMOGRAPHICS
The demographics and population of an area are important to understand what the impacts of a natural hazard may be on communities now and in the future. In 2022, Uintah County had a population of 35,951 (U.S. Census QuickFacts, 2022). This is an increase of 1.02% from the population taken during the 2020 Census, which was 35,588. From decennial census to decennial census, the population in Uintah County has been steadily trending up since its inception in 1880. However, the population has decreased a number of times from year to year, with the most recent declines occurring in 2010 (-0.37%), 2016 (-4.04%), 2017 (-2.86%), and 2020 (-0.32%). 
The population trends for Uintah County and the three cities in the county are shown in the table below.
[bookmark: _heading=h.tq628lbmhhpf]Table 1-4. Uintah County Population Trends
	County Location
	2010
	2020
	Percent Change 2010–2020

	Entire County
	32,588
	35,620
	9.3%

	Vernal
	9,089
	10,079
	10.9%

	Naples
	1,755
	2,282
	30.0%

	Ballard
	801
	1,130
	41.1%

	Source: U.S. Census Bureau, 2010, 2020



Between 2010 and 2020, the county as a whole increased in population by 9.3%, although there were periods of decline within that time. Vernal, Naples, and Ballard all substantially increased in population, as well, with 10.9%, 30%, and 41.1% increases respectively. 
Of the total population in the county, 49.3% are female (U.S. Census QuickFacts, 2022). 32.1% of the total population are under 18 years of age, and 11.3% are 65 years and older. The median age in 2020 was 31.1 years. 2.7% of residents were foreign born. The population is mainly homogenous with 90.8% of county residents listed as white. The county’s racial and ethnic distribution is listed in the table below. Only the six most common ethnicities in the county are included, and some members of the population may identify as more than one race.
[bookmark: _heading=h.k8s3xgaxanrq]Table 1-5. Uintah County Racial and Ethnic Distribution
	Race
	Percent of Population

	White
	90.8%

	Black or African American
	0.8%

	American Indian and Alaska Native
	8.4%

	Asian
	1.3%

	Native Hawaiian and Other Pacific Islander
	1.5%

	Hispanic or Latino
	8.8%

	Source: U.S. Census Bureau, 2020; American Community Survey, 2022


· [bookmark: _heading=h.c6twijt05dk8]HOUSING
In 2018–2022, there were 11,547 households in Uintah County. The average household size was 3.08 people. 85.9% of residents who are one year or older are living in the same house now that they were a year ago (U.S. Census QuickFacts, 2022).
In July 2022, Uintah County had a total of 13,689 housing units, 15.6% of which were vacant (U.S. Census QuickFacts, 2022). An estimated 40.5% of occupied housing units were built since the year 2000. Of the total occupied housing units, 76.8% were single-unit structures, 12.9% were multi-unit structures, and 10.3% were mobile homes or another type of unit (American Community Survey, 2022). The median value of owner-occupied housing units in the county was $253,100 in 2022. Uintah County has a homeownership rate of 74.5%, which is higher than the national average of 64.6% (Data USA, 2023). Median gross rent was $797 from 2018 to 2022 (U.S. Census QuickFacts, 2022). An estimated 2.3% of households did not have telephone service, and 3.1% had no vehicles available (American Community Survey, 2022).
· [bookmark: _heading=h.ux50nrx5qm8u]ECONOMY
An estimated 60.4% of the population 16 years or older in Uintah County is in the civilian labor force (15,023 people). An estimated 76% of the people employed in 2022 were private wage and salary workers; 20.2% were federal, state, or local government; and 3.7% were self-employed (U.S. Census QuickFacts, 2022). The Retail Trade (2,423 people); Mining, Quarrying, & Oil & Gas Extraction (1,600 people); and Health Care & Social Assistance (1,532 people) industries currently hold the highest number of employees of any other industry in the county (Data USA, 2023). The most common job groups, regardless of industry, are Sales & Related Occupations (1,587 people); Office & Administrative Support (1,516 people); and Construction & Extraction (1,164 people).
The adjusted unemployment rate is 3.4% for Uintah County as of February 2024 compared to the state of Utah unemployment rate of 2.8% and the United States unemployment rate of 3.9% for the same period (Utah Department of Workforce Services, 2024).
The median household income in 2022 in Uintah County was $67,983. An estimated 76.1% of households received earnings, and 19.9% received retirement income. 26.7% of households received Social Security (American Community Survey, 2022). In 2022, 446 people in the county received Supplemental Security Income (SSI), including 47 people who were 65 years or older (SSA, 2022). These income sources are not mutually exclusive; that is, some households received income from more than one source. The poverty rate in the county is 12.2% (U.S. Census QuickFacts, 2022).
· [bookmark: _heading=h.f6nqux9fdqof]EDUCATION
The total school enrollment from kindergarten to 12th grade in Uintah County was 8,579 students in 2022 (American Community Survey, 2022). Nursery school and preschool enrollment was 529. Uintah School District is the only public school district in the county, with 11 in-person schools and two online schools (Uintah School District, 2024). A charter school called Terra Academy in Vernal serves 650 students in grades K–12 (Terra Academy, 2024). The county also has two private schools for students in preschool through eighth grade. Uintah Basin Christian Academy is a Christian-based private school in Vernal that serves just over 100 students (UBCA, 2024). White House Academy in Vernal emphasizes God and patriotism in their curriculum and has class sizes of about 16 students per class (White House Academy, 2024).
College or graduate school enrollment for residents in the county was 1,109 in 2022 (American Community Survey, 2022). There are two colleges with locations in Uintah County: Uintah Basin Technical College and Utah State University Uintah Basin. Uintah Basin Technical College enrolled 4,566 total students during 2022, which includes secondary (high school) and adult students (these students may reside in Duchesne County, Uintah County, or another county). The college offers 42 certificate programs and has two campuses in Roosevelt and Vernal (UBTech, 2024). Utah State University has a campus in the Uintah Basin region with two locations in Roosevelt and Vernal. As of January 2023, USU Uintah Basin enrolled over 700 higher education students in a number of associate programs, bachelor’s programs, master’s programs, certificate programs, and professional licensures (USU Uintah Basin, 2024). Additionally, USU has an extension location in Vernal where it offers research-based community education, resources, and programs in several topics (e.g., agriculture, business, food, health, home, finance, and 4-H and youth) to the community (USU Extension, 2024).
· [bookmark: _heading=h.j97lpuye6cbo]BRIDGES
The following table provides a list of all 50 Uintah County bridge locations, lengths, years constructed, and daily traffic counts, taken from the National Bridge Inventory.
[bookmark: _heading=h.wczrzhivr60b]Table 1-6. Uintah County Bridges
	Location
	Length (ft)
	Year Built
	Average Daily Traffic Count

	2 mi. N of Buck Canyon
	21.9
	2006
	20

	9750 N 1500 E St
	9
	1950
	158

	4.5 mi. NE of Neola
	10.3
	1992
	139

	1 mi. S of Whiterocks
	18.6
	1955
	740

	15.5 mi. N of Buck Canyon
	21.9
	2006
	100

	10 mi. NW of Vernal
	18.5
	1995
	189

	3.5 mi. SW of Lapoint
	7.8
	1952
	1551

	12 mi. NW of Vernal
	24.2
	2003
	500

	1.5 mi. E of Naples
	38.1
	2004
	32

	2500 N 3500 W St
	8.7
	1970
	3448

	2620 N 2500 W St
	6.9
	1987
	983

	2000 N 2500 W St
	16.8
	1987
	500

	1250 W 2000 N St
	14.4
	1960
	500

	1520 W 750 N St
	8.6
	2009
	630

	680 W 2500 S St
	10.7
	1995
	100

	1000 N 500 E St
	32.3
	1995
	1488

	0.5 mi. E of Randlett
	34.3
	1982
	2049

	S of Fort Duchesne
	40.3
	2006
	360

	4 mi. E of Randlett
	11.9
	1953
	2049

	11.5 mi. SE of Ouray
	19.5
	1995
	600

	10 mi. NE of Vernal
	6.7
	1950
	63

	4.5 mi. NW of Jensen
	18.4
	1979
	252

	4 mi. N of Jensen
	7
	1985
	124

	2 mi. NE of Jensen
	7
	1992
	189

	2.5 mi. SW of Jensen
	27.4
	2003
	60

	12.5 mi. SE of Ouray
	39.6
	2004
	526

	7 mi. N of Bonanza
	9.1
	1982
	160

	14 mi. S of Bonanza
	23.6
	1969
	160

	5.5 mi. S of Buck Canyon Rd Junction
	14.1
	1987
	10

	4.5 mi. S Buck Canyon Rd Junction
	12.5
	1972
	26

	4 mi. S Buck Canyon Rd Junction
	11
	1975
	13

	12.5 mi. S Buck Canyon Rd Junction
	12.2
	1975
	13

	13 mi. S Buck Canyon Rd Junction
	12.4
	1975
	5

	13.5 mi. S Buck Canyon Rd Junction
	12.4
	1972
	13

	5 mi. S of Bonanza
	65.4
	2009
	500

	1300 S 1500 W St
	10.7
	2008
	100

	2000 W 450 S
	16
	2010
	2475

	1550 E 500 N St
	43.8
	2009
	1378

	10 mi. S of Bonanza
	61.7
	2010
	500

	4.5 mi. S of Ft Duchesne
	25
	2010
	2049

	2.5 mi. SE of Roosevelt
	24.9
	2010
	286

	1320 N 500 W St
	32.8
	2013
	139

	1600 N 1500 W St
	32.8
	2013
	102

	33.11 mi. S of Ouray
	8.1
	2012
	63

	30.76 mi. S of Ouray
	6.7
	2012
	63

	35.69 mi. S of Ouray
	6.7
	2012
	63

	40.31 mi. S of Ouray
	6.7
	2012
	63

	39.59 mi. S of Ouray
	6.7
	2012
	63

	38.58 mi. S of Ouray
	6.7
	2012
	63

	3.5 mi. SW of SR-88
	21.5
	2013
	1000

	Source: National Bridge Inventory, 2024



· [bookmark: _heading=h.r2pqj2keawn8]COUNTY FACILITIES/CRITICAL INFRASTRUCTURE
The following table lists important facilities in Uintah County: 
[bookmark: _heading=h.8ywtqv6tbwa7]Table 1-7. Uintah County Critical Facilities/Infrastructure
[image: A white text on a white background
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· [bookmark: _heading=h.ga4pgugauye4]CULTURAL & HISTORICAL SITES
Sites in Uintah County listed on the National Register of Historic Places can be found in the table below.
[bookmark: _heading=h.w77ogcwem763]Table 1-8. Historic Places in Uintah County
	Site
	Address
	Nearest City/Location

	Bank of Vernal
	3 W Main St.
	Vernal

	Carter Road
	Ashley National Forest
	Ashley National Forest

	Cockleburr Wash Petroglyphs
	Address Restricted
	Jensen

	Lewis Curry House
	189 S Vernal Ave.
	Vernal

	Desolation Canyon
	Along Green River in western Uintah County
	Green River

	Earl Douglass Workshop-Laboratory
	US 40
	Dinosaur National Monument

	Fenn-Bullock House
	388 W 100 N
	Vernal

	Gibson-Sowards House
	3110 N 250 W
	Vernal

	Little Brush Creek Petroglyphs
	Address Restricted
	Vernal

	Manfred and Ethel Martin House
	163 N Vernal Ave.
	Vernal

	McConkie Ranch Petroglyphs
	SE of Dry Fork
	Vernal

	Josie Bassett Morris Ranch Complex
	US 40
	Dinosaur National Monument

	Quarry Visitor Center
	US 40
	Dinosaur National Monument

	William and Emily Siddoway House
	1055 N Vernal Ave.
	Vernal

	Francis “Frank” and Eunice Smith House
	1847 N 3000 W
	Vernal

	St. Paul’s Episcopal Church and Lodge
	226 W Main St.
	Vernal

	Vernal Tithing Office
	NW corner of 500 W 200 S
	Vernal

	Washington School—Vernal LDS Relief Society Hall
	270 N 500 W
	Vernal

	Whiterocks Village Site
	Address Restricted
	Whiterocks

	Source: National Register of Historic Places, 2024











PART II: RISK ASSESSMENT
· [bookmark: _heading=h.1lwv3rdu7n1w]HAZARD RISK SUMMARY
Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and property damage resulting from natural hazards. It allows emergency management personnel to establish early response priorities by identifying potential hazards and vulnerable assets. The process focuses on the following elements:
· Hazard identification—Use all available information to determine what types of disasters may affect a jurisdiction, how often they can occur, and their potential severity.
· Vulnerability identification—Determine the impact of natural hazard events on the people, property, environment, economy, and lands of the region.
· Cost evaluation—Estimate the cost of potential damage or cost that can be avoided by mitigation.
The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in the planning area and meets requirements of the DMA (44 CFR, Section 201.6(c)(2)).
· [bookmark: _heading=h.aq5y254i9mn2]IDENTIFIED HAZARDS
There are countless hazards that pose a threat to human life, health, and well-being, and no attempt is made here to compile an exhaustive list. Those that are addressed in disaster planning are generally categorized as “natural” or “technological” (sometimes “manmade”). The FEMA website contains a thorough discussion and list of hazards in the section entitled “National Risk Index for Natural Hazards” (FEMA, 2022). Some hazards are a threat to all geographic areas while others (e.g., flooding) are more limited in their extent. Studies were conducted to determine which hazards are of concern in Uintah County. 
Uintah County hazards were identified and their frequency of occurrence evaluated using a number of resources, including:
· 2019 Uintah Basin Region 5 Hazard Mitigation Plan
· 2005 Uintah County General Plan, amended 2012
· 2017 Uintah County Resource Management Plan
· 2010 Land Use Plan, amended 2011
· Hazard planning documents developed by state, federal, and private agencies
· NOAA weather data from the past 74 years
· Data from the United States Geological Survey (USGS) and the Utah State Geological Survey (UGS)
Hazards that have been identified as significant in this county and that will be considered in this plan are listed below:
Natural Hazards
· Severe Summer Weather
· Extreme Heat
· Lightning
· Hail
· Tornado
· Straight-line Wind
· Severe Winter Weather
· Extreme Cold
· Winter Storm
· Avalanche
· Wildfire
· Flood
· River or Stream Flood
· Flash Flood
· Dam Failure
· Drought
Geological Hazards
· Earthquake
· Landslide
· Problem Soils
· Expansive Soils
· Land Subsidence
Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact Uintah County or the cities of Ballard, Naples, and Vernal due to geographic location:
· Hurricane
· Sea Level Rise
· Storm Surge
· Tsunami
· Volcanic Eruption
· [bookmark: _heading=h.gcyrdv8nsl5l]HAZARD PROFILE
The risk assessments in the following chapters describe the risks associated with each identified hazard of concern. The following sections were used to describe each hazard and communicate each respective level of risk:
· Hazard Description—Each hazard profile contains a description of the general definition and causes of the hazard. It may also include background information for understanding the context of the hazard within Uintah County. 
· Location—The location or region in Uintah County where each hazard may occur is described.
· Extent—The strength or magnitude of each hazard is defined, usually through a form of measurement, such as a formula, scale, chart, or graph. 
· Historical Frequency & Probability of Future Occurrence—This section identifies past hazard events of note that have occurred in Uintah County. It also includes the likelihood of each hazard occurring again if available.
· Impacts & Loss Estimates—The potential impacts of each hazard on the county are discussed. This section also outlines the potential economic/monetary loss from a hazard event, in addition to loss of property, structures, facilities, systems, livestock, and life. An assessment of affected vulnerable populations and changes in development is included.
· Climate Change Implications—The effects of climate change on the probability of future events and severity of impacts for each hazard are assessed.
· FEMA NRI Score—The hazard-specific FEMA National Risk Index scores for each natural hazard are included.
· Related Hazards—The hazard profiles that fall under a greater hazard category can be found within this section.
· [bookmark: _heading=h.mukvra2e7y5s]RISK ASSESSMENT METHODOLOGY
Each hazard included in this plan was assessed and ranked based on a pre-defined hazard risk methodology consistent with FEMA’s mitigation plan requirements. Information from the hazard profiles and input from subject matter experts were used to inform the hazard risk assessment process. The following is a description of the key factors.
· [bookmark: _heading=h.nvflnhurqjhk]Probability/Likelihood of Occurrence
The probability of occurrence of a hazard is indicated by a probability factor based on the likelihood of annual occurrence:
· High—Significant hazard event is likely to occur annually (Probability Factor = 3)
· Medium—Significant hazard event is likely to occur within 25 years (Probability Factor = 2)
· Low—Significant hazard event is likely to occur within 100 years (Probability Factor = 1)
· Unlikely—There is little to no probability of significant occurrence, or the recurrence interval is greater than every 100 years (Probability Factor = 0)
The assessment of hazard frequency is generally based on past hazard events in the area.
· [bookmark: _heading=h.ixerkldpa1y2]Extent
Extent was assessed in two categories: extent/intensity and catastrophic potential of the hazard. Numerical impact factors were assigned as follows:
Extent/Intensity—Extent is defined as the range of anticipated intensities of the identified hazards. Extent is most commonly expressed using various scientific scales, such as the Enhanced Fujita scale.
· High—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a high-intensity incident (Extent Factor = 3)		
· Medium—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a medium-intensity incident (Extent Factor = 2)	
· Low—Historical and/or probabilistic models/studies for this hazard indicate the possibility of a low-intensity incident (Extent Factor = 1)		
· Unlikely—Historical and/or probabilistic models/studies for this hazard indicate the possibility of little to no intensity (Extent Factor = 0)	
Catastrophic—The potential that an occurrence of this hazard could be catastrophic.
· High—High potential that this hazard could be catastrophic (Extent Factor = 3)
· Medium—Medium potential that this hazard could be catastrophic (Extent Factor = 2)
· Low—Low potential that this hazard could be catastrophic (Extent Factor = 1)	
· Unlikely—Virtually no potential that this hazard could be catastrophic (Extent Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Extent/Intensity and its potential to be Catastrophic.
· [bookmark: _heading=h.xl5x526zoh9l]Vulnerability
Vulnerabilities were assessed in three categories: population exposure, property exposure, and exposure based on changes in development. Numerical impact factors were assigned as follows:
People—Values were assigned based on the percentage of the total population exposed to the hazard event.
· High—30% or more of the population is exposed to this hazard (Vulnerability Factor = 3)	
· Medium—15% to 29% of the population is exposed to this hazard (Vulnerability Factor = 2)
· Low—14% or less of the population is exposed to this hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the population is exposed to this hazard (Vulnerability Factor = 0)
Property Exposed—Values were assigned based on the percentage of the total property value exposed to the hazard event.			
· High—25% or more of the total assessed property value is exposed to the hazard (Vulnerability Factor = 3)	
· Medium—10% to 24% of the total assessed property value is exposed to the hazard (Vulnerability Factor = 2)		
· Low—9% or less of the total assessed property value is exposed to the hazard (Vulnerability Factor = 1)
· No Vulnerability—None of the total assessed property value is exposed to the hazard (Vulnerability Factor = 0)
Changes in Development—Changes in development since the previous plan was approved have increased or decreased the community’s vulnerability/exposure to this hazard.
· High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)
· Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)
· Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)
· No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for People, and a weighting factor of 1 was assigned for Property Exposed and Changes in Development.
· [bookmark: _heading=h.3g4bcymhj3n5]Impact
Hazard impacts were assessed in eight categories: population and life/safety, underserved/equity, property damages, economic, environmental, essential operations, future development, and climate change. Numerical impact factors were assigned as follows:
Population and Life/Safety—Values were assigned based on (1) best available historical and probabilistic data for individuals who are vulnerable to the hazard event and (2) the likelihood to experience adverse impacts in the event of its occurrence.
· High—Populations exposed to this hazard are likely to experience significant adverse impacts (Impact Factor = 3)			
· Medium—Populations exposed to this hazard are likely to experience some adverse impacts (Impact Factor = 2)			
· Low—Populations exposed to this hazard are likely to experience minimal adverse impacts (Impact Factor = 1)			
· No Impact—Populations exposed to this hazard are not likely to experience significant adverse impacts (Impact Factor = 0)	
Underserved/Equity—Values were (1) assigned based on best available data for underserved populations vulnerable to the hazard event and (2) are likely to experience adverse/disproportionate impacts from the hazard incident resulting in greater disparity in equity.
· High—Underserved populations exposed to this hazard are likely to experience significant adverse/disproportionate impacts (Impact Factor = 3)
· Medium—Underserved populations exposed to this hazard are likely to experience some adverse/disproportionate impacts (Impact Factor = 2)
· Low—Underserved populations exposed to this hazard are likely to experience minimal adverse/disproportionate impacts (Impact Factor = 1)
· No Impact—Underserved populations exposed to this hazard are not likely to experience significant adverse/disproportionate impacts (Impact Factor = 0)
Property Damages—Values were assigned based on the expected total property damages incurred from a hazard incident. It is important to note that values represent estimates of the loss from a major incident based on historical data or probabilistic models/studies.
· High—More than $5,000,000 in property damages is expected from a single major hazard event, or damages are expected to occur to 15% or more of the property value within the jurisdiction (Impact Factor = 3)
· Medium—More than $500,000 but less than $5,000,000 in property damages is expected from a single major hazard event, or expected damages are expected to more than 5%, but less than 15% of the property value within the jurisdiction (Impact Factor = 2)
· Low—Less than $500,000 in property damages is expected from a single major hazard event, or less than 5% of the property value within the jurisdiction (Impact Factor = 1)
· No Impact—Little to no property damage is expected from a single major hazard event (Impact Factor = 0)
Economic—An estimation of the impact, expressed in terms of dollars, on the local economy is based on a loss of business revenue, crops, worker wages, and local tax revenues or on the impact on the local gross domestic product (GDP). 
· High—Total economic impact is likely to be greater than $10,000,000 (Impact Factor = 3)
· Medium—Total economic impact is likely to be greater than $100,000 but less than or equal to $10,000,000 (Impact Factor = 2)
· Low—Total economic impact is not likely to be greater than $100,000 (Impact Factor = 1)
· No Impact—Virtually no significant economic impact (Impact Factor = 0)
Environmental Factor—Environmental impact from a major hazard event requiring outside resources and support; and/or repair, clean-up, restoration, and/or preservation work.
· High—Environmental impact from a single major hazard event is likely to be significant, requiring extensive outside resources and support; and/or repair, clean-up, restoration, and/or preservation work (Impact Factor = 3)
· Medium—Environmental impact from a single major hazard event is likely to be localized, requiring some outside resources and support; and/or repair, clean-up, restoration, or preservation work (Impact Factor = 2)
· Low—Environmental impact from a single major hazard event is likely to be minimal, requiring little to no outside resources and support, and/or minimal repair, clean-up, restoration, or preservation work (Impact Factor = 1) 
· No Impact—No environmental impacts from a single major hazard event is likely (Impact Factor = 0)  
Essential Operations Factor—Impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event.			
· High—Significant impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 3)
· Medium—Some impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 2)
· Low—Minimal impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 1) 
· No Impact—No impact on the ability of the jurisdiction to meet the essential day-to-day operational demands and needs of the community from a single major hazard event (Impact Factor = 0)   
Future Development—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard.
· High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)
· Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)	
· Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)
· No Impact—Future development trends will not increase the impact/consequence of this hazard and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)
Climate Change—The potential that climate change will increase the risk of this hazard (e.g., type, location, and range of anticipated intensities of the identified hazard and impacts).
· High—Climate change trends will significantly increase the risk of this hazard and its impacts (Impact Factor = 3)
· Medium—Climate change trends will increase the risk of this hazard and its impacts, but not significantly (Impact Factor = 2)	
· Low—Climate change trends will minimally increase the risk of this hazard and its impacts (Impact Factor = 1)
· No Impact—Climate change trends will not increase the risk of this hazard and its impacts (Impact Factor = 0)
Each category was assigned a weighting factor to reflect its significance, consistent with those typically used for measuring the benefits of hazard mitigation actions: a weighting factor of 3 was assigned for Population and Life Safety and Underserved/Equity, and a weighting factor of 2 was assigned for Property Damages. In addition, a weighting factor of 1 was assigned for Economic, Environmental, Essential Operations, Future Development, and Climate Change.
· [bookmark: _heading=h.oa4wkitjgevb]FEMA NRI RISK SCORES
The National Risk Index (NRI) is a dataset and online tool to help illustrate the United States communities most at risk for 18 natural hazards: avalanche, coastal flooding, cold wave, drought, earthquake, hail, heat wave, hurricane, ice storm, landslide, lightning, riverine flooding, strong wind, tornado, tsunami, volcanic activity, wildfire, and winter weather. Because not all hazards are applicable to Uintah County, only those hazards with a defined risk to the county are included.
The National Risk Index leverages available source data for Expected Annual Loss due to these 18 hazard types, and Social Vulnerability and Community Resilience to develop a baseline relative risk measurement for each United States county and census tract (National Risk Index, 2023d). These measurements are calculated using average past conditions, but they cannot be used to predict future outcomes for a community. The National Risk Index is intended to fill gaps in available data and analyses to better inform federal, state, local, tribal, and territorial decision makers as they develop risk reduction strategies.
· [bookmark: _heading=h.w144765hwx6r]Social Vulnerability
Social Vulnerability measures the susceptibility of social groups to the adverse impacts of natural hazards, including disproportionate death, injury, loss, or disruption of livelihood.
[bookmark: _heading=h.k963ie8xtxgl]Table 2-1. Social Vulnerability for Uintah County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Social Vulnerability Score
	Rating

	940201
	City of Ballard and Unincorporated Uintah County
	81.5
	Very High

	968201
	City of Naples and Unincorporated Uintah County
	30.9
	Relatively Low

	968302
	Unincorporated Uintah County
	33.2
	Relatively Low

	968301
	City of Vernal and Unincorporated Uintah County
	59.6
	Relatively Moderate

	968401
	City of Vernal
	71.4
	Relatively High

	968403
	City of Vernal and Unincorporated Uintah County
	80.5
	Very High

	968404
	City of Vernal and City of Naples
	42.5
	Relatively Moderate

	968202
	Unincorporated Uintah County
	58.3
	Relatively Moderate

	Social Vulnerability is measured using the Social Vulnerability Index (SoVI) published by the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI). Source: National Risk Index, 2023e; 2023f



· [bookmark: _heading=h.fx19xqsc9gaf]Community Resilience
Community Resilience measures a community’s ability to prepare for anticipated natural hazards, adapt to changing conditions, and withstand and recover rapidly from disruptions.
[bookmark: _heading=h.3agfp4ekn0oz]Table 2-2. Community Resilience for Uintah County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Community Resilience Score
	Rating

	940201
	City of Ballard and Unincorporated Uintah County
	24.8
	Relatively Low

	968201
	City of Naples and Unincorporated Uintah County
	24.8
	Relatively Low

	968302
	Unincorporated Uintah County
	24.8
	Relatively Low

	968301
	City of Vernal and Unincorporated Uintah County
	24.8
	Relatively Low

	968401
	City of Vernal
	24.8
	Relatively Low

	968403
	City of Vernal and Unincorporated Uintah County
	24.8
	Relatively Low

	968404
	City of Vernal and City of Naples
	24.8
	Relatively Low

	968202
	Unincorporated Uintah County
	24.8
	Relatively Low

	Community Resilience is measured using the Baseline Resilience Indicators for Communities (HVRI BRIC) published by the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI). Source: National Risk Index, 2023b; 2023e



· [bookmark: _heading=h.ftyovneo12ca]Expected Annual Loss
The table below shows the overall Expected Annual Loss score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under Impacts & Loss Estimates.
[bookmark: _heading=h.8qmmc6eb02zr]Table 2-3. Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Census Tract
	Communities in Census Tract
	Expected Annual Loss Score
	Rating

	940201
	City of Ballard and Unincorporated Uintah County
	24.24
	Very Low

	968201
	City of Naples and Unincorporated Uintah County
	26.09
	Relatively Low

	968302
	Unincorporated Uintah County
	24.43
	Very Low

	968301
	City of Vernal and Unincorporated Uintah County
	12.33
	Very Low

	968401
	City of Vernal
	10.12
	Very Low

	968403
	City of Vernal and Unincorporated Uintah County
	4.42
	Very Low

	968404
	City of Vernal and City of Naples
	6.39
	Very Low

	968202
	Unincorporated Uintah County
	3.71
	Very Low

	Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure × Annualized Frequency × Historic Loss Ratio). Source: National Risk Index, 2023d; 2023e



· [bookmark: _heading=h.donhi58dy3ft]Overall NRI Score
The table below shows the overall FEMA National Risk Index Score for the entire county based on all natural hazards. Hazard-specific scores are included in each hazard chapter under FEMA NRI Score.
[bookmark: _heading=h.dffp2tap0s25]Table 2-4. Overall National Risk Index Score for Uintah County, UT
	Census Tract
	Communities in Census Tract
	FEMA National Risk Index Score
	Rating

	940201
	City of Ballard and Unincorporated Uintah County
	35.73
	Relatively Low

	968201
	City of Naples and Unincorporated Uintah County
	23.82
	Very Low

	968302
	Unincorporated Uintah County
	22.7
	Very Low

	968301
	City of Vernal and Unincorporated Uintah County
	15.47
	Very Low

	968401
	City of Vernal
	14.97
	Very Low

	968403
	City of Vernal and Unincorporated Uintah County
	8.49
	Very Low

	968404
	City of Vernal and City of Naples
	6.57
	Very Low 

	968202
	Unincorporated Uintah County
	5.07
	Very Low 

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2023c; 2023e



· [bookmark: _heading=h.5as026nm3zg]OVERALL RISK SCORES
The following table represents the new overall risk scores for Uintah County based on the described methodology. Following a data-driven quantitative assessment, the planning team utilized subject matter knowledge and expertise and further refined the scores.
· [bookmark: _heading=h.o0tmpk1xfcz]Uintah County
[bookmark: _heading=h.ixrz1aowe5g6]Table 2-5. 2024 Hazard Risk Scores for Uintah County
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[bookmark: _heading=h.r5saq929dhiy]Table 2-6. Hazard Risk Scores Legend
	Probability Factor
	Sum of Weighted Extent Factors
	Sum of Weighted Vulnerability Factors
	Sum of Weighted Impact Factors
	Consequence Score
	Total Risk Score

	1
	Low (L)
	0–6
	Low (L)
	0–6
	Low (L)
	0–12
	Low (L)
	0–25
	Low (L)
	0–24
	Low (L)

	2
	Medium (M)
	7–12
	Medium (M)
	7–12
	Medium (M)
	13–26
	Medium (M)
	26–50
	Medium (M)
	25–49
	Medium (M)

	3
	High (H)
	13–18
	High (H)
	13–18
	High (H)
	27–39
	High (H)
	51–75
	High (H)
	50–100
	High (H)

	*The Legend—specifically the assignment of low, medium, and high—provides an additional means to qualitatively assess the probability factor, sum of weighted factors, and the total risk scores for each hazard. 
The Consequence Score represents the sum of the Extent, Vulnerability, and Impact Factors. 
The Total Risk Score is a measure of Probability and Consequence.



· [bookmark: _heading=h.ktlz6fhzczo5]SEVERE SUMMER WEATHER
· [bookmark: _heading=h.8chrd98r3ymq]HAZARD DESCRIPTION
Severe summer weather includes those hazards that are typically found during the spring, summer, and early fall season of the year in Uintah County. Severe summer weather can and does affect the entire county, and all critical facilities are susceptible to severe weather. Included in this category are extreme heat, lightning, hail, tornado, and straight-line wind. Each hazard is examined independently; however, it is recognized that these hazards typically occur together.
· [bookmark: _heading=h.lyogamn9360z]RELATED HAZARDS
· [bookmark: _heading=h.pcdh0noc9jzb]Extreme Heat
· Hazard Description
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	Medium

	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, Western Regional Climate Center, NCEI, EWG, Neighborhoods at Risk, National Risk Index, Headwaters Economics, U.S. Census, Climate and Economic Justice Screening Tool, Resilience Analysis and Planning Tool, HHS, UCAR



The term “extreme heat,” sometimes called “heat wave,” is to some extent a relative one describing a period when weather conditions include temperatures and humidity significantly higher than those usual for a particular geographic area.
· Location
Due to the dry, semi-arid climate of Uintah County in desert Utah, the entire county may be affected by extreme heat, including the jurisdictions of Ballard, Naples, and Vernal.
· Extent
The National Weather Service (NWS) issues alerts to the public based on its Heat Index (HI), which takes both temperature and humidity into account. The NWS will initiate alert procedures when the HI is expected to exceed 105°–110°F (depending on local climate) for at least two consecutive days (NWS, 2024).
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[bookmark: _heading=h.kg0yvzkycpgp]Figure 3-1. NOAA National Weather Service Heat Index (NWS, 2024)
· Historical Frequency & Probability of Future Occurrence
According to NWS available data, the record high temperature in the city of Vernal, Utah is 106°F in June 1919 (NOWData, 2024). July is historically the hottest month of the year in Uintah County, with an average temperature of 71.1°F in Vernal (NOWData, 2024). The average high in Vernal in July is 89.4°F (Western Regional Climate Center, 2024). Vernal has had two instances of extreme heat of 105°F or higher since 1900. Vernal was the only city in Uintah County analyzed for extreme heat events over 105°F due to it being the only city with recorded NWS data. Ballard and Naples may experience extreme heat events, but specific data is limited and incomplete. However, Fort Duchesne, Ouray, Jensen, and Dinosaur National Monument have extensive data records and experience similar average summer temperatures to Vernal with slightly higher temperature maximums. Between these four locations, 59 instances of extreme heat of 105°F or higher were recorded. The highest recorded temperature by the National Weather Service in Uintah County was documented in Dinosaur National Monument Quarry Area in July 2002 at 110°F. This area experiences the highest number of extreme heat days in Uintah County (NOWData, 2024).
According to Neighborhoods at Risk, Uintah County is expected to experience 13 more days that reach above 95°F by 2049. As annual temperatures continue to increase, more extreme heat events are likely to occur. In fact, Uintah County is expected to experience an increase in average annual temperature of 3°F by 2049. Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by extreme heat, as presented in the table below.
[bookmark: _heading=h.8fvnc35qwlq9]Table 3-1. Impacts of Extreme Heat by Jurisdiction
	Jurisdiction
	Impacted by Heat Events (95–104°F) Within Last 25 Years
	Impacted by Extreme Heat Events (105+°F) Within Last 25 Years
	Potential Impacts of Extreme Heat

	Uintah County
	Yes
	Yes
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Ballard
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Naples
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Vernal
	Yes
	No
	Sunstroke, heat exhaustion, heat cramps, death, loss of crops/vegetation/livestock, wildfires, utility losses, economic losses (decreased tourism, increased energy costs, crop losses, etc.)



The primary impact of extreme heat is on human health, with disorders such as sunstroke, heat exhaustion, and heat cramps. There are also undoubtedly indirect and chronic health effects from extreme heat, the magnitude of which are difficult or impossible to estimate. Environmental effects can include loss of wildlife and vegetation and increased probability of wildfires.
Power outages may occur during times of extreme heat. Large electrical panels and motors used in water production may also be negatively affected by extreme heat. Economic impacts result from such factors as increased energy prices and loss of business as people avoid leaving their homes to escape the heat. Agricultural losses can also occur. During the years 1995–2022, the EWG reported $30,967 in crop insurance indemnities due to heat in Uintah County (EWG, 2022). The magnitude of these and other, more indirect impacts is, again, difficult to assess, but for severe heat waves, the economic impact has been estimated to be significant.
[bookmark: _heading=h.8d0mnqygyyce]Table 3-2. Heat Wave: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.2 events per year
	0.0
	$40,805
	$190
	$482
	$41,476
	82.5
	Relatively High

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.2 events per year
	0.0
	$36,147
	$149
	$177
	$36,473
	80.1
	Relatively High

	Census Tract 968302: Unincorporated Uintah County

	0.1 events per year
	0.0
	$32,067
	$106
	$41
	$32,214
	77.6
	Relatively High

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.3 events per year
	0.0
	$44,882
	$175
	$36
	$44,093
	83.6
	Relatively High

	Census Tract 968401: City of Vernal

	0.3 events per year
	0.0
	$26,599
	$167
	$5
	$26,771
	74.0
	Relatively Moderate

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.3 events per year
	0.0
	$27,474
	$133
	$15
	$27,622
	74.6
	Relatively Moderate

	Census Tract 968404: City of Vernal and City of Naples

	0.3 events per year
	0.0
	$26,668
	$108
	$11
	$26,807
	74.1
	Relatively Moderate

	Census Tract 968202: Unincorporated Uintah County

	0.3 events per year
	0.0
	$26,443
	$68
	$31
	$26,542
	73.9
	Relatively Moderate

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People particularly susceptible to extreme heat are the elderly, small children, and persons with chronic illnesses.
[bookmark: _heading=h.an5gwccl83d8]Table 3-3. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to effectively stay cool during extreme heat events.
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[bookmark: _heading=h.byivnl3ajjpk]Figure 3-2. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.w836wkh52plv]Table 3-4. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Extreme heat places high demands on electrical power supplies that can lead to blackouts or brownouts. The following table lists types of critical facilities that could be negatively affected by power outages during extreme heat, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.bmvg2dltx3ae]Table 3-5. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development. 
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme temperatures. Places prone to high heat are expected to become even drier and hotter over the following century (UCAR, 2024). Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, and more intense urban heat island effects), compounding already existing stressors. According to Neighborhoods at Risk, extremely hot days are the leading cause of weather-related fatalities in the U.S. and contribute to economic stress as the need for and cost of air conditioning rises.
Effects of Climate Change on Probability of Future Events 
[bookmark: _heading=h.eaqqj7fapqqu]Table 3-6. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent extreme heat events.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.vg0si1g1ht1e]Table 3-7. Heat Wave: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	86.21
	Relatively High
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	76.99
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	75.05
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	84.2
	Relatively High
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	77.24
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	79.31
	Relatively High
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	72.95
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	75.11
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.kqo8gpmjphif]Lightning
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Storms that produce lightning may last hours to days

	Analysis Used
	NOAA, NWS, Vaisala, NCEI, NFPA, NIFC, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



Lightning is defined by the NWS as “a visible electrical discharge produced by a thunderstorm. The discharge may occur within or between clouds, between the cloud and air, between a cloud and the ground, or between the ground and a cloud.” A lightning discharge may be over five miles in length, generate temperatures upwards of 50,000°F, and carry 50,000 volts of electrical potential. Lightning is most often associated with thunderstorm clouds, but lightning can strike as far as five to 10 miles from a storm. Thunder is caused by the rapid expansion of air heated by a lightning strike. Cloud-to-ground lightning strikes occur with much less frequency in the northwestern U.S. than in other parts of the country.
· Location
This hazard can affect the entire county and the state of Utah, but the risk to the county is relatively low. The jurisdictions of Ballard, Naples, and Vernal may experience lightning, as well.
· Extent
A lightning flash is created by a transfer of significant charge between two charged objects. Lightning discharges can occur inter-cloud, cloud-to-cloud, cloud-to-air, and cloud-to-ground. Cloud-to-ground (CG) lightning has the greatest risk to society. A CG stroke can kill, destroy equipment, start fires, and disturb power delivery systems. 
Lightning is commonly measured using the Lightning Activity Level (LAL), which is a scale that describes the frequency of lightning strikes in a specific area (NWS, 2024).
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[bookmark: _heading=h.qgl922x8wy27]Figure 3-3. NWS Lightning Activity Level
· Historical Frequency & Probability of Future Occurrence
Lightning is common in Utah, with an average of 1,040,446 lightning strikes per year in the state from 2015 to 2019 (Vaisala, 2020). However, this average is much less compared to other states, such as those in the Midwest and Southeast. For example, Florida received an average of 13,989,300 strikes per year within the same time period.
The Storm Events Database records two significant lightning events in Uintah County, both in Ballard, as seen in the table below. 
[bookmark: _heading=h.vgbpn5jiwk9a]Table 3-8. Significant Lightning Events in Uintah County, UT
	Location Within County
	Date
	Fatalities/
Injuries
	Property Damage
	Description

	Ballard
	05/29/2000
	0
	$10,000
	Lightning blew out transmitter at radio station

	Ballard
	05/05/2005
	0
	$3,000
	Lightning struck power substation, knocking out power in Ballard and damaging some electronics and computers

	Source: Storm Events Database, 2024



Significant lightning strikes causing significant damage and/or injuries or fatalities are likely to occur again within the next 10 years and could occur anywhere in the county or in the cities of Ballard, Naples, or Vernal. Damage-causing lightning is more likely in Vernal than in other parts of the county due to Vernal’s higher population. Lightning events typically coincide with thunderstorms, which bring precipitation. However, unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an increase in thunderstorms—and therefore lightning events—is not currently likely (NCEI, 2022). Future lightning trends are predicted to remain consistent in the next 20 years in Uintah County. However, as global warming continues, thunderstorms with lightning may increase in the coming decades.
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by lightning, as presented in the table below.
[bookmark: _heading=h.nczqhx7teszm]Table 3-9. Impacts of Lightning by Jurisdiction
	Jurisdiction
	Impacted by Lightning
	Experienced Significant Lightning Strike with $1,000+ in Damage Since 2000
	Fatalities Due to Lightning
	Potential Impacts of Lightning

	Uintah County
	Yes
	Yes
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	City of Ballard
	Yes
	Yes
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	City of Naples
	Yes
	No
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities

	City of Vernal
	Yes
	No
	0
	Burns, nerve damage, cardiac effects, hearing loss, trauma, mental disorders, death, wildfires, property damage, loss of utilities



Lightning is the second most deadly weather phenomenon in the U.S., being second only to floods. On average, 20 to 50 deaths per year are attributed to lightning nationally, and in Utah the average is less than one per year. The last death in Utah due to lightning was in 2016, with six total deaths in Utah since 2008 (NWS, 2024). However, there have been no recorded deaths in Uintah County due to lightning. Despite the enormous energy carried by lightning, only about 10% of strikes are fatal (NWS, 2024). Injuries include central nervous system damage, burns, cardiac effects, hearing loss, and trauma. The effects of central nervous system injuries tend to be long-lasting and severe, leading to such disorders as depression, alcoholism, chronic fatigue, and in some cases suicide. Lightning also strikes structures, causing fires and damaging electrical equipment. Wildland fires are often initiated by lightning strikes as are petroleum storage tank fires. About one third of all power outages are lightning-related.
The magnitude of economic losses is difficult to estimate. Between 2007 to 2011, $451 million in property damage was reported due to fires caused by lightning strikes in the U.S. (NFPA, 2013). The state of Utah experienced 408 fires caused by lightning strikes in 2023 alone (NIFC, 2023). 
[bookmark: _heading=h.ysd50z20m7qm]Table 3-10. Lightning: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	19.8 events per year
	0.0
	$24,784
	$139
	N/A
	$24,924
	91.0
	Relatively High

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	12 events per year
	0.0
	$20,239
	$104
	N/A
	$20,344
	87.0
	Relatively High

	Census Tract 968302: Unincorporated Uintah County

	21.3 events per year
	0.0
	$20,844
	$86
	N/A
	$20,930
	87.6
	Relatively High

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	9.5 events per year
	0.0
	$23,629
	$108
	N/A
	$23,738
	90.1
	Relatively High

	Census Tract 968401: City of Vernal

	7.5 events per year
	0.0
	$11,407
	$84
	N/A
	$11,491
	71.8
	Relatively Moderate

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	9.8 events per year
	0.0
	$13,950
	$79
	N/A
	$14,028
	77.7
	Relatively High

	Census Tract 968404: City of Vernal and City of Naples

	9.6 events per year
	0.0
	$14,536
	$649
	$1
	$14,606
	78.8
	Relatively High

	Census Tract 968202: Unincorporated Uintah County

	9.7 events per year
	0.0
	$13,819
	$42
	N/A
	$13,861
	77.3
	Relatively High

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. Any community, whether vulnerable or not, may experience lightning. However, those with inadequate living conditions or shelter may be more vulnerable to a strike.
[bookmark: _heading=h.hiv6x7mafyl4]Table 3-11. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during thunderstorms and/or lightning.
[image: A map of the state of vernal

Description automatically generated]
[bookmark: _heading=h.6pv5p8vkthff]Figure 3-4. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.lb0imcfun99c]Table 3-12. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Lightning strikes may lead to power outages depending on the location of the strike and amount of damage inflicted. The following table lists types of critical facilities that could be negatively affected by power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment. Any damage to any of these locations due to lightning could delay critical resources to those in need.
[bookmark: _heading=h.irw3e96wlsjz]Table 3-13. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room 
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop (USGS, 2023). An uptick in lightning strikes could lead to more frequent and severe lightning damage.
Effects of Climate Change on Probability of Future Events
Lightning events typically coincide with thunderstorms, which bring precipitation. However, unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an increase in thunderstorms—and therefore lightning events—is not currently likely (NCEI, 2022). Future lightning trends are predicted to remain consistent in the next 20 years in Uintah County, although precipitation may increase slightly. However, as global warming continues, thunderstorms with lightning may increase in the coming decades.
[bookmark: _heading=h.j2axkapi4ul2]Table 3-14. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Lightning Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	If increased participation leads to additional thunderstorms, the risk of lightning may increase.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.ie0qyq5qetf]Table 3-15. Lightning: Overall National Risk Index Score for Uintah County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	94.44
	Very High
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	83.45
	Relatively High
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	84.53
	Relatively High
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	91.06
	Relatively High
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	77.41
	Relatively High
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	84.25
	Relatively High
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	77.54
	Relatively High
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	79.33
	Relatively High
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.7j0pz4c206u1]Hail
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Late spring, summer, and early fall

	Duration
	Hailstorms may last hours to days

	Analysis Used
	NOAA, NWS, Weather on the Web, III, TORRO, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The NWS definition of hail is “showery precipitation in the form of irregular pellets or balls of ice more than 5 mm in diameter, falling from a cumulonimbus cloud. Its size can vary from the defined minimum, a little over a quarter of an inch, up to 4.5 inches or larger.” Severe hail is defined as being 0.75 inches or more in diameter. The largest hailstones are formed in supercell thunderstorms because of their sustained updrafts and long duration.
· Location
Uintah County can experience hailstorms countywide, including the jurisdictions of Ballard, Naples, and Vernal.
· Extent
The TORRO Hailstorm Intensity Scale was developed by Jonathan Webb to measure and categorize hailstorms (TORRO, 2024). It extends from H0 (hard hail, no damage) to H10 (super hailstorm, extensive structural damage, risk of severe/fatal injuries) with its increments of intensity or damage potential related to hail size (distribution and maximum), texture, numbers, fall speed, speed of storm translation, and strength of the accompanying wind. The scale could be modified depending on factors such as building materials and types (e.g., whether roofing tiles are predominantly slate, shingle, or concrete). See the scale in the figure below (TORRO, 2024).
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[bookmark: _heading=h.4us73ecg7kjc]Figure 3-5. TORRO Hailstorm Intensity Scale
Hail is considered severe when reaching a size of 0.75 inches in diameter or greater. The following figure shows different hail sizes with a description for comparison (TORRO, 2024).
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[bookmark: _heading=h.9i8jsfbtg22h]Figure 3-6. TORRO Hail Size and Diameter
As demonstrated below, the National Weather Service also defines the local threat of severe hail for specified areas based on the likelihood that severe hail will occur combined with the anticipated size or diameter of the largest hailstones (NWS, 2024).
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[bookmark: _heading=h.t28o28g6r0m]Figure 3-7. Severe Hail Threat Level
· Historical Frequency & Probability of Future Occurrence
In the 10-year period from 1986 to 1995, the NWS recorded severe hail in Utah on 101 occasions, while in the same time period, severe hail was recorded in Colorado nearly 1,400 times (Weather on the Web, 2024).
Hail has been recorded throughout the county and in the cities of Naples and Vernal. The Storm Events Database has recorded 28 instances of severe hail in Uintah County since 1959. The hailstones from these events range in size from 0.75 inches to 1.75 inches. Five of these hail events occurred in Vernal, two in Naples, and 21 in unincorporated Uintah County (Storm Events Database, 2024). 
Hail is likely to occur again in the future in any part of the county, including Ballard, Naples, and Vernal. Although many parts of the United States are experiencing increased precipitation, Utah has not yet experienced an upward trend in the frequency of precipitation events, so an increase in hailstorms is not currently likely. However, as global warming continues, hailstorms may increase in the coming decades.
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by hail, as presented in the table below.
[bookmark: _heading=h.a4iydlwg2xcz]Table 3-16. Impacts of Hail by Jurisdiction
	Jurisdiction
	Impacted by Hail
	Experienced Significant Hail Damage ($1,000+) Since 2000
	Fatalities Due to Hail
	Potential Impacts of Hail

	Uintah County
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	City of Ballard
	Yes
	No
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	City of Naples
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation

	City of Vernal
	Yes
	Yes
	0
	Injury, death, crop/livestock losses, property damage, automobile accidents, road closures, damage to vegetation



Deaths and injuries due to hail have occurred but are rare. Most impacts are economic, but hailstorms can also cause utility failure through damage to critical infrastructure. Hailstorms may also lead to car accidents and road closures.
Economic loss can be extensive, especially to agriculturally based economies. Hail is very damaging to crops. Severe hail may also cause extensive property damage, including damage to vehicle paint and bodywork, glass, shingles and roofs, plastic surfaces, etc. Through the Storm Events Database, Uintah County has reported five severe hail events that resulted in $230,000 worth of property damage total, as seen in the table below. Hail-related insured losses averaged between $8 billion to $14 billion each year in the years 2000–2019 in the U.S. (III, 2024).
[bookmark: _heading=h.v2p3ptbzf28b]Table 3-17. Property Damage in Uintah County
	Location Within County
	Date
	Property Damage ($)
	Description

	Naples
	09/03/1999
	$40,000
	1.75-inch hail broke windows and vehicle windshields and damaged roof shingles

	Jensen
	06/21/2009
	$20,000
	1.75-inch hail damaged vehicles and camper trailers along Hwy 40 southeast of Jensen

	Naples
	08/06/2009
	$100,000
	1.75-inch hail decimated gardens and crops, dented cars, broke windows, and damaged roofs and siding

	Maeser, Vernal
	09/17/2013
	$30,000
	1.75-inch hail flattened gardens, dented cars, and broke windows

	Maeser
	05/16/2014
	$20,000
	1.5-inch hail damaged vehicles

	Source: Storm Events Database, 2024



[bookmark: _heading=h.a0312p78f0y]Table 3-18. Hail: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.1 events per year
	0.0
	$506
	$1,008
	$268
	$1,781
	82.5
	Relatively High

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.1 events per year
	0.0
	$438
	$793
	$89
	$1,320
	80.1
	Relatively High

	Census Tract 968302: Unincorporated Uintah County

	0.1 events per year
	0.0
	$431
	$630
	$28
	$1,090
	77.6
	Relatively High

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.1 events per year
	0.0
	$538
	$916
	$19
	$1,473
	83.6
	Relatively High

	Census Tract 968401: City of Vernal

	0.1 events per year
	0.0
	$326
	$872
	$3
	$1,201
	74.0
	Relatively Moderate

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.1 events per year
	0.0
	$337
	$698
	$8
	$1,043
	74.6
	Relatively Moderate

	Census Tract 968404: City of Vernal and City of Naples

	0.1 events per year
	0.0
	$327
	$566
	$6
	$899
	74.1
	Relatively Moderate

	Census Tract 968202: Unincorporated Uintah County

	0.1 events per year
	0.0
	$324
	$355
	$16
	$696
	73.9
	Relatively Moderate

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to hailstorms.  
[bookmark: _heading=h.pttw315zy77z]Table 3-19. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during hailstorms.  
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[bookmark: _heading=h.bc6kyx3975gz]Figure 3-8. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.f2fsekcdlmu1]Table 3-20. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Severe hailstorms may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from hailstorms or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.5f6kcpuwi1lx]Table 3-21. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop (USGS, 2023). Although many parts of the United States are experiencing increased precipitation, Utah as a whole has not yet experienced an upward trend in the frequency of precipitation events, so an increase in hailstorms is not currently likely. However, as global warming continues, hailstorms may increase in the coming decades, and a slight increase in precipitation is expected in Uintah County within 25 years. 
[bookmark: _heading=h.1o2z0rhm8a0]Table 3-22. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Hail Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	If increased participation leads to additional thunderstorms, the risk of hail may increase.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.ujuvbqo78ow2]Table 3-23. Hail: Overall National Risk Index Score for Uintah County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	55.81
	Relatively High
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	44.86
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	42.55
	Relatively Moderate
	Relatively Low
	Very Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	50.1
	Relatively High
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	48.39
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	47.46
	Relatively High
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	41.02
	Relatively Moderate
	Relatively Moderate
	Very Low

	Census Tract 968202: Unincorporated Uintah County

	39.42
	Relatively Moderate
	Relatively Moderate
	Very Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.baa46wwvgka4]Tornado
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Spring, summer, and early fall

	Duration
	Tornadoes may last seconds to hours

	Analysis Used
	NOAA, NWS, National Risk Index, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The NWS describes a tornado as “a violently rotating column of air, usually pendant to a cumulonimbus, with circulation reaching the ground. It nearly always starts as a funnel cloud and may be accompanied by a loud roaring noise. On a local scale, it is the most destructive of all atmospheric phenomena” (NWS, 2024g). Like hail, most tornadoes are spawned by supercell thunderstorms. They usually last only a few minutes, although some have lasted more than an hour and traveled several miles.
· Location
Although the risk is low, a tornado event is possible anywhere in the county, including in the jurisdictions of Ballard, Naples, and Vernal.
· Extent
Wind speeds within tornadoes are estimated based on the damage caused and expressed using the Enhanced Fujita (EF) Scale.
[bookmark: _heading=h.t89r2aee7dwx]Table 3-24. Enhanced Fujita (EF) Scale for Estimation of Tornado Wind Speeds
	EF Scale
	Class
	Windspeed (mph)
	Windspeed (km/h)
	Description

	EF0
	Weak
	65–85
	105–137
	Gale

	EF1
	Weak
	86–110
	138–177
	Weak

	EF2
	Strong
	111–135
	178–217
	Strong

	EF3
	Strong
	136–165
	218–266
	Severe

	EF4
	Violent
	166–200
	267–322
	Devastating

	EF5
	Violent
	> 200
	> 322
	Incredible

	Source: NOAA, 2024



· Historical Frequency & Probability of Future Occurrence
Tornado occurrence in Uintah County is relatively low. The Storm Events Database records eight tornadoes in the county since 1950, as seen in the table below. The cities of Vernal and Naples have seen two tornadoes each, but the city of Ballard has not experienced any tornadoes. 
[bookmark: _heading=h.v9x027qktxnp]Table 3-25. Tornado Events in Uintah County, UT
	Location Within County
	Date
	EF Scale
	Property Damage
	Description

	Vernal, UT
	06/01/1955
	N/A
	$2,500
	A tornado touched down just northwest of Uintah High School.

	Lapoint, UT
	05/29/1988
	EF0
	$3,000
	A tornado damaged a roof, chimney, and utility pole in Lapoint.

	Naples, UT
	03/23/1990
	EF0
	$500
	A funnel cloud touched down briefly in Naples, taking the roof off a shed and blowing it into a trailer home.

	Uintah and Ouray Reservation, near Ouray National Wildlife Refuge
	05/05/1993
	EF0
	$0
	A cold core funnel cloud briefly became a tornado and touched down for a few minutes in a rural region of the county.

	Naples, UT
	09/03/1999
	EF1
	$700,000
	A tornado traveled four miles in the Naples area and damaged or destroyed several mobile homes, houses, garages, and sheds. Power poles and trees were downed or pulled out of the ground. A horse trailer was slammed against a structure. Gardens and hay pastures were leveled. Debris was thrown up to a quarter mile away. One person was injured.

	Pelican Lake, UT
	08/06/2009
	EF0
	$40,000
	A tornado traveled over Pelican Lake and tore up trees and flipped over a trailer at a camp on the shore of the lake.

	Vernal, UT
	08/06/2009
	EF0
	$1,000
	A tornado traveled between houses in Vernal, breaking off tree limbs and damaged sheds.

	Matt Warner Reservoir, UT
	06/16/2015
	EF0
	$0
	A tornado touched down west of Matt Warner Reservoir in northwestern Uintah County and traveled for about a mile over open country.

	Source: Storm Events Database, 2024



Future tornadoes are possible and likely, but significant damage is improbable. However, according to Neighborhoods at Risk, Uintah County is expected to experience an increase in average annual temperature of 3°F by 2049, which could prompt the formation of additional tornadoes in the fall and winter with the increased warm air (2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by tornadoes, as presented in the table below.
[bookmark: _heading=h.8ofu3uihx1i2]Table 3-26. Impacts of Tornado by Jurisdiction
	Jurisdiction
	May Be Impacted by Tornado
	Experienced Significant Tornado Damage ($1,000+) Since 2000
	Fatalities Due to Tornadoes
	Potential Impacts of Tornadoes

	Uintah County
	Yes
	Yes
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	City of Ballard
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	City of Naples
	Yes
	No
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services

	City of Vernal
	Yes
	Yes
	0
	Injury, death, property damage, loss of utilities, crop/vegetation/livestock losses, car accidents, road closures, fallen trees, risk to emergency services



Loss of utilities (primarily due to fallen trees and wind damage) is common following tornadoes, and depending on circumstances, communities might be deprived of almost any kind of goods and services including food, water, and medical care. Agriculturally, crop and livestock loss are also possible.
The Storm Events Database records $747,000 in total property damage from tornadoes in Uintah County since 1950. See the table under Historical Frequency & Probability of Future Occurrence for specific events and descriptions. Most property damage from tornadoes has come from damage to trees, sheds, roofs, mobile homes, and utility poles. 
[bookmark: _heading=h.a2swxuvverow]Table 3-27. Tornado: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.1 events per year
	0.0
	$3,910
	$2,792
	$147
	$6,849
	82.5
	Relatively High

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0 events per year
	0.0
	$4,106
	$2,594
	$20
	$6,719
	80.1
	Relatively High

	Census Tract 968302: Unincorporated Uintah County

	0 events per year
	0.0
	$4,480
	$2,148
	$8
	$6,636
	77.6
	Relatively High

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0 events per year
	0.0
	$5,595
	$3,119
	$3
	$8,718
	83.6
	Relatively High

	Census Tract 968401: City of Vernal

	0 events per year
	0.0
	$3,391
	$2,972
	$0
	$6,364
	74.0
	Relatively Moderate

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0 events per year
	0.0
	$3,503
	$2,379
	$1
	$5,883
	74.6
	Relatively Moderate

	Census Tract 968404: City of Vernal and City of Naples

	0 events per year
	0.0
	$3,402
	$1,929
	$1
	$5,332
	74.1
	Relatively Moderate

	Census Tract 968202: Unincorporated Uintah County

	0 events per year
	0.0
	$3,310
	$1,185
	$4
	$4,499
	73.9
	Relatively Moderate

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to tornadoes.  
[bookmark: _heading=h.4vgmlm1s0z5s]Table 3-28. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during tornadoes. 
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[bookmark: _heading=h.kr43esbitceh]Figure 3-9. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.hd2ugubx11q]Table 3-29. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



A tornado may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from a tornado or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.8hkhulx9x6yi]Table 3-30. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop, which could produce more frequent and severe tornadoes (USGS, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.gl2183rt8czr]Table 3-31. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Tornado Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent tornadoes in the fall and winter due to the increased warm air.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.x2cdpl9rvn8x]Table 3-32. Tornado: Overall National Risk Index for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	23.29
	Very Low
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	16.12
	Very Low
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	13.32
	Very Low
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	24.04
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	20.57
	Very Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	20.64
	Very Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	13.97
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	13.32
	Very Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.b8mxbg64xdp8]Straight-line Wind
· Hazard Description
	Potential Probability
	
	Medium


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	All seasons

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, National Risk Index, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, USGS



The term “straight-line wind” is used to describe any wind not associated with rotation, particularly tornadoes. Of concern is high wind, defined by the NWS as “sustained wind speeds of 40 mph or greater, lasting for one hour or longer, or winds of 58 mph or greater for any duration.” Like tornadoes, strong, straight-line winds are generated by thunderstorms, and they can cause similar damage. Straight-line wind speeds can approach 150 mph, equivalent to those in an EF3 tornado. Additionally, derechos—which are widespread, long-lived, straight-line windstorms—may occur in Uintah County, although less common.
· Location
Straight-line wind events affect the entire county, including the jurisdictions of Ballard, Naples, and Vernal.
· Extent
The Beaufort Wind Scale explains different wind speeds based on how they would affect land conditions and sea conditions (NOAA, 2024).
[bookmark: _heading=h.q1xpkzr39ngd]Table 3-33. Beaufort Wind Scale
	Force
	Wind (Knots)
	WMO Classification
	Appearance of Wind Effects on Land

	0
	Less than 1
	Calm
	Calm, smoke rises vertically

	1
	1–3
	Light Air
	Smoke drift indicates wind direction, still wind vanes

	2
	4–6
	Light Breeze
	Wind felt on face, leaves rustle, vanes begin to move

	3
	7–10
	Gentle Breeze
	Leaves and small twigs constantly moving, light flags extended

	4
	11–16
	Moderate Breeze
	Dust, leaves, and loose paper lifted, small tree branches move

	5
	17–21
	Fresh Breeze
	Small trees in leaf begin to sway

	6
	22–27
	Strong Breeze
	Larger tree branches moving, whistling in wires

	7
	28–33
	Near Gale
	Whole trees moving, resistance felt walking against wind

	8
	34–40
	Gale
	Twigs breaking off trees, generally impedes progress

	9
	41–47
	Strong Gale
	Slight structural damage occurs, slate blows off roofs

	10
	48–55
	Storm
	Seldom experienced on land, trees broken or uprooted, “considerable structural damage”

	11
	56–63
	Violent Storm
	

	12
	64+
	Hurricane
	

	Source: NOAA, 2024



· Historical Frequency & Probability of Future Occurrence
High straight-line wind events are frequent in Uintah County, including in the cities of Ballard, Naples, and Vernal. Parts of southeastern Uintah County recently experienced a derecho in June 2020. According to the Storm Events Database, there have been 28 reported high wind, strong wind, or thunderstorm wind events 40 mph or greater in Uintah County between 2010–2024, as seen in the table below. Four of these high wind events occurred in Vernal. The majority of the high wind events in the county occur in the Eastern Uinta Basin. 
[bookmark: _heading=h.aasx1d2fhplp]Table 3-34. High Wind Events in Uintah County, UT
	Location Within County
	Date
	Wind Speed (kts.)

	Leeton
	07/28/2010
	53 kts.

	Little Bonanza
	06/30/2011
	52 kts.

	Vernal
	09/27/2014
	56 kts.

	Naples
	09/27/2014
	58 kts.

	Eastern Uinta Basin
	03/05/2017
	56 kts.

	Eastern Uinta Basin
	06/12/2017
	61 kts.

	Eastern Uinta Basin
	04/02/2018
	61 kts.

	Eastern Uinta Basin
	04/12/2018
	56 kts.

	Jensen
	07/28/2018
	50 kts.

	Vernal
	08/22/2018
	51 kts.

	Eastern Uinta Basin
	06/06/2020
	53 kts.

	Eastern Uinta Basin
	06/06/2020
	57 kts.

	Dragon
	06/06/2020
	59 kts.

	Dragon
	06/06/2020
	63 kts.

	Ouray
	06/06/2020
	57 kts.

	Jensen
	06/06/2020
	64 kts.

	Vernal
	07/23/2020
	51 kts.

	Eastern Uinta Basin
	09/08/2020
	56 kts.

	Eastern Uinta Mountains
	11/07/2020
	67 kts.

	Eastern Uinta Basin
	03/29/2021
	55 kts.

	Eastern Uinta Basin
	04/05/2022
	53 kts.

	Tavaputs Plateau
	05/03/2022
	67 kts.

	Eastern Uinta Basin
	05/19/2022
	50 kts.

	Eastern Uinta Basin
	05/27/2022
	50 kts.

	Tavaputs Plateau
	08/28/2022
	55 kts.

	Eastern Uinta Mountains
	02/15/2023
	68 kts.

	Maeser
	07/26/2023
	51 kts.

	Vernal
	07/26/2023
	59 kts.

	Source: Storm Events Database, 2024



Future significant straight-line wind events are likely to occur multiple times each year throughout the entire county, including in Ballard, Naples, and Vernal. According to Neighborhoods at Risk, Uintah County is expected to experience an increase in average annual temperature of 3°F by 2049, which could influence the variability of regional and seasonal winds in Utah as carbon dioxide levels increase (2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by straight-line wind, as presented in the table below.
[bookmark: _heading=h.kf7n9n9zzaqf]Table 3-35. Impacts of Straight-Line Wind by Jurisdiction
	Jurisdiction
	Impacted by Straight-Line Wind
	Experienced Significant Straight-Line Wind Damage ($1,000+) Since 2000
	Potential Impacts of Straight-Line Wind

	Uintah County
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	City of Ballard
	Yes
	No
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	City of Naples
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities

	City of Vernal
	Yes
	Yes
	Injury from flying objects, death, automobile accidents, property damage, aircraft accidents, crop/vegetation/livestock losses, road closures, fallen trees, loss of utilities



The impacts of straight-line winds are virtually the same as those from tornadoes with similar wind speeds. The damage is distinguishable from that of a tornado only in that the debris is generally deposited in nearly parallel rows. Downbursts are particularly hazardous to aircraft in flight. 
Since 2000 there has been $56,700 in reported losses due to high wind, thunderstorm wind, and strong wind damage in Uintah County (Storm Events Database, 2024). Though losses aren’t regularly reported, it is known that they occur because of the frequency and magnitude of high wind events. 
[bookmark: _heading=h.jlx4r76hpgku]Table 3-36. Strong Wind: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.2 events per year
	0.0
	$3,992
	$794
	$5
	$4,791
	38.2
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.1 events per year
	0.0
	$3,503
	$621
	$2
	$4,126
	35.9
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	0.1 events per year
	0.0
	$3,328
	$477
	$0
	$3,806
	34.7
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.1 events per year
	0.0
	$4,155
	$693
	$0
	$4,849
	38.4
	Relatively Low

	Census Tract 968401: City of Vernal

	0.1 events per year
	0.0
	$2,519
	$660
	$0
	$3,719
	32.1
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.1 events per year
	0.0
	$2,602
	$529
	$0
	$3,130
	31.9
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	0.1 events per year
	0.0
	$2,527
	$428
	$0
	$2,956
	31.1
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	0.1 events per year
	0.0
	$2,507
	$269
	$0
	$2,776
	30.3
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions or shelter or those who cannot move to shelter quickly enough may be more vulnerable to severe straight-line wind conditions.
[bookmark: _heading=h.vwcw118020u6]Table 3-37. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during straight-line wind events.
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[bookmark: _heading=h.hvi422f3x88r]Figure 3-10. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.q9q9kzjqxp1w]Table 3-38. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Straight-line wind may cause significant damage to critical facilities in the county and could even bring down power lines, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from straight-line wind or power outages, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.diqyxxr70e5x]Table 3-39. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
With increasing global surface temperatures, the potential for storm intensity will likely increase. As more water vapor is evaporated into the atmosphere, it becomes fuel for more powerful storms to develop, which could produce more frequent and severe straight-line wind events and even derechos (USGS, 2023). However, there are still many questions and factors yet to be resolved about wind with some studies suggesting climate change may even reduce wind speeds. Uncertainty remains high as it relates to climate change and its impact on this hazard. Further analysis and studies need to be conducted, specifically for this region.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.6w36k4wm9fq8]Table 3-40. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Wind Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent straight-line wind events as more powerful storms develop.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.azt2eqjhhkca]Table 3-41. Strong Wind: Overall National Risk Index Score for Uintah County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	43.06
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	33.48
	Relatively Low
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	32.47
	Relatively Low
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	39.86
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	34.43
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	35.51
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	30.03
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	30.83
	Relatively Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.d7uuakr2bvmw]SEVERE WINTER WEATHER
· [bookmark: _heading=h.784wtjup1v7q]HAZARD DESCRIPTION
Severe winter weather includes extreme cold, winter storm, and avalanche. Severe winter weather can and does affect the entire county, and all critical facilities are susceptible to severe weather. It should be noted that straight-line wind is also associated with severe winter storms, commonly referred to as blizzard conditions, where snow is driven by wind-caused drifting.
· [bookmark: _heading=h.id9ks2pj7s32]RELATED HAZARDS
· [bookmark: _heading=h.1g541qkroq04]Extreme Cold
· Hazard Description
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	Medium


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Winter

	Duration
	Events may last hours to days

	Analysis Used
	NOAA, NWS, Public Health Post, National Risk Index, Neighborhoods at Risk, EWG, NCEI, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



“Extreme cold” is another of the terms describing hazards that must be defined relative to what is considered normal in a given locale. What might be considered extreme cold varies considerably in the state of Utah where normal winter temperatures in the south are appreciably more moderate than those in the north. Very cold temperatures become a particular hazard when accompanied by winds of 10 mph or greater. As with extreme heat, extreme cold is of greatest concern when the condition persists for an extended period of time.
· Location
Extreme cold temperatures affect the entire county, including the jurisdictions of Ballard, Naples, and Vernal.
· Extent
The NWS has developed a formula for calculating wind chill based on temperature and wind speed and issues wind chill advisories in this region when the wind chill temperature is predicted to be -10°F or less with winds of 10 mph or higher for one hour or more. Wind chill warnings are issued when wind chill temperature will be -20°F or less with winds of 10 mph or higher for one hour or more (see the figure below).
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[bookmark: _heading=h.vul2dussy7h4]Figure 4-1. National Weather Service Wind Chill Chart
· Historical Frequency & Probability of Future Occurrence
According to NWS available data, the record low temperature in the city of Vernal is -38°F, which was recorded multiple times in January 1937, January 1952, and February 1989 (NOWData, 2024). January is historically the coldest month of the year in Uintah County with an average temperature of 17.2°F in Vernal (NOWData, 2024). Cold clusters are particularly damaging. Most recently in February 2023, Vernal, UT experienced 25 days of the month with a low of 10°F or less. There have been several months within the last few decades with over 28 days of extreme cold. During the 10-year period from 2013–2023, Vernal recorded a total of 477 extreme cold days of 10°F or less (NOWData, 2024). Vernal was the only city in Uintah County analyzed for extreme cold events of 10°F or less due to it being the only city with recorded NWS data. Ballard and Naples may experience extreme cold events, but specific data is limited and incomplete. However, Fort Duchesne, Ouray, Jensen, and Dinosaur National Monument have extensive data records and experience similar average winter temperatures to Vernal. Between these four locations, thousands of instances of extreme cold of 10°F or lower were recorded. The lowest recorded temperature by the National Weather Service in Uintah County was documented in Ouray, Utah in January 1979 at -43°F (NOWData, 2024).
Extreme cold temperatures are likely every year throughout the county, including in Ballard, Naples, and Vernal. However, since Uintah County is expected to experience an increase in average annual temperature of 3°F by 2049, extreme cold events may become less and less over the coming decades (Neighborhoods at Risk, 2024). Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NCEI, 2022).
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by extreme cold, as presented in the table below.
[bookmark: _heading=h.2whbe0l0i53v]Table 4-1. Impacts of Extreme Cold by Jurisdiction
	Jurisdiction
	Impacted by Extreme Cold Events (≤ 10°F) Within Last 100 Years
	Potential Impacts of Extreme Cold

	Uintah County
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Ballard
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Naples
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)

	City of Vernal
	Yes
	Hypothermia, frostbite, death, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, increased maintenance to infrastructure, school closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.)



Health effects of exposure to extreme cold include hypothermia and frostbite, both of which can be life-threatening. Infants and the elderly are most susceptible. In the United States, approximately 1,300 deaths are attributed to hypothermia or cold exposure annually (Lane, 2018).
Extreme cold may cause loss of wildlife and vegetation and kill livestock and other domestic animals. Economic loss may result from flooding due to burst pipes, large demands on energy resources, and diminished business activity. River flooding may take place as a result of the formation of ice jams. 
Extreme cold affects the individual, families, cities, and the county. Damage typically occurs to individual properties; however, city water systems are usually vulnerable to extreme cold. Repairs to water line freeze-ups and breaks typically require the roadways to be excavated, necessitating additional maintenance and repairs during the warmer months. 
Extreme cold can cause death and injury especially to those working or stranded outside for prolonged periods. Economic loss is related to private individuals, businesses, and government agencies in heating homes and facilities. Additional losses can be expected to the livestock industry. During extreme cold periods the schools are closed to protect children traveling to and from school.
During the spring, summer, and fall, temperatures can drop low enough to produce frost. While such temperatures are not low enough to damage infrastructure or require extra heating costs, it can be devastating to crops. According to the EWG, $49,722 in crop indemnity payments were due to freeze and frost in Uintah County for the period of 1995–2022. Extreme minimum temperatures can fall below freezing much of the fall, winter, and spring.
[bookmark: _heading=h.g87q6d8c6017]Table 4-2. Cold Wave: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.1 events per year
	0.0
	$9,253
	$12
	$4,814
	$14,078
	82.7
	Relatively Moderate

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.1 events per year
	0.0
	$8,241
	$10
	$1,724
	$9,975
	78.0
	Relatively Moderate

	Census Tract 968302: Unincorporated Uintah County

	0.1 events per year
	0.0
	$8,591
	$8
	$628
	$9,228
	76.9
	Relatively Moderate

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.1 events per year
	0.0
	$9,864
	$11
	$348
	$10,223
	78.3
	Relatively Moderate

	Census Tract 968401: City of Vernal

	0.1 events per year
	0.0
	$5,979
	$10
	$48
	$6,038
	71.6
	Relatively Moderate

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.1 events per year
	0.0
	$6,175
	$8
	$142
	$6,325
	72.2
	Relatively Moderate

	Census Tract 968404: City of Vernal and City of Naples

	0.1 events per year
	0.0
	$5,999
	$7
	$102
	$6,107
	71.7
	Relatively Moderate

	Census Tract 968202: Unincorporated Uintah County

	0.1 events per year
	0.0
	$5,944
	$4
	$297
	$6,245
	72.0
	Relatively Moderate

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions or shelter from the cold may be more vulnerable to extreme cold conditions. Additionally, those who cannot afford to sufficiently heat their homes may be at risk.
[bookmark: _heading=h.ivr3aomoprti]Table 4-3. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during extreme cold events or keep their homes sufficiently heated.    
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[bookmark: _heading=h.z7t5m44xozwc]Figure 4-2. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.7rjs1g3xztx]Table 4-4. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Extreme cold may cause significant damage to critical facilities in the county due to frozen or burst water lines. The following table lists types of critical facilities that could be negatively affected by damage from freeze-ups, which could delay emergency response.
[bookmark: _heading=h.qzggtrjdnjyi]Table 4-5. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Extreme cold temperatures are likely to remain a common occurrence in Uintah County but may begin a slight downturn in frequency over the next century.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.w76iid4izqtr]Table 4-6. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Cold Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to less frequent extreme cold events.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.2b17094wf6dj]Table 4-7. Cold Wave: Overall National Risk Index Score for Uintah County, UT
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	86.31
	Relatively Moderate
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	76.56
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	75.78
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	79.83
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	74.27
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	75.94
	Relatively Moderate
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	71.44
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	73.31
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.h0xub0e8e5v9]Winter Storm
· Hazard Description
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	High

	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Winter

	Duration
	Storms may last hours to days

	Analysis Used
	NOAA, NWS, 2019 Utah Hazard Mitigation Plan, NCEI, EWG, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund, Neighborhoods at Risk



The NWS describes winter storm as weather conditions that produce heavy snow or significant ice accumulations. For the purposes of this analysis, a severe winter storm is defined as any winter condition where the potential exists for a blizzard (winds >/= 35mph and falling/drifting snow frequently reduce visibility < ¼ mile, for two hours or more), heavy snowfall (six inches or more snowfall in 24 hours in the valleys; nine inches or more snowfall in 24 hours in the mountains), ice storm, and/or strong winds.
· Location
Severe winter storms are a risk countywide and occur frequently, including in the jurisdictions of Ballard, Naples, and Vernal.
· Extent
The magnitude or severity of a severe winter storm depends on several factors, including a region’s climatological susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm duration, topography, time of occurrence during the day and week (e.g., weekday versus weekend), and time of season. The NOAA produces the Regional Snowfall Index (RSI) for significant snowstorms that impact the eastern two thirds of the U.S., but Utah is not included in this scale. However, the scale is still included below for reference and can be a useful tool for considering extent values of snowfall throughout the planning area (NCEI, 2024).
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[bookmark: _heading=h.anbt3kid4kec]Figure 4-3. NCEI Regional Snowfall Index (RSI)
· Historical Frequency & Probability of Future Occurrence
According to the Storm Events Database, Uintah County has had 246 instances of severe winter storm since 2010 (classified under “blizzard,” “heavy snow,” “winter storm,” and “winter weather”). In the last five years (January 2019–December 2023), the county has experienced 78 winter storm events, many of which have occurred in the cities of Ballard, Naples, and Vernal. The Eastern Uinta Mountains and Tavaputs Plateau receive the most winter storms in the county. 
Uintah County will continue to experience multiple winter storms every year throughout the county, including in Ballard, Naples, and Vernal. Unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an overall increase in winter storms is not currently likely (NCEI, 2022). Future winter storm trends are predicted to remain consistent in the next 20 years in Uintah County. However, as global warming continues and more water evaporates into the atmosphere, additional snowfall and precipitation may be seen in the coming decades.
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by winter storms, as presented in the table below.
[bookmark: _heading=h.vqci50adwc6g]Table 4-8. Impacts of Winter Storm by Jurisdiction
	Jurisdiction
	Impacted by Winter Storms
	Experienced Significant Winter Storm with $1,000+ in Damage Since 2010
	Potential Impacts of Winter Storms

	Uintah County
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	City of Ballard
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	City of Naples
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services

	City of Vernal
	Yes
	Yes
	Hypothermia, frostbite, death, low visibility, stranded vehicles/people, loss of crops/vegetation/livestock, burst pipes, flooding, utility losses, carbon monoxide poisoning, frozen water, structure collapse, structure fire, increased maintenance to infrastructure, school/business closures, economic losses (decreased tourism, increased energy costs, crop losses, etc.), risk to emergency services



The impacts of the very cold temperatures that may accompany a severe winter storm are discussed in the previous section. Other life-threatening impacts are numerous. Motorists may be stranded by road closures or may become trapped in their automobiles in heavy snow and/or low visibility conditions. Bad road conditions cause automobiles to go out of control. People can be trapped in homes or buildings for long periods of time without food, heat, and utilities. Those who are ill may be deprived of medical care by being stranded or through loss of utilities and lack of personnel at care facilities. Use of heaters in automobiles and buildings by those who are stranded may result in fires or carbon monoxide poisoning. Fires during winter storm conditions are a particular hazard because fire service response is hindered or prevented by road conditions and because water supplies may be frozen. Emergency Services may also not be available if telephone service is lost. People who attempt to walk to safety through winter storm conditions often become disoriented and lost. Downed power lines not only deprive the community of electricity for heat and light but pose an electrocution hazard. Death and injury may also occur if heavy snow accumulation causes roofs to collapse. There have been 41 fatalities in Utah from 1962–2018 due to winter storms. About 70% of these fatalities occur in automobiles, while 25% are a result of people caught out in the elements (Utah Hazard Mitigation Plan, 2019).
The total economic impact in Utah for a 24-hour statewide winter storm is $66.36 million, including $42.81 million in lost wages and salaries and overtime, $18.26 million in lost retail sales, $3.32 million in federal taxes, and $1.98 million for state and local taxes (Utah Hazard Mitigation Plan, 2019). Economic impacts arise from numerous sources, including hindered transportation of goods and services; flooding due to burst water pipes; forced closing of businesses; inability of employees to reach the workplace; damage to homes and structures, automobiles, and other belongings by downed trees and branches; loss of livestock and vegetation; and many others. Loss of crops is also common. The EWG reported $49,722 in crop indemnity payments due to freeze and frost in Uintah County for the period of 1995–2022.
[bookmark: _heading=h.cofzrl1zke3o]Table 4-9. Winter Weather: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	4 events per year
	0.0
	$2,143
	$1,424
	$4
	$3,571
	69.7
	Relatively Moderate

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	5.2 events per year
	0.0
	$1,822
	$1,166
	$1
	$2,990
	66.1
	Relatively Moderate

	Census Tract 968302: Unincorporated Uintah County

	8.1 events per year
	0.0
	$2,346
	$1,184
	$1
	$3,531
	69.5
	Relatively Moderate

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	1.9 events per year
	0.0
	$2,133
	$1,131
	$0
	$3,264
	67.9
	Relatively Moderate

	Census Tract 968401: City of Vernal

	1.9 events per year
	0.0
	$1,293
	$1,077
	$0
	$2,370
	61.5
	Relatively Moderate

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	1.9 events per year
	0.0
	$1,335
	$862
	$0
	$2,197
	59.9
	Relatively Moderate

	Census Tract 968404: City of Vernal and City of Naples

	1.9 events per year
	0.0
	$1,297
	$699
	$0
	$1,996
	58.0
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	1.9 events per year
	0.0
	$1,285
	$438
	$0
	$1,724
	54.9
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



[bookmark: _heading=h.5e7fl1xkwtea]Table 4-10. Ice Storm: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0 events per year
	0.0
	$1,003
	$2,584
	N/A
	$3,587
	59.5
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0 events per year
	0.0
	$888
	$2,086
	N/A
	$2,973
	55.2
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	0 events per year
	0.0
	$857
	$1,620
	N/A
	$2,477
	50.9
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0 events per year
	0.0
	$1,070
	$2,352
	N/A
	$3,422
	58.4
	Relatively Low

	Census Tract 968401: City of Vernal

	0 events per year
	0.0
	$649
	$2,240
	N/A
	$2,889
	54.4
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0 events per year
	0.0
	$670
	$1,793
	N/A
	$2,463
	50.8
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	0 events per year
	0.0
	$651
	$1,454
	N/A
	$2,105
	47.2
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	0 events per year
	0.0
	$645
	$912
	N/A
	$1,557
	39.7
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions or shelter from the cold and winter storms may be more vulnerable to winter conditions. Additionally, those who cannot afford to sufficiently heat their homes or transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.3qu9calctlo5]Table 4-11. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately shelter during winter storms or keep their homes sufficiently heated.
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[bookmark: _heading=h.y9gbsamdmdy]Figure 4-4. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.tx84psy0unrj]Table 4-12. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Winter storms may cause significant damage to critical facilities in the county due to frozen or burst water lines. High wind during winter storms may knock down power lines, as well, causing power outages. The following table lists types of critical facilities that could be negatively affected by damage from freeze-ups or power outages, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.hmrv7dr5hbpu]Table 4-13. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.8ores4mw4t4g]Table 4-14. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increased participation can lead to more frequent and severe winter storms.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.clto1rqqnw1n]Table 4-15. Winter Weather: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	75.36
	Relatively Moderate
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	63.86
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	67.54
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	70.12
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	65.71
	Relatively Moderate
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	65.85
	Relatively Moderate
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	57.21
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	56.79
	Relatively Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



[bookmark: _heading=h.csxii1ej395d]Table 4-16. Ice Storm: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	66.17
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	52.95
	Relatively Low
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	48.84
	Relatively Low
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	61.42
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	59.93
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	58.19
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	46.51
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	41.9
	Relatively Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.r3alj3zgcnc7]Avalanche
· Hazard Description
	Potential Probability
	
	Medium


	
	
	

	
	
	

	Potential Consequence
	
	High

	
	
	

	
	
	

	Location
	Uinta Mountains and any steep slopes that may accumulate snow

	Seasonal Pattern or Conditions
	Winter

	Duration
	Events may last seconds to minutes; snowstorms that cause avalanches may last hours to days 

	Analysis Used
	NOAA, NWS, 2019 Utah Hazard Mitigation Plan, North American Public Avalanche Danger Scale, Utah Avalanche Center, NCEI, Environmental Defense Fund, Neighborhoods at Risk



Snow avalanches are common in mountainous terrain where heavy snowfall accumulates on steep slopes. Avalanches generally occur on slopes between 30 and 45 degrees with 38 degrees being the “ideal” slope for development of avalanche conditions. They are often categorized as either “loose snow” or “slab” types. A loose snow avalanche is initiated when snow is dislodged at a point upslope and, in turn, dislodges more snow as it moves downward. Such avalanches usually grow wider and larger as they proceed but are usually somewhat limited in size. The generally more dangerous slab avalanche occurs when a cohesive mass of snow breaks free and moves downward, either as a single unit, or breaking into smaller pieces traveling together. Four factors combine to produce a slab avalanche: (1) a large mass of snow that is cohesive as a result of a single, large snowfall, or some physical change due to temperature, introduction of water content, or other factors; (2) some source of instability or weakness that forms a boundary capable of breaking free; (3) a surface, called a sliding layer, upon which the slab may easily slide; and (4) a triggering event, such as increased weight, strong vibration, wind, or a temperature increase, that overcomes the binding forces at, or further weakens the boundary of instability. It is estimated that around 90% of avalanches where victims are involved are triggered by their victims or those who accompany them.
Avalanches are comprised of three zones—the release zone where the mass breaks free and accelerates, the track where the mass travels downward at a relatively constant speed (often approaching 80 mph), and the runout zone where the mass slows and comes to rest. While the exact moment of an avalanche cannot be predicted, avalanche conditions are readily recognizable, and avalanches tend to recur on the same slopes year after year.
· Location
Snow avalanches can occur anywhere in the county with mountains and/or slopes that accumulate with snow. However, the primary avalanche zone in Uintah County is the Uinta Mountains in the northern region (Utah Hazard Mitigation Plan, 2019).
· Extent
The North American Public Avalanche Danger Scale is a tool used by avalanche forecasters throughout the U.S. to communicate the potential for avalanches to cause harm or injury to backcountry travelers.
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[bookmark: _heading=h.lxxg0ggl1dk3]Figure 4-5. North American Public Avalanche Danger Scale
· Historical Frequency & Probability of Future Occurrence
Avalanches occur often in Uintah County, primarily in the Uinta Mountains, but many go unreported and/or undetected. The Utah Avalanche Center records observations of avalanches throughout Utah, including in the Western Uinta Mountains. However, the eastern half of the Uintas in Uintah County is not tracked by the Utah Avalanche Center because this area is not a common recreation ground for backcountry users during the winter. No avalanches have been reported in the cities of Ballard, Naples, or Vernal.
Avalanches in the Uinta Mountains are likely to continue at the existing trend, but avalanches in the cities of Ballard, Naples, and Vernal would still be extremely unlikely in the future. Unlike many areas in the United States, Utah has not experienced an upward trend in the frequency of extreme precipitation events, so an overall increase in snowfall—and therefore avalanches— is not currently likely (NCEI, 2022). Future avalanche conditions are predicted to remain consistent in the next 20 years in Uintah County. However, as global warming continues and more water evaporates into the atmosphere, additional snowfall and precipitation may be seen in the coming decades, which could lead to an uptick in avalanches. Additionally, an increase in average temperatures during the winter could cause unstable avalanche conditions, thus triggering more frequent events.
· Impacts & Loss Estimates
Parts of unincorporated Uintah County may be impacted by avalanches, as presented in the table below. However, the cities of Ballard, Naples, and Vernal are not likely to be impacted by avalanches.
[bookmark: _heading=h.i87rlg7o60og]Table 4-17. Impacts of Avalanche by Jurisdiction
	Jurisdiction
	Impacted by Avalanches
	Fatalities Due to Avalanches
	Potential Impacts of Avalanches

	Uintah County
	Yes
	0
	Injury, trauma, hypoxia, suffocation, death, property damage, fallen trees/vegetation, rockslides, damage to power lines, road/railway closures, utility losses, rescue/recovery expenses, debris/snow removal expenses

	City of Ballard
	No
	0
	No impacts likely

	City of Naples
	No
	0
	No impacts likely

	City of Vernal
	No
	0
	No impacts likely



It is common for avalanche impacts to be somewhat limited. Because avalanches usually occur in remote areas, the most frequent victims are recreational users of the slopes on which they occur. Of those who die in avalanches, approximately one third of the deaths are a result of trauma while the remaining two thirds are from suffocation. Trauma may be the result of being carried into obstructions, such as boulders and trees, or over cliffs, or from rocks, trees, or large chunks of snow being carried downward at high speed. Avalanches may also damage or destroy structures, break power lines, block roadways and railroads, and damage trees and vegetation. 
Visiting tourists and recreational users may be at an increased risk of triggering avalanches and/or being caught in one if they are not well-versed in the area and where common avalanche hot spots are located. It’s important for visitors to stay informed about the risks of any recreational activity they participate in.
As with landslides, losses from snow avalanches come from damage to roadways and the resulting snow and debris removal costs. Additionally, if a rescue and/or recovery is necessary for any people caught in the avalanche, physical and monetary resources must go toward rescue helicopters, rescue crew, rescue equipment, additional transport, medical treatment, etc., which can add up to thousands of dollars.
The Expected Annual Loss score for Avalanche from the National Risk Index is not available due to limited avalanche data in Uintah County.
Vulnerable Populations
Because those typically affected by avalanches in Uintah County are often recreational users who ventured into avalanche terrain by choice, the vulnerable populations in the county are unlikely to be at risk from this hazard. Similarly, those who live in Uintah County’s southern region, which is especially disadvantaged, are not at risk from avalanches due to the area’s lack of avalanche terrain or mountains. No critical facilities in the county are located near avalanche terrain or potentially at risk of being damaged in an avalanche.  
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), more snowfall during snowstorms is an expected effect of climate change. EDF further explains that a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additional heavy snow could create unstable avalanche conditions and lead to more frequent avalanches.
Effects of Climate Change on Probability of Future Occurrence
[bookmark: _heading=h.mye1v4sbonh3]Table 4-18. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increased participation can lead to more unstable avalanche conditions and frequent avalanches.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
The Overall Risk Index score for Avalanche from the National Risk Index is not available due to limited avalanche data in Uintah County.

· [bookmark: _heading=h.ospznvp71dki]WILDFIRE
· [bookmark: _heading=h.y4lt5iwkh6rz]HAZARD DESCRIPTION
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	High

	
	
	

	
	
	

	Location
	Countywide, including around Ballard, Naples, and Vernal; URWIN zones near the foothills and in forested areas; Deep Creek, Deep Creek Mini Ranches, Diamond Lakes, Diamond Rim, and Ouray

	Seasonal Pattern or Conditions
	Summer and fall months. Wildfire-prone areas are areas affected by drought and/or heavily overgrown and dry brush and debris. Lightning and human triggers cause wildfires.

	Duration
	Wildfires typically last days but can last months, depending on climate and fuel load as well as resources (financial, manpower) to extinguish the fire.

	Analysis Used
	U.S. Forest Service, National Climate Center, FEMA, AGRC, County Hazard Analysis Plans, 2019 Utah Hazard Mitigation Plan, NWCG, Utah Forestry, Fire & State Lands, local newspaper articles, Utah Fire Marshal, Wildfire Risk, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, UCAR



Wildfires—uncontrolled fires spreading through both naturally occurring and non-native vegetative fuel sources—are a significant hazard, often beginning unnoticed and spreading quickly while threatening any structures in its path. Wildfires can cover a large geographic area, can be ignited by natural or human sources, and are hard to predict. They help to maintain a healthy ecosystem and have been a natural and fundamental part of the world’s forests and grasslands for millions of years. Fires cleanse and regenerate forests, giving new life to the soil and encouraging biodiversity. They are responsible for the evolution of many of the grasses, brushes, and tree species found in Utah (Utah Hazard Mitigation Plan, 2019).
Wildfires are classified as Wildland and Wildland-Urban Interface (WUI). Wildland fires occur in areas where development is essentially nonexistent except for roads, railroads, or power lines. WUI fires materialize in a geographical area where structures and other human development adjoins wildlands. A fireshed is an area that will adversely affect a community or high-value resource and/or asset if ignited (Utah Hazard Mitigation Plan, 2019).
· [bookmark: _heading=h.9ubi2dpakfm6]LOCATION
On average in Utah, years with more spring rainfall typically have higher wildfire incidents in the summer and fall after vegetation dries out and becomes combustible material. Hot temperatures, high winds, and dry conditions brought on by years of drought have caused high mortality rates in low elevation timber and shrubs, all contributing to prime fire conditions (Utah Hazard Mitigation Plan, 2019). Wildfires may occur in any part of Uintah County, including in or around the cities of Ballard, Naples, and Vernal. However, over half of the county’s land is considered at low risk to wildfire. The most vulnerable areas with the highest level of risk are Deep Creek, Deep Creek Mini Ranches, Diamond Lakes, Diamond Rim, and Ouray (Uintah CWPP, 2018).
Uintah County sees an average of approximately nine inches of precipitation per year (NOWData, 2024). The central to southeastern parts of the county typically see lower precipitation averages due to its mostly semi-arid climate.
As documented in the previous regional plan, the following table identifies the roads and utilities within Uintah County at potential risk to wildfire.
[bookmark: _heading=h.6u92ogu6tz4t]Table 5-1. Roads and Utilities at Risk to Wildfire
	Transportation

	Name
	Miles

	Local Neighborhood/City Roads
	918.7

	State Route 35
	11.7

	State Route 87
	15.2

	State Route 121
	2.4

	State Route 150
	2.2

	State Route 191
	3.8

	Utilities

	Name
	Description

	Maeser
	Power Sub Station

	Chevron Resources
	Crude Oil Pipeline

	Power Lines
	108.3 miles

	KV-12.5 or less
	4.5 miles

	KV-69
	6.7 miles

	KV-138
	4 miles

	Natural Gas
	20.2 miles



· [bookmark: _heading=h.rhf1tft2jen7]EXTENT
The National Wildfire Coordinating Group (NWCG) classifies fire sizes using the following standards (NWCG, 2024). These standard data values are included in the data table below.
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[bookmark: _heading=h.ll2exnhqw0ad]Figure 5-1. NWCG Size Class of Fire
The State of Utah Division of Forestry, Fire, and State Lands provides five categories of wildfire risk, which are listed below:
· Extreme
· High
· Medium
· Low
· Very Low
These ratings cover all of Uintah County and are based on the type and density of vegetation in each area. Additional factors influencing wildfires, such as weather conditions, wind speed, and direction, are not considered in this risk assessment.
The Utah Wildfire Risk Explorer from the Utah Division of Forestry, Fire & State Lands maps the Burn Probability and Damage Potential for wildfire for every county in Utah. Burn Probability is the probability that a specific geographic location will experience a wildland fire during the specified time period of one year. Estimates were generated with the large-wildfire simulation system (Utah FFSL, 2024). The Burn Probability for Uintah County can be seen in the first map below. The upper Uinta Mountains have the greatest likelihood of wildfire, while the northern side of the mountains and the lower Uinta Basin have a decreased likelihood of wildfire.
[image: A map of a fire
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[bookmark: _heading=h.y19o2h9zymnc]Figure 5-2. Uintah County Burn Probability
Damage Potential represents the potential consequences of fire to a home at a given location if a fire were to occur and if a home were located there. Damage Potential incorporates ember load and conditional risk to potential structures as a generalized measure of potential loss to homes (Utah FFSL, 2024). The Damage Potential for Uintah County can be seen in the second map below. Homes located in the higher elevations of Uintah County are most at risk to wildfire damage than those located in the lower elevations.
[image: A close-up of a map
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[bookmark: _heading=h.41kx0epimwv5]Figure 5-3. Uintah County Damage Potential
· [bookmark: _heading=h.w42i3f20ihs9]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
The state of Utah experienced 808 reported wildfires over 18,061 acres in 2023. This is a 16.1% decrease in total wildfires from 2022 and a 29.3% decrease in human-caused fires. The Uintah Basin Region experienced 99 reported wildfires (Utah FFSL, 2024). Between 1999 and 2008, Uintah County reported 415 fires (Uintah CWPP, 2018). One of the largest wildfires in Uintah County began on June 29, 2007 and lasted for several days as it burned through 43,511 acres between Duchesne and Uintah Counties. The wildfire, called the Neola North Fire, began north of Neola in Ute tribal land in Duchesne County and spread eastward into Uintah County, resulting in three fatalities and the destruction of 12 homes (New York Times, 2007). 
The 10 most significant fires in Uintah County over 100 acres since 2017 are listed in the table below.
[bookmark: _heading=h.swdt0cj4fkwq]Table 5-2. Significant Fires in Uintah County
	Date Discovered
	Wildfire Name
	Location
	Size in Acres
	Cause
	Buildings Destroyed

	02/18/2018
	Neola Field
	Southwest of Whiterocks along Uintah-Duchesne border
	7,170
	Debris burning
	0

	05/12/2018
	Dinosaur Visitor Center
	North of Ballard
	5,295
	Power line
	0

	05/26/2018
	Pine Ridge
	Northwest of Dry Fork
	521
	Human-caused, campfire
	0

	07/25/2018
	West Raven
	East-central part of Duchesne County near Utah-Colorado border
	310
	Human-caused, unknown
	0

	08/08/2018
	Monument 2
	Monument Ridge in the Book Cliffs
	209
	Lightning
	0

	03/28/2021
	North River
	South of Ballard
	1,751
	Human-caused, unknown
	0

	06/20/2021
	Horsecorn
	Southwest corner of Duchesne County
	832
	Lightning
	0

	07/02/2021
	Snake John
	Near Utah-Colorado border, west of Dinosaur, CO
	657
	Lightning
	0

	09/27/2021
	Stewart Lake
	South of Jensen
	291
	Mowing equipment
	0

	04/23/2023
	Red Bridge
	Southwest of Randlett
	463
	Incendiary/arson
	0

	Source: Utah FFSL, 2017–2023



The following table shows the number of fires and types of fires that occurred between 2010 and 2022 that fire departments in Avalon, Jensen, Lapoint/Tridell, Naples, and Vernal responded to, according to the Utah Fire Marshal.
[bookmark: _heading=h.9557gg2zzzjc]Table 5-3. Uintah County Fires (2010–2022)
	Year
	Fire Incident Type
	Number of Fires

	Avalon

	2010
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	3

	2011
	Structure Fires
	2

	
	Vehicle Fires
	0

	
	Outside Fires
	5

	
	All Other Fires
	0

	
	Total Fires
	7

	2012
	Structure Fires
	2

	
	Vehicle Fires
	1

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	11

	2013
	Structure Fires
	2

	
	Vehicle Fires
	4

	
	Outside Fires
	4

	
	All Other Fires
	2

	
	Total Fires
	12

	2014
	Structure Fires
	0

	
	Vehicle Fires
	1

	
	Outside Fires
	5

	
	All Other Fires
	1

	
	Total Fires
	7

	2015
	Structure Fires
	2

	
	Vehicle Fires
	1

	
	Outside Fires
	1

	
	All Other Fires
	0

	
	Total Fires
	4

	2016
	Structure Fires
	4

	
	Vehicle Fires
	1

	
	Outside Fires
	11

	
	All Other Fires
	0

	
	Total Fires
	16

	2017
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	5

	
	All Other Fires
	0

	
	Total Fires
	5

	2018
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	7

	
	All Other Fires
	0

	
	Total Fires
	8

	2019
	Structure Fires
	0

	
	Vehicle Fires
	2

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	10

	2020
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	4

	2021
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	4

	
	All Other Fires
	0

	
	Total Fires
	5

	2022
	Structure Fires
	3

	
	Vehicle Fires
	1

	
	Outside Fires
	6

	
	All Other Fires
	0

	
	Total Fires
	10

	Jensen

	2010
	Structure Fires
	4

	
	Vehicle Fires
	1

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	13

	2011
	Structure Fires
	4

	
	Vehicle Fires
	0

	
	Outside Fires
	1

	
	All Other Fires
	0

	
	Total Fires
	5

	2012
	Structure Fires
	5

	
	Vehicle Fires
	3

	
	Outside Fires
	11

	
	All Other Fires
	0

	
	Total Fires
	19

	2013
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	0

	
	All Other Fires
	0

	
	Total Fires
	1

	2014
	Structure Fires
	2

	
	Vehicle Fires
	0

	
	Outside Fires
	9

	
	All Other Fires
	0

	
	Total Fires
	11

	2015
	Structure Fires
	4

	
	Vehicle Fires
	1

	
	Outside Fires
	7

	
	All Other Fires
	0

	
	Total Fires
	12

	2016
	Structure Fires
	2

	
	Vehicle Fires
	0

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	5

	2017
	Structure Fires
	3

	
	Vehicle Fires
	1

	
	Outside Fires
	12

	
	All Other Fires
	0

	
	Total Fires
	16

	2018
	Structure Fires
	0

	
	Vehicle Fires
	1

	
	Outside Fires
	10

	
	All Other Fires
	0

	
	Total Fires
	11

	2019
	Structure Fires
	3

	
	Vehicle Fires
	1

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	12

	2020
	Structure Fires
	3

	
	Vehicle Fires
	2

	
	Outside Fires
	11

	
	All Other Fires
	0

	
	Total Fires
	16

	2021
	Structure Fires
	3

	
	Vehicle Fires
	0

	
	Outside Fires
	10

	
	All Other Fires
	0

	
	Total Fires
	13

	2022
	Structure Fires
	0

	
	Vehicle Fires
	1

	
	Outside Fires
	4

	
	All Other Fires
	0

	
	Total Fires
	5

	Lapoint/Tridell

	2010
	Structure Fires
	3

	
	Vehicle Fires
	0

	
	Outside Fires
	4

	
	All Other Fires
	1

	
	Total Fires
	8

	2011
	Structure Fires
	5

	
	Vehicle Fires
	2

	
	Outside Fires
	6

	
	All Other Fires
	2

	
	Total Fires
	15

	2012
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	5

	
	All Other Fires
	1

	
	Total Fires
	6

	2013
	Structure Fires
	7

	
	Vehicle Fires
	0

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	9

	2014
	Structure Fires
	8

	
	Vehicle Fires
	5

	
	Outside Fires
	9

	
	All Other Fires
	1

	
	Total Fires
	23

	2015
	Structure Fires
	7

	
	Vehicle Fires
	2

	
	Outside Fires
	10

	
	All Other Fires
	1

	
	Total Fires
	20

	2016
	Structure Fires
	5

	
	Vehicle Fires
	2

	
	Outside Fires
	12

	
	All Other Fires
	0

	
	Total Fires
	19

	2017
	Structure Fires
	7

	
	Vehicle Fires
	2

	
	Outside Fires
	9

	
	All Other Fires
	0

	
	Total Fires
	18

	2018
	Structure Fires
	5

	
	Vehicle Fires
	3

	
	Outside Fires
	18

	
	All Other Fires
	0

	
	Total Fires
	26

	2019
	Structure Fires
	2

	
	Vehicle Fires
	5

	
	Outside Fires
	17

	
	All Other Fires
	0

	
	Total Fires
	24

	2020
	Structure Fires
	5

	
	Vehicle Fires
	2

	
	Outside Fires
	32

	
	All Other Fires
	0

	
	Total Fires
	39

	2021
	Structure Fires
	4

	
	Vehicle Fires
	5

	
	Outside Fires
	18

	
	All Other Fires
	0

	
	Total Fires
	27

	2022
	Structure Fires
	7

	
	Vehicle Fires
	0

	
	Outside Fires
	4

	
	All Other Fires
	0

	
	Total Fires
	11

	Naples

	2010
	Structure Fires
	1

	
	Vehicle Fires
	0

	
	Outside Fires
	1

	
	All Other Fires
	0

	
	Total Fires
	2

	2011
	Structure Fires
	0

	
	Vehicle Fires
	0

	
	Outside Fires
	1

	
	All Other Fires
	1

	
	Total Fires
	2

	2012
	Structure Fires
	N/A

	
	Vehicle Fires
	N/A

	
	Outside Fires
	N/A

	
	All Other Fires
	N/A

	
	Total Fires
	N/A

	2013
	Structure Fires
	3

	
	Vehicle Fires
	2

	
	Outside Fires
	3

	
	All Other Fires
	1

	
	Total Fires
	9

	2014
	Structure Fires
	5

	
	Vehicle Fires
	4

	
	Outside Fires
	2

	
	All Other Fires
	0

	
	Total Fires
	11

	2015
	Structure Fires
	7

	
	Vehicle Fires
	2

	
	Outside Fires
	7

	
	All Other Fires
	1

	
	Total Fires
	17

	2016
	Structure Fires
	3

	
	Vehicle Fires
	2

	
	Outside Fires
	3

	
	All Other Fires
	0

	
	Total Fires
	8

	2017
	Structure Fires
	6

	
	Vehicle Fires
	3

	
	Outside Fires
	10

	
	All Other Fires
	0

	
	Total Fires
	19

	2018
	Structure Fires
	2

	
	Vehicle Fires
	2

	
	Outside Fires
	8

	
	All Other Fires
	0

	
	Total Fires
	12

	2019
	Structure Fires
	7

	
	Vehicle Fires
	2

	
	Outside Fires
	5

	
	All Other Fires
	0

	
	Total Fires
	14

	2020
	Structure Fires
	7

	
	Vehicle Fires
	5

	
	Outside Fires
	9

	
	All Other Fires
	0

	
	Total Fires
	21

	2021
	Structure Fires
	4

	
	Vehicle Fires
	0

	
	Outside Fires
	9

	
	All Other Fires
	0

	
	Total Fires
	13

	2022
	Structure Fires
	10

	
	Vehicle Fires
	2

	
	Outside Fires
	5

	
	All Other Fires
	0

	
	Total Fires
	17

	Vernal

	2010
	Structure Fires
	21

	
	Vehicle Fires
	4

	
	Outside Fires
	19

	
	All Other Fires
	2

	
	Total Fires
	46

	2011
	Structure Fires
	20

	
	Vehicle Fires
	8

	
	Outside Fires
	14

	
	All Other Fires
	0

	
	Total Fires
	42

	2012
	Structure Fires
	13

	
	Vehicle Fires
	10

	
	Outside Fires
	43

	
	All Other Fires
	0

	
	Total Fires
	66

	2013
	Structure Fires
	17

	
	Vehicle Fires
	9

	
	Outside Fires
	19

	
	All Other Fires
	1

	
	Total Fires
	46

	2014
	Structure Fires
	16

	
	Vehicle Fires
	8

	
	Outside Fires
	32

	
	All Other Fires
	1

	
	Total Fires
	57

	2015
	Structure Fires
	5

	
	Vehicle Fires
	10

	
	Outside Fires
	24

	
	All Other Fires
	1

	
	Total Fires
	40

	2016
	Structure Fires
	10

	
	Vehicle Fires
	6

	
	Outside Fires
	21

	
	All Other Fires
	0

	
	Total Fires
	37

	2017
	Structure Fires
	14

	
	Vehicle Fires
	13

	
	Outside Fires
	38

	
	All Other Fires
	0

	
	Total Fires
	65

	2018
	Structure Fires
	8

	
	Vehicle Fires
	7

	
	Outside Fires
	24

	
	All Other Fires
	1

	
	Total Fires
	40

	2019
	Structure Fires
	12

	
	Vehicle Fires
	7

	
	Outside Fires
	25

	
	All Other Fires
	0

	
	Total Fires
	44

	2020
	Structure Fires
	22

	
	Vehicle Fires
	10

	
	Outside Fires
	42

	
	All Other Fires
	1

	
	Total Fires
	75

	2021
	Structure Fires
	22

	
	Vehicle Fires
	14

	
	Outside Fires
	27

	
	All Other Fires
	1

	
	Total Fires
	64

	2022
	Structure Fires
	29

	
	Vehicle Fires
	7

	
	Outside Fires
	24

	
	All Other Fires
	0

	
	Total Fires
	60

	Source: Utah Fire Marshal, 2010–2022



· [bookmark: _heading=h.fony15dg805r]IMPACTS & LOSS ESTIMATES
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by wildfire, as presented in the table below.
[bookmark: _heading=h.vwqxxpk4fsdx]Table 5-4. Impacts of Wildfire by Jurisdiction
	Jurisdiction
	Impacted by Wildfire
	Experienced Significant Wildfire with $1,000+ in Damage Since 2000
	Fatalities Due to Wildfire
	Potential Impacts of Wildfire

	Uintah County
	Yes
	Yes
	3
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	City of Ballard
	Yes
	Yes
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	City of Naples
	Yes
	No
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses

	City of Vernal
	Yes
	No
	0
	Injury, burns, smoke inhalation, death, property damage, crop/vegetation/livestock losses, road closures, firefighting expenses, loss of utilities, fallen trees, downed power lines, mass evacuations, risk to emergency services, economic losses



According to the 2019 Utah State Hazard Mitigation Plan, Uintah County has 14 schools, one hospital, and 15 emergency response facilities that are exposed to potential wildfires. The combined value of the residential buildings in Uintah County is $2,293,741,000, and the combined value of non-residential buildings is $540,599,000. The total building value is $2,834,340,000 (Utah Hazard Mitigation Plan, 2019). There are approximately 2,572 commercial entities in the county (Uintah CWPP, 2018).
Natural resources are also at risk to wildfire, including the 792,403 acres of forest assets. 7.8% of this forestry is considered sensitive or includes tree species that are intolerant or sensitive to fire damage. Drinking water supply may also be affected by wildfire (Uintah CWPP, 2018).
Fatalities from wildfire in Utah are relatively uncommon, with 22 recorded deaths since 1950. Four deaths have occurred in Uintah County due to wildfire, with one death from the Dinosaur National Monument Fire in 1950 and three deaths from the Neola North Fire in 2007 (Utah Hazard Mitigation Plan, 2019).
The potential losses to critical facilities in Uintah County due to wildfires are identified in the table below.
[bookmark: _heading=h.ojbexndqkkjl]Table 5-5. Uintah County Potential Impacts from Wildfire
	Facility
	Impacted
	Not Impacted
	Description

	Hospitals/Medical Clinics
	
	X
	

	Schools
	X
	
	Eagle View Elementary and Lapoint Elementary are located on the outskirts of their respective communities. Estimate of $10 million of damages.

	EOC
	
	X
	

	Police Stations
	
	X
	

	Fire Stations
	
	X
	

	County/City Facilities
	
	X
	

	Homes
	X
	
	Approximately $100 million of damages

	Crops
	X
	
	Uintah County has farms throughout the county that may be affected by wildland fire. Total loss may be millions of dollars.

	Businesses
	X
	
	Uintah County has oilfields, farming, pipelines, and other commercial interests that may be affected by wildland fire. Total loss may be millions of dollars.



[bookmark: _heading=h.fhl3sm1wfam3]Table 5-6. Wildfire: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.080% chance per year
	0.0
	$2,565
	$61,934
	$0
	$64,499
	92.6
	Relatively Moderate

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.077% chance per year
	0.0
	$993
	$38,804
	$0
	$39,798
	90.7
	Relatively Moderate

	Census Tract 968302: Unincorporated Uintah County

	0.150% chance per year
	0.0
	$3,043
	$57,511
	$0
	$60,554
	92.4
	Relatively Moderate

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.048% chance per year
	0.0
	$1,023
	$15,469
	$0
	$16,491
	86.7
	Relatively Moderate

	Census Tract 968401: City of Vernal

	0.008% chance per year
	0.0
	$39
	$1,739
	$0
	$1,778
	73.3
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.067% chance per year
	0.0
	$81
	$5,820
	$0
	$5,901
	81.8
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	0.007% chance per year
	0.0
	$8
	$177
	$0
	$185
	43.5
	Very Low

	Census Tract 968202: Unincorporated Uintah County

	0.063% chance per year
	0.0
	$854
	$9,970
	$0
	$10,824
	84.7
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



As documented in the previous regional plan, the following table identifies the roads and utilities within Uintah County at potential risk to wildfire.
[bookmark: _heading=h.ina98iep85c4]Table 5-7. Cost of Roads and Utilities at Risk to Wildfire
	Transportation

	Name
	Estimated Cost

	Local Neighborhood/City Roads
	$1,837,400,000

	State Route 35
	$28,237,950

	State Route 87
	$36,685,200

	State Route 121
	$5,792,400

	State Route 150
	$5,309,700

	State Route 191
	$9,171,300

	Utilities

	Name
	Estimated Cost

	Maeser
	$10,000,000

	Chevron Resources
	$10,000,000

	Power Lines
	$5,228,724

	KV-12.5 or less
	$217,260

	KV-69
	$323,476

	KV-138
	$193,120

	Natural Gas
	$4,876,078

	Note: Costs are in 2012 dollars.



· [bookmark: _heading=h.4oqkwumzmmyq]Vulnerable Populations
Potentially vulnerable populations may experience difficulty preparing for and responding to wildfire. The table below lists the vulnerable populations in Uintah County that may be at greater risk during a wildfire.
[bookmark: _heading=h.1z4m9bxzdma0]Table 5-8. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a wildfire. This region is also extremely rural, making quick communication difficult in the event of an evacuation.
[image: A map of the state of vernal
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[bookmark: _heading=h.wr0f83b0j02p]Figure 5-4. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.gfvty45v4m1f]Table 5-9. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado

Description automatically generated]

	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Wildfire places high demands on electrical power supplies that can lead to blackouts or brownouts. The following table lists types of critical facilities that could be negatively affected by power outages during extreme heat, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.68qandnvuk0u]Table 5-10. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.q9hqfra7085]Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of wildfire. As housing continues to encroach on WUI areas, more structures may become vulnerable to wildfire.
· [bookmark: _heading=h.p8u94u9vgy47]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.qepwzdr60dme]Effects of Climate Change on Severity of Impacts
According to University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme drought and heat, which can lead to more frequent and severe wildfires. UCAR explains that warmer temperatures cause more evaporation, turning water into vapor in the air and causing drought in some areas of the world. Places prone to drought are expected to become even drier over the following century, creating perfect dry conditions for wildfires (UCAR, 2023). Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, wildfires, and more intense urban heat island effects), compounding already existing stressors.
· [bookmark: _heading=h.d8uca3lryswg]Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.5th4tx454idx]Table 5-11. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to longer and more catastrophic wildfire seasons.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.68pfht7tv7bk]FEMA NRI SCORE
[bookmark: _heading=h.iddi8fjvnodm]Table 5-12. Wildfire: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	93.71
	Relatively Moderate
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	90.18
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	91.97
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	87.23
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	76.02
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	83.25
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	43.34
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	85.19
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.lawoqykuzx33]FLOOD
· [bookmark: _heading=h.85ah6shngjav]HAZARD DESCRIPTION
Flooding is defined by the National Weather Service (NWS) as “the inundation of normally dry areas as a result of increased water levels in an established water course.” River flooding, the condition where the river rises to overflow its natural banks, may occur due to a number of causes, including prolonged, general rainfall, locally intense thunderstorms, snowmelt, and ice jams. In addition to these natural events, there are a number of factors controlled by human activity that may cause or contribute to flooding. These include dam failure (discussed below) and activities that increase the rate and amount of runoff, such as paving, reducing ground cover, and clearing forested areas. Flooding is a periodic event along most rivers, with the frequency depending on local conditions and controls, such as dams and levees. The land along rivers that is identified as being susceptible to flooding is called the floodplain.
Flooding is a dynamic natural process. Along rivers and streams, a cycle of erosion and deposition is continuously rearranging and rejuvenating the aquatic and terrestrial systems. Although many plants, animals, and insects have evolved to accommodate and take advantage of these ever-changing environments, property and infrastructure damage often occurs when people develop floodplains and natural processes are altered or ignored.
Flooding can also threaten life, safety, and health and often results in substantial damage to infrastructure, homes, and other property. The extent of damage caused by a flood depends on the topography, soils, and vegetation in an area, and the depth and duration of flooding, velocity of flow, rate of rise, and the amount and type of development in the floodplain.
· [bookmark: _heading=h.5er1d8csb2cn]TYPES OF FLOODING
Flooding can occur in a number of ways, and many instances are not independent of each other and can occur simultaneously during a flood event. The types of flooding considered for this plan include:[image: A flooded street with houses in the background
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· Heavy rainfall
· Urban stormwater overflow
· Rapid snowmelt
· Rising groundwater (generally in conjunction with heavy prolonged rainfall and saturated conditions)
· Riverine ice jams
· Flash floods
· Alluvial fan flooding
· Flooding from dam failure
· [bookmark: _heading=h.6bfyc47hmuy4]RELATED HAZARDSFigure . Flash Flood in Vernal, UT (Deseret News, 2014)

· [bookmark: _heading=h.ov7cgpy4fwu6]River or Stream Flood
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	High

	
	
	

	
	
	

	Location
	Along the Green River, Duchesne River, White River, Willow Creek, Whiterocks River, Uinta River, and Ashley Creek, and their respective tributaries

	Seasonal Pattern or Conditions
	Heavy snowfall runoff in spring and early summer; monsoonal thunderstorms and heavy rainfall in late summer

	Duration
	Flooding can last hours to days or even months

	Analysis Used
	FIS, FIRM, GIS data, information from community residents, UGS, BasinNow, HUD Exchange, NOAA, NWS, NFIP, 2019 Utah Hazard Mitigation Plan, local newspaper articles, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



River flooding—the condition where the river rises to overflow its natural banks—may occur due to a number of causes, including prolonged, general rainfall, locally intense thunderstorms, snowmelt, and ice jams.
· Location[image: A flooded field with trees and blue sky
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Riverine flooding occurs in the low-lying areas of the county adjacent to streams and rivers, such as the Green River, Duchesne River, White River, Willow Creek, Whiterocks River, Uinta River, and Ashley Creek, and their tributaries. Erosion along rivers and streams can cause flooding during unusually wet years during spring snowmelt (UGS, 1987). Additionally, during high snowmelt years or high moisture conditions, the Green River can threaten bridges and lead to flooding. The photo to the right shows lowland flooding from high levels of the Green River during the spring of 2023.
Because of their locations near many streams and rivers, Vernal and Naples have a very high flood threat. The city of Vernal is the county seat and the largest community in the county and has a large floodplain zone around Ashley Creek.Figure . Lowland Flooding from the Green River Near Jensen in May 2023 (BasinNow, 2023)

Several roads in Uintah County are low water crossings that pass over creeks and are often inundated with water during high flow seasons. Peter Road, Chipeta Grove Road, Chipeta Creek Road, Hwy 88, and any roads that cross rivers or streams are all subject to repeat flooding in Uintah County. Emergency repairs are frequently necessary to maintain passage over the roads.
· Extent
The NFIP classifies floods through the use of recurrence intervals as seen in the chart below.
[image: A table with text on it
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[bookmark: _heading=h.t65ks69u2kq6]Figure 6-3. NFIP Flood Recurrence Intervals
The federal standard for floodplain management under the National Flood Insurance Plan (NFIP) is the “100-year floodplain.” This area is chosen using historical data such that in any given year there is a 1% chance of a “base flood” (also known as “100-year flood” or “regulatory flood”). A base flood is one that covers or exceeds the 100-year floodplain. A “500-year floodplain” is an area with at least a .2% chance of flood occurrence in any given year (HUD Exchange, 2024).
The following maps, including the FIRM, show Naples and Vernal’s flood zones with inundation areas along with additional inundation areas along Dry Fork.[image: A aerial view of a city

Description automatically generated]Figure . Cities of Naples and Vernal FIRM


[image: A map of a city
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[bookmark: _heading=h.egxwdt3y8ur2]Figure 6-5. Ashley Valley Flood Zone Map
· Historical Frequency & Probability of Future Occurrence
Changes in climate will likely increase the region’s flood risk as the planning area experiences more extreme precipitation events triggering flash flooding, monsoons during late summer to early fall, and runoff from rain falling on snow events, common with warming temperatures.
Streams and rivers (Green River, Duchesne River, White River, Willow Creek, Whiterocks River, Uinta River, and Ashley Creek, and their respective tributaries) create a very high flood threat and increases the probability of future events. A large portion of Vernal and Naples is in a floodplain and subject to flooding from Ashley Creek.
The Storm Events Database from the NOAA lists eight river flood events in Uintah County between 2000–2023. Only one of these events affected Naples and Ballard, and none of them occurred in Vernal. The rest occurred in unincorporated Uintah County.
[bookmark: _heading=h.6d1bnoga5e7x]Table 6-1. River Flood Events in Uintah County, UT (2000–2023)
	Location Within County
	Date
	Property Damage ($)
	Cause

	Eastern Uinta Basin (near Randlett and Ouray)
	05/20/2005
	N/A
	Rapid spring snowmelt

	Eastern Uinta Basin (along Ashley Creek and near Jensen), Eastern Uinta Mountains
	05/21/2005
	N/A
	Rapid spring snowmelt

	Eastern Uinta Basin (near Whiterocks)
	05/23/2005
	$50,000
	Rapid spring snowmelt

	Eastern Uinta Basin (near Randlett and Ouray)
	06/01/2005
	N/A
	Rapid spring snowmelt

	Jensen
	06/01/2011
	$50,000
	Rapid spring snowmelt

	Jensen
	07/01/2011
	$50,000
	Continued record snowpack melt

	Ballard
	09/22/2016
	$50,000
	Heavy rain

	Maeser
	08/01/2021
	$50,000
	Monsoon, thunderstorms, heavy rain

	Maeser
	07/31/2021
	N/A
	Thunderstorms

	Source: NOAA Storm Events Database, 2010–2023



One particularly damaging flood occurred in June 2011 when heavy runoff from record snowpack kept rivers and creeks across Uintah County running at elevated to above bank conditions throughout the month. Lowland flooding caused damage to irrigation equipment and disrupted oil and gas drilling along the river. Some roads were waterlogged and closed for weeks. Several homes were flooded. Livestock and agricultural buildings and equipment were most affected by the flooding. A drinking water line had to be repaired, as well. The Green River was especially high, and one kayaker lost his life when his kayak overturned and he could not be rescued (Storm Events Database, 2024).
River flooding is likely to occur again in the future. According to Neighborhoods at Risk, Uintah County is expected to experience 0.1 more days of heavy precipitation per year by 2049 (from 0.5 days to 0.7 days per year). By 2049, Uintah County is also expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation. Heavy precipitation can lead to riverine flooding as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation can contribute to sustained flooding.
· Impacts & Loss Estimates
The cities of Ballard, Naples, and Vernal and parts of unincorporated Uintah County may be impacted by river flooding, as presented in the table below. The city of Ballard is not as likely to be impacted by river flooding since it is not located near any large rivers, aside from two smaller creeks that run through the city’s boundaries. Naples and Vernal are equally vulnerable to river flooding due to their proximity to each other and to Ashley Creek and the Green River.
[bookmark: _heading=h.br8ctmp821pa]Table 6-2. Impacts of River Flood by Jurisdiction
	Jurisdiction
	Impacted by River Floods
	Fatalities Due to River Floods
	Potential Impacts of River Floods

	Uintah County
	Yes
	1
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Ballard
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Naples
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Vernal
	Yes
	0
	Injury, drowning, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses



Human death and injury sometimes occur as a result of river flooding but are not common. Uintah County has seen one death related to flooding of the Green River in June 2011 when a kayaker overturned on the river and could not be rescued. Human hazards during flooding include drowning, electrocution due to downed power lines, leaking gas lines, fires and explosions, hazardous chemicals, and displaced wildlife. Economic loss and disruption of social systems are often enormous. Floods may destroy or damage structures, furnishings, business assets including records, crops, livestock, roads, and highways. They often deprive large areas of electric service, potable water supplies, wastewater treatment, communications, and many other community services, including medical care, and may do so for long periods of time. 
At least $250,000 in property damage has occurred since 2000 due to river flooding, as reported by the Storm Events Database, although actual damage over this time period is likely much higher.
Uintah County participates in the National Flood Insurance Program (NFIP). As of 2019, the county had a total premium of $44,773, 54 policies, and $12,477,500 in total coverage (Utah Hazard Mitigation Plan, 2019). The county has had 13 claims since becoming a participating community in 1975. 
[bookmark: _heading=h.h2ov90qkdhjb]Table 6-3. Riverine Flooding: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.7 events per year
	0.0
	$42,996
	$980
	$297
	$44,273
	76.3
	Relatively Moderate

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.7 events per year
	0.0
	$52,669
	$1,356
	$202
	$54,228
	79.2
	Relatively Moderate

	Census Tract 968302: Unincorporated Uintah County

	0.7 events per year
	0.01
	$84,784
	$1,510
	$35
	$86,330
	84.8
	Relatively Moderate

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.7 events per year
	0.0
	$16,095
	$2,376
	$3
	$18,474
	63.4
	Relatively Low

	Census Tract 968401: City of Vernal

	0.7 events per year
	0.0
	$18,294
	$340
	$3
	$18,636
	63.6
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.7 events per year
	0.0
	$0
	$0
	$0
	$0
	25.3
	Very Low

	Census Tract 968404: City of Vernal and City of Naples

	0.7 events per year
	0.0
	$11,513
	$649
	$1
	$12,162
	57.4
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	0.7 events per year
	0.0
	$3,514
	$81
	$17
	$3,613
	42.9
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to river flooding. Structures without foundations are more likely to be swept away or damaged in a flood. Additionally, those who are unable to transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.uhk8ei3va4os]Table 6-4. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a flood.
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[bookmark: _heading=h.9a3hg52rbqk6]Figure 6-6. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.7e43kqmt60rc]Table 6-5. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



River floods may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from floods, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.1ixqsvpy5krz]Table 6-6. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of riverine flooding.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.5hnfwridnwu]Table 6-7. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
[bookmark: _heading=h.i9ftq3jh6tl]Table 6-8. Riverine Flooding: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	80.27
	Relatively Moderate
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	77.54
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	83.46
	Relatively Moderate
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	65.57
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	67.15
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	25.35
	Very Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	57.66
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	44.25
	Relatively Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.z51fdwfmj09z]Flash Flood
· Hazard Description
	Potential Probability
	
	Medium


	
	
	

	
	
	

	Potential Consequence
	
	Medium


	
	
	

	
	
	

	Location
	Along the Green River, Duchesne River, White River, Willow Creek, Whiterocks River, Uinta River, and Ashley Creek, and their respective tributaries; surrounding riparian areas

	Seasonal Pattern or Conditions
	Heavy snowfall runoff in spring and early summer; monsoonal thunderstorms and heavy rainfall in late summer

	Duration
	Flooding can last hours to days or even months

	Analysis Used
	FIS, FIRM, GIS data, information from community residents, UGS, HUD Exchange, NOAA, NWS, NFIP, 2019 Utah Hazard Mitigation Plan, local newspaper articles, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



Flash flood is defined by the NWS as “a rapid and extreme flow of high water into a normally dry area or a rapid water level rise in a stream or creek above a predetermined flood level, beginning within six hours of the causative event (e.g., intense rainfall, dam failure, ice jam). Ongoing flooding can intensify to flash flooding in cases where intense rainfall results in a rapid surge of rising flood waters.” Flash floods differ from floods (discussed above in River or Stream Flood) in the rapidity with which they develop. River floods generally develop over a period of several days, providing more warning time and time for preparation and evacuation. Flash floods occur with little or no warning. They may occur during thunderstorms due to rapid runoff from steep terrain, from areas where the soil is already saturated, or in urban areas where vegetation has been removed and pavement has replaced exposed soil. Flash floods may also arise as the result of dam failure (discussed below).
· Location
Flooding affects the majority of Utah due to heavy mountain precipitation and runoff. Consistent wildfires also exacerbate existing flood risks. Uintah County can experience changes in the geography of the landscape from sediment movement during flash floods (Utah Hazard Mitigation Plan, 2019). Swelling or shrinking rocks and soils due to summer thunderstorms can cause favorable conditions for flash flooding in Uintah County. Swelling or shrinking soils are found in the Mancos Shale, the Brushy Basin Member of the Morrison Formation, the Chinle Formation, and the Moenkopi Formation within the county (UGS, 1964). 
Repeat flash flooding has occurred at Hwy 191, Red Cloud Loop Road in Vernal, 7500 East in Randlett, and many roads in Dry Fork Canyon. Future flooding is likely to occur in these areas again. The residential areas—including the Flake subdivision—of west Maeser have been subject to flash flooding in the past, as well.
Because of their locations near many streams and rivers, Vernal and Naples have a very high flood threat. Vernal is the county seat and the largest community in the county. As a result, the Ashley Valley Storm Water Master Plan was created, and flood control issues were identified and put into place for Ashley Creek. Over half of the community is in a floodplain. Although the majority of the land within Ashley Vally is open space or agricultural land, the Valley is growing rapidly and becoming increasingly urbanized. This affects storm water runoff patterns in the area, which necessitates the creation of the Storm Water Master Plan (Storm Water Master Plan, 2008).
· Extent
Flash floods occur suddenly within six hours of intense rainfall from a thunderstorm or several thunderstorms. Flash floods are common amongst Uintah County’s creek beds, making these areas especially hazardous during rainfall.
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[bookmark: _heading=h.afvun97pavq]Figure 6-7. Understanding Flooding (NWS, 2015)
· Historical Frequency & Probability of Future Occurrence
The Storm Events Database from the NOAA lists six flash flood events and one debris flow event in Uintah County between 2000–2023. Two of these flash flood events occurred in Vernal and the rest in unincorporated Uintah County. Maeser is especially prone to flash floods. The following table lists all flash flood and debris flow events since 2000.
[bookmark: _heading=h.h7le56vxx0sz]Table 6-9. Flood Events in Uintah County, UT (2000–2023)
	Location Within County
	Date
	Event Type
	Property Damage ($)
	Description

	Vernal
	07/27/2002
	Flash Flood
	N/A
	Flash flood across Hwy 191

	Eastern Uinta Mountains
	08/09/2005
	Debris Flow
	$500
	Heavy rain caused several mudslides and wiped out 200 feet of fence

	Vernal, Naples, Maeser
	08/07/2008
	Flash Flood
	$100,000
	Heavy rain on south side of Uintas caused flash flooding across wide parts of Uintah County

	Randlett
	08/06/2009
	Flash Flood
	$12,000
	Heavy rain resulted in several driveways and agricultural fields flooding

	Dry Fork
	09/17/2013
	Flash Flood
	N/A
	Large hail and heavy rain caused flooding along Hwy 191

	Maeser
	08/19/2014
	Flash Flood
	$20,000
	Heavy rain resulted in street flooding

	Maeser
	08/20/2014
	Flash Flood
	$20,000
	Rapid rainfall runoff caused flooding in Maeser

	Source: NOAA Storm Events Database, 2000–2023



Flash flooding is likely to occur again in the future. According to Neighborhoods at Risk, Uintah County is expected to experience 0.1 more days of heavy precipitation per year by 2049 (from 0.5 days to 0.7 days per year). By 2049, Uintah County is also expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation. Heavy precipitation can lead to flash flooding as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation can contribute to sustained flooding.
· Impacts & Loss Estimates
Any area in Uintah County along the Green River, Duchesne River, White River, Willow Creek, Whiterocks River, Uinta River, and Ashley Creek, and their respective tributaries or along any gullies and washes are at risk to flash flooding, including the jurisdictions of Ballard, Naples, and Vernal.
[bookmark: _heading=h.xtcdasgn358b]Table 6-10. Impacts of Flash Flood by Jurisdiction
	Jurisdiction
	Impacted by Flash Floods
	Experienced Significant Flash Flood with $1,000+ in Damage Since 2010
	Fatalities Due to Flash Floods
	Potential Impacts of Flash Floods

	Uintah County
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Ballard
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Naples
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses

	City of Vernal
	Yes
	Yes
	0
	Injury, drowning, blunt force trauma, death, structure fire, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, disruption to medical care, risk to emergency services, economic losses



Because flash floods develop so rapidly, people on foot or in automobiles may be stranded or may be swept away and injured or drowned. They are characterized by high velocity water flow and large amounts of debris, both of which cause damage to or destroy structures and other objects in their path. 
At least $152,500 in property damage has occurred since 2000 due to flash flooding, as reported by the Storm Events Database, although actual damage over this time period is likely much higher.
Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to flash flooding. Structures without foundations are more likely to be swept away or damaged in a flood. Additionally, those who are unable to transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.a428t6csxi50]Table 6-11. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2023). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a flood.
[image: A map of the state of vernal
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[bookmark: _heading=h.xkzwxspwbidu]Figure 6-8. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.poosv8csnr3e]Table 6-12. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Flash floods may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from floods, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.ipc65aov5229]Table 6-13. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of flash flooding.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ituh9rfis3oh]Table 6-14. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate flash flood as part of its National Risk Index.
· [bookmark: _heading=h.h1dfsnr3ojmz]Dam Failure
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Medium


	
	
	

	
	
	

	Location
	Dam locations are mainly located within three different regions with clusters of dams, including in and near Ballard, Naples, and Vernal.

	Seasonal Pattern or Conditions
	Rainy Day Failure happens primarily during heavy precipitation events and can have some warning time. Sunny Day Failure happens with no warning at all and can happen at any time.

	Duration
	Hours, days. Depends on spillway type and area, maximum cfs discharge, overflow or breach type, dam type. Refer to Dam Inventory for more information.

	Analysis Used
	FIS, Utah Division of Water Rights and Dam Safety, local input, 2019 Utah Hazard Mitigation Plan, National Inventory of Dams, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



Dam failure is the unintended release of impounded waters. Dams can fail for one or a combination of the following reasons: 
· Overtopping caused by floods that exceed the capacity of the dam
· Deliberate acts of sabotage
· Structural failure of materials used in dam construction
· Poor design and/or construction methods
· Movement and/or failure of the foundation supporting the dam
· Settlement and cracking of concrete or embankment dams  
· Piping and internal erosion of soil in embankment dams. 
· Inadequate maintenance and upkeep
Failures may be categorized into two types: component failure of a structure that does not result in a significant reservoir release, and uncontrolled breach failure that leads to a significant release. With an uncontrolled breach failure of a manmade dam there is a sudden release of the impounded water, sometimes with little warning. The ensuing flood wave and flooding have enormous destructive power.  The Dam Safety Program of the Utah Division of Water Rights is responsible for dam safety in Utah.
· Location
Uintah County has a total of 360 dams throughout the county, with 14 high hazard and 12 moderate hazard dams that have the potential to cause significant loss to property and/or life in the event of a dam failure (Dam Safety, 2024). As listed in the table below, there are several communities in Uintah County that would potentially be affected by a dam breach if one occurred.
[bookmark: _heading=h.9yeg414xof27]Table 6-15. Vulnerable Downstream Communities in Uintah County, UT
	Dam Name
	DWRi Hazard Rating
	First Downstream Community
	Distance in Miles

	Red Fleet
	High
	Jensen
	17

	Steinaker
	High
	Vernal
	3

	Bottle Hollow
	High
	Fort Duchesne
	1

	Brough
	High
	None—drains to Green River
	N/A

	Bullock Draw
	High
	Gusher
	5

	Cottonwood
	High
	Gusher
	5

	East Park
	High
	None—drains to Green River
	N/A

	Flaming Gorge
	High
	Jensen
	55

	Lapoint
	High
	Lapoint
	2

	M&S Dam
	High
	None—drains onto uninhabited land, including agricultural
	N/A

	Montes Creek
	High
	Randlett
	17

	Oaks Park
	High
	None—drains to Green River
	N/A

	Paradise Park
	High
	Whiterocks
	14

	Red Wash
	High
	Lapoint
	2

	Whiterocks Lake
	High
	Whiterocks
	31

	Angus Ranch Ltd
	Moderate
	N/A
	N/A

	Ashley Twin Lakes
	Moderate
	Vernal
	20

	Blanchett Park
	Moderate
	Vernal
	0

	Calder (Zelph)
	Moderate
	None—drains to Green River
	N/A

	Raymond & Patricia Cook
	Moderate
	N/A
	N/A

	Crouse
	Moderate
	None—drains to Green River
	N/A

	Goose Lake (Upper)
	Moderate
	Vernal
	20

	Grover Dam
	Moderate
	N/A
	N/A

	Julius Park
	Moderate
	None—drains to Green River
	N/A

	Long Park (Uintah)
	Moderate
	Vernal
	23

	Simplot Phosphates Tailings Dam
	Moderate
	None—drains to Green River
	N/A

	Warner (Matt)
	Moderate
	None—drains to Green River
	N/A

	Source: Dam Safety, 2024



The majority of dams in the county can be found within three clusters of dozens of dams. One cluster is in the region around Ballard, one is in the Ashley Valley region where Vernal and Naples are located, and one is in the upper northeast region of the county. All other dams are scattered throughout the county in various locations. 
Uintah County could also be affected by failure of the Flaming Gorge high hazard dam in Daggett County, even though it is not located within Uintah County’s boundaries.
· Extent
Dams in Utah are classified according to hazard, size, and use. There are three hazard ratings used by the Dam Safety Program in Utah: high, moderate, and low. The hazard rating reflects proximity to people and property. High hazard dams are located where there are significant consequences downstream if the dam fails, such as loss of human life and significant property damage. Moderate hazard is typically defined as a dam whose failure will cause significant property destruction. Low hazard dams will cause minimal property destruction (Utah Hazard Mitigation Plan, 2019). As growth continues, homes are being built closer to dams, creating “hazard creep,” which creates additional urgency to ensure dams meet safety standards and don’t put lives and property at unnecessary risk (Dam Safety, 2024). The National Dam Safety Program breaks out these three hazard ratings even further using the following scale (FEMA, 2015).
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[bookmark: _heading=h.qqpzjnfdr7bf]Figure 6-9. Joint Federal Risk Categories for Dam Failure
Of the 360 total dams in Uintah County, the Utah Division of Water Rights (DWRi) Dam Safety database identifies 14 high hazard dams in Uintah County (excluding inactive, planned, or under construction dams), as seen in the table below. A high hazard rating means there is a possibility of life being lost due to dam failure. 12 dams are listed as having a moderate hazard rating, meaning there would be significant downstream property loss if the dam were to fail. 295 dams have a low hazard rating, which means if a dam failure were to occur, there would be insignificant property loss; however, these dams should still be monitored. The remaining 39 dams do not have a hazard rating but are still listed in the database. The classification of a high hazard dam does not mean that the dam has a high probability of failure. Dam safety hazard classifications simply delineate the downstream consequences if a dam were to fail. Potential dam failure in Uintah County is rated as “possible.” If a dam were breached in the county, the cities identified in the table in the Location section above would be affected.
The National Inventory of Dams (NID) ranks dams as high, significant, or low. The NID lists 24 dams in Uintah County that have a rating of high or significant.
In addition to listing all dams from DWRi Dam Safety in Uintah County with a rating of high or moderate, the following table notes all 24 dams from the National Inventory of Dams (NID) that have a rating of high or significant.
[bookmark: _heading=h.pedce05ur4g6]Table 6-16. Dams in Uintah County, UT
	
	Dam Name
	DWRi Hazard Rating
	NID Hazard Rating

	1
	Red Fleet
	High
	High

	2
	Steinaker 
	High
	High

	3
	Bottle Hollow
	High
	

	4
	Brough
	High
	High

	5
	Bullock Draw
	High
	High

	6
	Cottonwood
	High
	High

	7
	East Park
	High
	High

	8
	Lapoint
	High
	High

	9
	M&S Dam
	High
	High

	10
	Montes Creek
	High
	High

	11
	Oaks Park
	High
	High

	12
	Paradise Park
	High
	High

	13
	Red Wash
	High
	High

	14
	Whiterocks Lake
	High
	High

	15
	Angus Ranch Ltd
	Moderate
	Significant

	16
	Ashley Twin Lakes
	Moderate
	Significant

	17
	Blanchett Park
	Moderate
	

	18
	Calder (Zelph)
	Moderate
	Significant

	19
	Raymond & Patricia Cook
	Moderate
	Significant

	20
	Crouse
	Moderate
	Significant

	21
	Goose Lake (Upper)
	Moderate
	Significant

	22
	Grover Dam
	Moderate
	Significant

	23
	Julius Park
	Moderate
	Significant

	24
	Long Park (Uintah)
	Moderate
	Significant

	25
	Simplot Phosphates Tailings Dam
	Moderate
	Significant

	26
	Warner (Matt)
	Moderate
	Significant

	Source: Dam Safety, 2024; NID, 2024



Flaming Gorge is a high hazard dam located in Daggett County; however, the risk is region wide, and the first downstream community is Jensen, which is a census-designated place in Uintah County with 372 people and is 55 miles away. The dam was completed in 1964 and is owned by the Department of the Interior Bureau of Reclamation. The reservoir storage at spillway crest is 3,789,000 acre-feet, and the reservoir storage at dam crest is 4,003,000 acre-feet. The spillway type is a gated spillway, and the maximum dam breach flow is 999,000 cfs with a 0-square mile drainage basin area. 
· Historical Frequency & Probability of Future Occurrence
Presently, there is no historical record of dam failure in Uintah County. However, dam failure could occur at any time without warning, so it’s imperative to continue monitoring each dam in the county, especially those with high or moderate hazard ratings. The cities of Naples and Vernal are most at risk of a dam failure. The town of Ballard has minimal risk.
The risk of dam failure is not likely to increase so long as dams are maintained as they are required by law. However, according to Neighborhoods at Risk, Uintah County is expected to experience 0.1 more days of heavy precipitation per year by 2049 (from 0.5 days to 0.7 days per year). By 2049, Uintah County is also expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation. Heavy precipitation can lead to flooding as the ground fails to absorb the high volume of precipitation that falls in a short period, which has the potential to suddenly overwhelm a dam, especially if the dam is not carefully monitored and maintained. 
· Impacts & Loss Estimates
The cities of Ballard, Naples, and Vernal and parts of unincorporated Uintah County may be impacted by dam failure, as presented in the table below. 
[bookmark: _heading=h.nk1qwu1urpy3]Table 6-17. Impacts of Dam Failure by Jurisdiction
	Jurisdiction
	May Be Impacted by Dam Failure
	Potential Impacts of Dam Failure

	Uintah County
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	City of Ballard
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	City of Naples
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses

	City of Vernal
	Yes
	Injury, drowning, blunt force trauma, death, downed power lines, displaced wildlife, hazardous chemicals release, leaking gas lines, property damage, flooding in residences and businesses, road closures, loss of crops/vegetation/livestock, loss of utilities, shortage of water storage, disruption to medical care, risk to emergency services, economic losses



High and moderate hazard dams have the potential to cause possible loss of human life (high hazard) or significant property damage (moderate hazard) if they were to fail and are therefore of most concern to the county. However, due to strict regulations, frequent monitoring, and periodic inspection of these high and moderate hazard dams, the likelihood of a dam failure is low.
The severity of a dam failure depends on the area surrounding the dam or levee, the volume and velocity of water that breaches the structure, and the structures and population in the area. A dam failure will result in flooding of normally protected areas, primarily low-lying areas downstream of the dam, resulting in impacts similar to those seen that are within the normal floodplain. Impacts include damaged or destroyed essential utilities, homes, major roads, crops, and businesses. See the table below for specific potential losses associated with the dam failure hazard.
[bookmark: _heading=h.9fmy6xklxhqv]Table 6-18. Critical Facilities Potentially Impacted by Dam Failure
	Dam
	Potentially Impacted if Dam Failed

	
	Hospitals/ Medical Clinics
	Schools
	EOC
	Police Station
	Fire Station
	County/City Facilities
	Essential Utilities
	Major Roads/Bridges
	Homes
	Crops
	Businesses

	Red Fleet
	
	
	
	
	
	
	X
	X
	X
	X
	X

	Steinaker 
	
	
	
	
	
	
	X
	X
	X
	X
	X

	Flaming Gorge
	
	
	
	
	
	
	X
	X
	X
	X
	X

	Bottle Hollow
	
	
	
	
	
	
	X
	
	X
	
	

	Brough
	
	
	
	
	
	
	X
	
	X
	
	

	Bullock Draw
	
	
	
	
	
	
	X
	
	
	
	

	Cottonwood
	
	
	
	
	
	
	X
	
	X
	
	

	East Park
	
	
	
	
	
	
	X
	
	
	X
	

	Lapoint
	
	
	
	
	
	
	X
	
	
	X
	

	M&S Dam
	
	
	
	
	
	
	X
	
	
	X
	

	Montes Creek
	
	
	
	
	
	
	X
	
	
	X
	

	Oaks Park
	
	
	
	
	
	
	X
	
	
	X
	

	Paradise Park
	
	
	
	
	
	
	X
	
	
	X
	

	Red Wash
	
	
	
	
	
	
	X
	
	
	X
	

	Whiterocks Lake
	
	
	
	
	
	
	X
	
	
	X
	

	Angus Ranch Ltd
	
	
	
	
	
	
	
	
	
	
	

	Ashley Twin Lakes
	
	
	
	
	
	
	X
	
	
	X
	

	Blanchett Park
	
	
	
	
	
	
	
	
	
	
	

	Calder (Zelph)
	
	
	
	
	
	
	X
	
	
	X
	

	Raymond & Patricia Cook
	
	
	
	
	
	
	
	
	
	
	

	Crouse
	
	
	
	
	
	
	X
	
	
	X
	

	Goose Lake (Upper)
	
	
	
	
	
	
	X
	
	
	X
	

	Grover Dam
	
	
	
	
	
	
	
	
	
	
	

	Julius Park
	
	
	
	
	
	
	X
	
	
	X
	

	Long Park (Uintah)
	
	
	
	
	
	
	X
	
	
	X
	

	Simplot Phosphates Tailings Dam
	
	
	
	
	
	
	X
	X
	X
	
	X

	Warner (Matt)
	
	
	
	
	
	
	X
	
	X
	
	



The 2019 Utah State Hazard Mitigation Plan compiled the total potential dam inundation area for each county in Utah. For Uintah County, 233.28 square miles (out of 4,502.71 total square miles in the county) could potentially be affected by one or more dam failures. This is a percentage of 5.18%. The cities of Naples and Vernal have the most potential for significant loss of life and/or property. For the 100-year floodplain with no base flood elevation, Uintah County has 138,133 acres of mapped flood zone (Uintah County Resource Management Plan, 2017).
Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People with inadequate living conditions, especially those who are homeless or live in mobile homes, may be more vulnerable to dam failure. Structures without foundations are more likely to be swept away or damaged in the event of a dam failure and the subsequent flash flood. Additionally, those who are unable to quickly transport themselves to a safe location may be at risk.   
[bookmark: _heading=h.dceqh12m3l6g]Table 6-19. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately respond to a dam failure.
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[bookmark: _heading=h.74t8b6o7gxr9]Figure 6-10. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.ru1b83m2ir9k]Table 6-20. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Dam failure and subsequent flooding may cause significant damage to critical facilities in the county. The following table lists types of critical facilities that could be negatively affected by damage from dam failure, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.tko7g38f6jkn]Table 6-21. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	 Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is low impact based on current development trends, meaning future development will minimally increase the impacts of dam failure.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. Increasing annual precipitation contributes to sustained flooding and places more pressure on existing dams (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.qmp3ksluire5]Table 6-22. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increasing annual precipitation can contribute to sustained flooding and threaten reservoir/lake capacities, which may place additional pressure on existing dams.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate dam failure as part of its National Risk Index.


· [bookmark: _heading=h.46khwfnvuj2]DROUGHT
· [bookmark: _heading=h.w78988ruchtr]HAZARD DESCRIPTION
	Potential Probability
	
	High

	
	
	

	
	
	

	Potential Consequence
	
	Medium


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Generally summer and early fall

	Duration
	Drought events may last one month to several months to years

	Analysis Used
	National Drought Mitigation Center, NCEI, 2019 Utah Hazard Mitigation Plan, RGJ, NOAA, NWS, Utah Division of Water Resources, EWG, Neighborhoods at Risk, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, UCAR



Drought is an expected phase in the climactic cycle of almost any geographical region. Objective, quantitative definitions for drought exist but most authorities agree that, because of the many factors contributing to it and because its onset and relief are slow and indistinct, none is entirely satisfactory. According to the National Drought Mitigation Center, drought “originates from a deficiency of precipitation over an extended period of time, usually a season or more. This deficiency results in a water shortage for some activity, group, or environmental sector” (NDMC, 2023a). What is clear is that a condition perceived as “drought” in a given location is the result of a significant decrease in water supply relative to what is “normal” in that area.    
It should be noted that water supply is not only controlled by precipitation (amount, frequency, and intensity) but also by other factors, including evaporation (which is increased by higher-than-normal heat and winds), transpiration, temperature, soil moisture, and human use.
Utah specifically is a dry landscape and is among one of the driest states in the country, receiving on average approximately 13 inches of precipitation per year (Utah Hazard Mitigation Plan, 2019). 
· [bookmark: _heading=h.sxwr02b3171e]LOCATION
Uintah County is subject to drought events due to its partial location in the semi-arid region of Utah. The county is represented by portions of three of the seven different climate divisions in Utah, which are referred to as the Uinta Basin, Southeast, and Northern Mountains divisions (see following figure). The Uinta Basin and Southeast regions often experience drought, but the portion of the Northern Mountains division that is located in Uintah County primarily consists of the Uinta Mountains, which have no real dry season with warm-to-hot summers and cold, snowy winters (Climate of Utah, 2009). Drought events affect the county, incorporated cities, and unincorporated communities.
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[bookmark: _heading=h.umdljivv69o2]Figure 7-1. Utah Climate Divisions
· [bookmark: _heading=h.2von55m1l0k7]EXTENT
The following figure displays the precipitation conditions for the United States using the Palmer Drought Severity Index, which is taken from the National Weather Service (NWS). The Palmer Drought Severity Index (PDSI) is a means of quantifying drought in terms of prolonged and abnormal moisture deficiency or excess. This index indicates general conditions and not local variations caused by isolated rain. The PDSI is an important climatological tool for evaluating the scope, severity, and frequency of prolonged periods of abnormally dry or wet weather. It can be used to help delineate disaster areas and indicate the availability of irrigation water supplies, reservoir levels, range conditions, amount of stock water, and potential intensity of forest fires (NWS, 2024).
The PDSI expresses this comparison of moisture deficiency and moisture excess on a numerical scale that usually ranges from positive five to negative five. Positive values reflect excess moisture supplies, while negative values indicate moisture demands in excess of supplies.
[image: A map of the united states
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[bookmark: _heading=h.p2l12mkrd3c3]Figure 7-2. U.S. Drought Severity Index
The National Drought Mitigation Center also rates drought throughout the nation by intensity using a D0 (Abnormally Dry) to D4 (Exceptional Drought) scale, as seen in the map of Utah below. The majority of Uintah County is currently experiencing moderate drought or is abnormally dry (NDMC, 2024).
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[bookmark: _heading=h.ly5flwj0zw5]Figure 7-3. U.S. Drought Monitor Utah
The Standardized Precipitation Index (SPI) is a probability index that considers only precipitation. The SPI is based on the standardized probability of recording a given amount of precipitation in a specific area. The index is negative for drought and positive for wet conditions. The index becomes more positive or negative as conditions become more severe. The 1-month SPI for North America in March of 2024 can be seen below (NCEI, 2024).
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[bookmark: _heading=h.61ygr7bt72ji]Figure 7-4. 1-Month Standardized Precipitation Index
· [bookmark: _heading=h.7j8t09phddxe]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Droughts are common occurrences in Uintah County. There have been several multi-year droughts in Utah since 1898, which are listed below (Utah Hazard Mitigation Plan, 2019). Utah has been in a prolonged drought since 1987 until recently in 2023.
· 1898–1905
· 1933–1943
· 1950–1966
· 1971–1977
· 1987–2023
Uintah County has historically experienced prolonged drought events followed by nearly equally prolonged periods of no drought until about 2017 when droughts began occurring closer together (RGJ, 2023). The southeastern region of the county is currently in a state of moderate drought, while the central region has no drought but is abnormally dry (Drought, 2024). The list below notes the periods of drought in Uintah County since 2000 (RGJ, 2024).
· July 2000–October 2000
· February 2002–January 2006
· June 2006–September 2006
· December 2006–February 2008
· January 2012–December 2013
· April 2014–September 2014
· February 2015–May 2015
· July 2017–February 2019
· October 2019–March 2023
· October 2023–April 2024
An extended drought is likely to occur again in the future. According to Neighborhoods at Risk, Uintah County is expected to experience 13 more days that reach above 95°F by 2049 (2024). As annual temperatures continue to increase and dry conditions remain consistent, more frequent and lengthy droughts are likely to occur. In fact, Uintah County is expected to experience an increase in average annual temperature of 3°F by 2049. Temperatures in Utah have already risen more than 2.5°F since the early 20th century (NOAA, 2022).
· [bookmark: _heading=h.norsfo3lwo84]IMPACTS & LOSS ESTIMATES
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by drought, as presented in the table below.
[bookmark: _heading=h.rkuhble5x7yp]Table 7-1. Impacts of Drought by Jurisdiction
	Jurisdiction
	Impacted by Drought
	Experienced Exceptional Drought Since 2010
	Potential Impacts of Drought

	Uintah County
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	City of Ballard
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	City of Naples
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages

	City of Vernal
	Yes
	Yes
	Water shortages, reduced crop/rangeland/forest productivity, wildfire, livestock/wildlife losses, economic losses (reduced agriculture income, increased food prices, unemployment, increased energy costs, etc.), plant disease, infestation, decreased tourism, food shortages



Drought is agriculture’s most expensive, frequent, and widespread form of natural disaster. Drought produces a complex web of impacts that spans many sectors of the economy and reaches well beyond the area experiencing physical drought. This complexity exists because water is integral to our ability to produce goods and provide services.
Impacts are commonly referred to as direct or indirect. Reduced crop, rangeland, and forest productivity; increased fire hazard; reduced water levels; increased livestock and wildlife mortality rates; and damage to wildlife and fish habitat are a few examples of direct impacts. The consequences of these impacts illustrate indirect impacts. For example, a reduction in crop, rangeland, and forest productivity may result in reduced income for farmers and agribusiness, increased prices for food and timber, unemployment, reduced tax revenues because of reduced expenditures, increased crime, foreclosures on bank loans to farmers and businesses, migration, and disaster relief programs. The impacts of drought can be categorized as economic, environmental, or social.
Many economic impacts occur in agricultural and related sectors because of the reliance of these sectors on surface and subsurface water supplies. In addition to obvious losses in yields in crop and livestock production, drought is associated with increases in insect infestations, plant disease, and wind erosion. In fact, the EWG reported $135,799 in total indemnities in the county for crops lost to heat (1995–2022). Droughts also bring increased problems with insects and diseases to forests and reduce growth. The incidence of forest and range fires increases substantially during extended droughts, which in turn places both human and wildlife populations at higher levels of risk.
Income loss is another indicator used in assessing the impacts of drought because so many sectors are affected. Reduced income for farmers has a ripple effect. Retailers and others who provide goods and services to farmers face reduced business. This leads to unemployment, increased credit risk for financial institutions, capital shortfalls, and loss of tax revenue for local, state, and federal government. Less discretionary income affects the recreation and tourism industries. Prices for food, energy, and other products increase as supplies are reduced. In some cases, local shortages of certain goods result in the need to import these goods from outside the stricken region.
[bookmark: _heading=h.oacy0aiyzhb5]Table 7-2. Drought: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	85.3 events per year
	N/A
	N/A
	N/A
	$9,775
	$9,775
	92.2
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	84 events per year
	N/A
	N/A
	N/A
	$5,585
	$5,585
	90.3
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	78.3 events per year
	N/A
	N/A
	N/A
	$395
	$395
	81.2
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	78.6 events per year
	N/A
	N/A
	N/A
	$622
	$622
	82.7
	Relatively Low

	Census Tract 968401: City of Vernal

	78.6 events per year
	N/A
	N/A
	N/A
	$12
	$12
	72.0
	Very Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	78.9 events per year
	N/A
	N/A
	N/A
	$130
	$130
	77.4
	Very Low

	Census Tract 968404: City of Vernal and City of Naples

	78.9 events per year
	N/A
	N/A
	N/A
	$165
	$165
	78.2
	Very Low

	Census Tract 968202: Unincorporated Uintah County

	80.5 events per year
	N/A
	N/A
	N/A
	$555
	$555
	82.3
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.ozyxl9cma48u]Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People particularly susceptible to drought are farmers who rely on crop revenue, people living in poverty, and those with chronic illnesses, such as asthma. 
[bookmark: _heading=h.pdfq719d9adt]Table 7-3. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income. Some may rely heavily on the land to sustain them, which can become difficult during times of drought and limited access to water.  
[image: A map of the state of vernal

Description automatically generated]
[bookmark: _heading=h.n9bq8exoovzm]Figure 7-5. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.y6op29cyifvl]Table 7-4. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Drought places high demands on the water supply and sometimes even electrical power supplies that can lead to blackouts or brownouts when accompanied by high heat. The following table lists types of critical facilities that could be negatively affected by power outages or limited water supply, including places like hospitals and dialysis centers that rely on power to operate life-saving equipment.
[bookmark: _heading=h.evub49yy2p12]Table 7-5. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.k1usup2o0sn8]Changes in Development
There is no impact based on current development trends on either current or future development.
· [bookmark: _heading=h.de3xho3fbx2t]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.y4pnmghk3cco]Effects of Climate Change on Severity of Impacts
According to University Corporation for Atmospheric Research (UCAR), climate change is causing more extreme weather events, including more extreme drought. UCAR explains that warmer temperatures cause more evaporation, turning water into vapor in the air and causing drought in some areas of the world. Places prone to drought are expected to become even drier over the following century (UCAR, 2024).
Higher temperatures, increasing variation in precipitation patterns, and changes in lake levels are likely to increase the vulnerability of cities to extreme events (including flooding, drought, heat waves, and more intense urban heat island effects), compounding already existing stressors.
· [bookmark: _heading=h.97h6wuoi5r0d]Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.ck37l9idw8ix]Table 7-6. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures can contribute to more frequent extreme heat events.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.deueaomagdx0]FEMA NRI SCORE
[bookmark: _heading=h.vnerpj5v7res]Table 7-7. Drought: Overall National Risk Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	93.06
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	89.85
	Relatively Low
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	80.62
	Very Low
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	82.96
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	72.15
	Very Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	78.28
	Very Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	78.0
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	82.51
	Relatively Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d




· [bookmark: _heading=h.ae5v2tecxfly]EARTHQUAKE
· [bookmark: _heading=h.c5cxacb6iwvr]HAZARD DESCRIPTION
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal; refer to earthquake quaternary faults map

	Seasonal Pattern or Conditions
	Can occur at any time

	Duration
	Event duration is short, but the recovery may be long term

	Analysis Used
	USGS, UGS, GIS data, SMS Tsunami Warning, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS



The U.S. Geological Survey (USGS) defines earthquake as “ground shaking caused by the sudden release of accumulated strain by an abrupt shift of rock along a fracture in the Earth or by volcanic or magmatic activity, or other sudden stress changes in the Earth.” The hazards associated with earthquake are essentially secondary to ground shaking (also called seismic waves), which may cause buildings to collapse; displacement or cracking of the earth’s surface; flooding as a result of damage to dams or levees; and fires from ruptured gas lines, downed power lines, and other sources. Earthquakes cause both vertical and horizontal ground shaking, which varies both in amplitude (the amount of displacement of the seismic waves) and frequency (the number of seismic waves per unit time), usually lasting less than thirty seconds.
· [bookmark: _heading=h.k8ijzxl9r62q]LOCATION
This hazard may affect every community in Uintah County, including the jurisdictions of Ballard, Naples, and Vernal. However, the only quaternary faults in Uintah County are part of the Diamond Gulch Fault system located in the northeastern tip of the county. These fault splays cross remote ranchland and do not appear to present any fault rupture risk to structures or the population. A map of these quaternary faults can be seen below (USGS, 2024).
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[bookmark: _heading=h.iv7mqm2gcf17]Figure 8-1. Uintah County Quaternary Faults
· [bookmark: _heading=h.v8qzq3hy3tun]EXTENT
Earthquakes are measured both in terms of their inherent “magnitude” and in terms of their local “intensity.”
The magnitude of an earthquake is essentially a relative estimate of the total amount of seismic energy released and may be expressed using the familiar “Richter scale” or using the “moment magnitude scale” now favored by most technical authorities. On either scale, significant damage can be expected from earthquakes with a magnitude of about 5.0 or higher. What determines the amount of damage that might occur in any given location, however, is not the magnitude of the earthquake but the intensity at that particular place. Earthquake intensity decreases with distance from the earthquake’s “epicenter” (its focal point) but also depends on local geological features, such as depth of sediment and bedrock layers. 
Intensity is most commonly expressed using the “Modified Mercalli Intensity Scale” (MMI). Mercalli intensity is assigned based on eyewitness accounts. More quantitatively, intensity may be measured in terms of “peak ground acceleration” (PGA) expressed relative to the acceleration of gravity (g) and determined by seismographic instruments.
While Mercalli and PGA intensities are arrived at differently, they correlate reasonably well. While the locations most susceptible to earthquakes are known, there is little ability to predict an earthquake in the short term.
The following table correlates the MMI intensity with the Richter scale and effects of ground shaking:
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[bookmark: _heading=h.qj4nt2wol9hb]Figure 8-2. Modified Mercalli Scale vs. Richter Scale (SMS Tsunami Warning, 2024)
· [bookmark: _heading=h.72verb5wc6rc]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Uintah County is in the lowest earthquake risk zone in Utah, zone 1, according to the Utah State Building Code seismic zone map (UGS, 1987). Uintah County experiences relatively few earthquakes, with most earthquakes in Uintah County occurring at a magnitude of 4.0 or lower. Due to the low magnitude of these earthquakes, there is very little recordable damage, and they are rarely noticeable by residents within this rural and sparsely populated region. 
The USGS keeps a record of earthquakes throughout the world in their Earthquake Catalog. The following table lists all earthquakes felt in Uintah County since 1980 with a magnitude of 3.0 or higher. The USGS also records all mining explosions and quarry blasts in their database, which usually register as a 3.5 magnitude or lower and account for over half of the “felt earthquakes” in the county (USGS, 2024). These blasts are not included in the table below.
[bookmark: _heading=h.nalx35pcs8qh]Table 8-1. Felt Earthquakes with Magnitude 3.5+ in Uintah County, UT
	Date
	Location
	Magnitude
	MMI Rating (as felt in Uintah County)

	10/07/1985
	5 km S of Maeser, UT
	3.1
	N/A

	08/14/1988
	13 km ESE of Castle Dale, UT
	5.2
	II–III

	04/07/1990
	28 km WNW of Bonanza, UT
	4.0
	N/A

	03/02/1991
	27 km SW of Jensen, UT
	3.7
	N/A

	11/08/1991
	17 km WNW of Bonanza, UT
	3.7
	N/A

	09/30/1992
	25 km NNE of Vernal, UT
	3.0
	N/A

	03/20/1995
	10 km NNW of Rangely, CO
	4.5
	IV

	05/20/1995
	Dinosaur, CO
	4.1
	N/A

	06/20/2000
	27 km SSE of Dutch John, UT
	3.0
	N/A

	11/11/2000
	14 km SE of Jensen, UT
	3.6
	N/A

	04/15/2010
	9 km NE of Randolph, UT
	4.9
	II–III

	05/25/2016
	15 km NNE of Tabiona, UT
	4.0
	II

	04/22/2017
	Rangely, CO 
	3.8
	II

	08/24/2018
	43 km NW of Parachute, CO
	4.1
	II–III

	03/18/2020
	5 km NNE of Magna, UT
	5.7
	II

	Source: USGS, 2024



Low magnitude earthquakes of 4.0 or lower are expected to continue at the current trend. Higher magnitude earthquakes in Uintah County that cause significant damage are unlikely, but possible. Climate change currently has no known impact on earthquakes and is unlikely to contribute to earthquakes in Uintah County.
· [bookmark: _heading=h.a39pk1molhnq]IMPACTS & LOSS ESTIMATES
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by earthquakes, as presented in the table below.
[bookmark: _heading=h.2cmon5gcahf]Table 8-2. Impacts of Earthquake by Jurisdiction
	Jurisdiction
	May be Impacted by Earthquakes
	Experienced Earthquake with Magnitude 3.0+
	Potential Impacts of Earthquakes

	Uintah County
	Yes
	Yes
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	City of Ballard
	Yes
	No
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	City of Naples
	Yes
	Yes
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses

	City of Vernal
	Yes
	Yes
	Injury, death, falling objects, property damage, building/bridge collapse, fallen trees/power lines, stranded/trapped vehicles/people, loss of utilities, fire, broken gas lines, dam failure, risk to emergency services, disruption in medical care, hazardous materials release, economic losses



Earthquakes are capable of catastrophic consequences, especially in urban areas. Worldwide, earthquakes have been known to cost thousands of lives and enormous economic and social losses. In minor earthquakes, damage may be done only to household goods, merchandise, and other building contents, and people are occasionally injured or killed by falling objects. More violent earthquakes may cause the full or partial collapse of buildings, bridges and overpasses, and other structures. Fires due to broken gas lines, downed power lines, and other sources are common following an earthquake and often account for much of the damage. Economic losses arise from destruction of structures and infrastructure, interruption of business activity, and innumerable other sources. Utilities may be lost for long periods of time and all modes of transportation may be disrupted. Emergency Services, including medical, may be both disabled and overwhelmed. In addition to broken gas lines, other hazardous materials may be released.  
[bookmark: _heading=h.vvduaongyas5]Table 8-3. Earthquake: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0.2 events per year
	0.0
	$40,805
	$190
	$482
	$41,476
	53.9
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.2 events per year
	0.0
	$36,147
	$149
	$177
	$36,473
	47.4
	Very Low

	Census Tract 968302: Unincorporated Uintah County

	0.1 events per year
	0.0
	$32,067
	$106
	$41
	$32,214
	36.6
	Very Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0.3 events per year
	0.0
	$44,882
	$175
	$36
	$44,093
	50.6
	Very Low

	Census Tract 968401: City of Vernal

	0.3 events per year
	0.0
	$26,599
	$167
	$5
	$26,771
	73.0
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0.3 events per year
	0.0
	$27,474
	$133
	$15
	$27,622
	57.8
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	0.3 events per year
	0.0
	$26,668
	$108
	$11
	$26,807
	66.5
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	0.3 events per year
	0.0
	$26,443
	$68
	$31
	$26,542
	31.8
	Very Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.i8ucj2z4a6f6]Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People living in structures that are not up to current earthquake code, particularly older structures, are more likely to be damaged in an earthquake. Additionally, those who are unable to seek protection during an earthquake or transport themselves to a safe location after an earthquake may be at further risk.
[bookmark: _heading=h.i1bbuel22we6]Table 8-4. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023


  
As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately recover after an earthquake.  
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[bookmark: _heading=h.zc2nit6a799l]Figure 8-3. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.agyhkyqmav7u]Table 8-5. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Earthquakes may cause significant damage to critical facilities, including power outages from downed power lines or damaged power plant facilities. The following table lists types of critical facilities that could be negatively affected by earthquakes, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.iqg7u2tnsxmn]Table 8-6. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.c0iqabeefl79]Changes in Development
No data exists demonstrating the impact of earthquakes on future development in Uintah County. However, past earthquakes have been shown to impact zoning regulations and building codes requiring developers to build structures more resistant to seismic activity.
· [bookmark: _heading=h.34tcax17mzhi]Probabilistic 100-Year Earthquake—Magnitude 5
Based on HAZUS 6.1, the probabilistic 5.0 magnitude earthquake 100-year return period.  Uintah County can anticipate damages listed in the tables below.
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· [bookmark: _heading=h.stvzxjtn1gfm]CLIMATE CHANGE IMPLICATIONS
· [bookmark: _heading=h.muh6g4ncleab]Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change.
· [bookmark: _heading=h.u1pqop1n5kcm]Effects of Climate Change on Probability of Future Events
Climate change currently has no known impact on earthquakes and is unlikely to contribute to future earthquakes in Uintah County.
· [bookmark: _heading=h.yaytzulo8j3k]FEMA NRI SCORE
[bookmark: _heading=h.h8vv0a1o42b]Table 8-7. Earthquake: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	60.16
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	45.5
	Very Low
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	35.62
	Very Low
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	53.26
	Very Low
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	75.21
	Relatively Low
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	63.37
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	66.85
	Relatively Low
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	34.93
	Very Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d





· [bookmark: _heading=h.5685d41wkw5]LANDSLIDE
· [bookmark: _heading=h.t68h56kasor4]HAZARD DESCRIPTION
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Along southern flank of Uinta Mountains, especially near outcroppings of Bishop Conglomerate formation; along U.S. 191

	Seasonal Pattern or Conditions
	Runoff or heavy rain

	Duration
	Events may last minutes to hours to months

	Analysis Used
	UDOT, NOAA, UGS, USGS, 2019 Utah Hazard Mitigation Plan, Utah State University, local newspaper articles, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Environmental Defense Fund



The term “landslide” encompasses several types of occurrences (including mudslides) in which slope-forming materials, such as rock and soil, move downward under the influence of gravity. Such downward movement may occur as the result of an increase in the weight of slope-forming materials, an increase in the gradient (angle) of the slope, a decrease in the forces resisting downward motion (friction or material strength), or a combination of these factors. Factors that may trigger a landslide include weather-related events, such as heavy rainfall (one of the most common contributors), erosion, and freeze-thaw weakening of geologic structures; human causes, such as excavation and mining, deforestation, and vibration from explosions or other source; and geologic causes, such as earthquake and shearing or fissuring. The speed of descent ranges from sudden and rapid to an almost imperceptibly slow creep where effects are only observable over a period of months or years.  
· [bookmark: _heading=h.ltc06pkgc3ja]LOCATION
Landslides are most common along the southern flank of the Uinta Mountains in areas adjacent to the Oligocene Bishop Conglomerate formation (Kowallis, 2005). The Bishop Conglomerate is a bedrock layer that extends across the Uinta Mountains and goes into Wyoming and Colorado. It consists of loosely cemented boulders, cobbly conglomerate, and pebbly sandstone (USGS, 2009). There are many outcroppings of the Bishop Conglomerate that are exposed along the slopes of the Uinta Mountains with weak Mesozoic shales and mudstones underneath. This leads to a perfect opportunity for landslides to develop, especially when the slopes become steep and moisture conditions increase. The following map shows the Bishop Conglomerate and landslide areas present in the Dry Fork and Ashley Valley region of the county (Kowallis, 2005).
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[bookmark: _heading=h.xrgvnlr9asie]Figure 9-1. Generalized Bedrock Geologic Map with Landslide Areas in Uinta Mountains (Kowallis, 2005)
Spring run-off or heavy rain periods may cause expansion of soils, such as clay and large rock. This is mainly a problem on U.S. 191 and is the responsibility of the Utah Department of Transportation (UDOT) to manage. However, routes that are affected can cause traffic and travel time delays.
The map below shows the likely and probable landslide locations within Uintah County. There are several areas, namely Blue Mountain, Diamond Mountain, Dry Fork Canyon, and the Book Cliffs, that could pose a potential risk to recreational visitors (hikers, etc.), local roads, and some primary residences due to landslides.
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[bookmark: _heading=h.v0xuacwbrl3w]Figure 9-2. Uintah County Probable Landslide Locations (USGS, 2024)
As stated in the previous regional plan, there are approximately 66 residential structures within Uintah County located on approximately 20,983 acres of historically active landslides. The potential threat to roads and utilities is shown in the following table.
[bookmark: _heading=h.vjcrorxd8ccb]Table 9-1. Potential Landslide Threat to Roads and Utilities
	Transportation

	Name
	Miles

	Local Neighborhood/City Roads
	23

	Utilities

	Name
	Miles

	Power Lines
	1

	Natural Gas
	0.032


· [bookmark: _heading=h.yxgzz9zeemiz]EXTENT
Factors that influence landslides are soil type and steepness of slope. Soil type is a key indicator for landslide potential and is used by geologists and geotechnical engineers to determine soil stability for construction standards. Past movements are also a good indicator of where movements might possibly exist.  
The following map from Utah State University depicts landslide susceptibility in parts of Uintah County, Duchesne County, and Daggett County. Landslide susceptibility in the Uinta Basin is classified within the categories of High, Moderate, Low, and Very Low, as seen below (USU, 2013).
· High Susceptibility: Areas of existing shallow and deep landslides are shown as red on the map. Slope and geologic unit were not included as criteria in this category. 
· Moderate Susceptibility: Areas that have slopes prone to landslides based on observed landslide slope angles are shown as orange on the map. The category includes slopes greater than 12% (7 deg.) to greater than 32% (18 deg.), depending on the geologic unit present.
· Low Susceptibility: Areas that have slopes that may produce landslides are shown as yellow on the map. This category includes slopes from 9–12% (5–7 deg.) as the lower threshold ranging to 23–32% (13–18 deg.), for the upper threshold depending on the geologic unit present.
· Very Low Susceptibility: Areas that are unlikely to produce landslides are not assigned any particular color, but generally show up as tan on the map. This category includes slopes less than 9% (5 deg.) to less than 12% (7 deg.), depending on the geologic unit.
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[bookmark: _heading=h.x4fj9tl03edy]Figure 9-3. Landslide Susceptibility in the Uinta Basin (USU, 2013)
· [bookmark: _heading=h.z1dqgvdpxruo]HISTORICAL FREQUENCY & PROBABILITY OF FUTURE OCCURRENCE
Historically, many of the past landslides in the county occurred in the northern mountainous region of Uintah County. Generally, these landslides develop in well-defined, localized areas. Previous landslide areas will most likely be the location of future landslides. Additionally, several small-scale rockslides and landslides occur annually in Uintah County, usually due to heavy rain and flash flooding. These rockslides are often classified as debris flows, in which moving water carries mud, rocks, and other debris over the affected areas. The following table shows one mudslide, one debris flow, and one rockslide in the county between 2000–2023.
[bookmark: _heading=h.9zxvfl9go60i]Table 9-2. Rockslide/Mudslide/Landslide Events in Uintah County, UT (2000–2023)
	Location Within County
	Date
	Description

	Eastern Uinta Mountains
	08/09/2005
	Heavy rain caused several mudslides 12 miles north of Lapoint, wiping out 200 feet of fence

	Fort Duchesne, Vernal, Naples
	08/07/2008
	Debris flow across several roads near Vernal with up to four feet of debris. Debris also filled sewer lines in the Maeser area.

	Jones Hole Canyon
	06/20/2013
	Large rockslide on trail

	Source: NOAA Storm Events Database, 2000–2023



Landslides are influenced by weather and climate events, such as drought, severe weather, wildfire, and flooding, which are expected to increase in severity with climate change. According to Neighborhoods at Risk, Uintah County is expected to experience 13 more days that reach above 95°F by 2049 with an increase in average annual temperature of 3°F. Additionally, the county is expected to experience 0.1 more days of heavy precipitation per year by 2049 (from 0.5 days to 0.7 days per year) with a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation (2024). The planning area should anticipate potential for heightened landslide risk because of climate change and changing weather patterns. The planning area is subject to severe storms and weather on an annual basis, with monsoon rains regularly triggering flash flooding or debris flow events. Where severe storm events are expected to increase in frequency and intensity, landslides are likewise expected to become more frequent. Events such as wildfire and drought can change the landscape of an area as vegetation is damaged or lost with these events. These changes can make landscapes vulnerable to landslides and debris flows.
On June 20, 2013, a large rockslide occurred on Jones Hole Trail in Jones Hole Canyon in Uintah County during which a 100-by-50-foot section of sandstone broke off a cliff face and sprayed dust, rock, and boulders into and across the creek below. The initial slab was over 10 feet thick and broke apart when it fell, creating several massive boulders, with the largest measuring more than 10 feet tall and 10 feet wide. Multiple smaller rockslides occurred before and after this event, as well. The trail was closed for nearly two months, and a section of the creek was closed for over two years to continue monitoring movement (KSL, 2013).
· [bookmark: _heading=h.4pk5086xr089]IMPACTS & LOSS ESTIMATES
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by landslides, as presented in the table below.
[bookmark: _heading=h.uyd1pqjjuc5i]Table 9-3. Impacts of Landslide by Jurisdiction
	Jurisdiction
	Impacted by Landslides
	Potential Impacts of Landslides

	Uintah County
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	City of Ballard
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	City of Naples
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses

	City of Vernal
	Yes
	Injury, blunt force trauma, death, property damage, road closures, road destruction/blockages, loss of land usage, industrial/agricultural/forest productivity losses, reduced property values, decreased tourism, loss of utilities, unintentional dams, reduced water quality, economic losses, repair expenses, debris removal expenses



Some of the many direct and indirect impacts of landslides are:
· Human and animal deaths and injuries and resulting productivity losses 
· Damage or destruction of structures 
· Destruction or blockage of roadways and resulting transportation interruption 
· Loss of or reduced land usage 
· Loss of industrial, agricultural, and forest productivity 
· Reduced property values in areas threatened by landslide 
· Loss of tourist revenues and recreational opportunities 
· Damaged or destroyed infrastructure and utilities 
· Damming or alteration of the course of streams and resulting flooding 
· Reduced water quality
There is only limited information on the direct and indirect economic costs of geologic hazards in the U.S., such as landslides. However, it is estimated that landslides in the U.S. cause between $1.7 and $3.4 billion in damages each year (Utah Hazard Mitigation Plan, 2019). 
Losses due to landslide events are generally tied to the repair of roadways or the removal of debris on roadways. These roads are maintained by UDOT. Limited course of mitigation may occur because it is not economically feasible for UDOT to spend tax dollars to rebuild a new road route or remove the large facing walls of rock and soil.
Based upon figures provided by the Uintah County Assessor’s Office in 2012, the market value of residential structures at risk to potential landslides was estimated to be $5,280,000. The potential loss to roads and utilities is shown in the table below.
[bookmark: _heading=h.qnarg28jsqjx]Table 9-4. Potential Landslide Losses to Roads and Utilities
	Transportation

	Name
	Estimated Cost

	Local Neighborhood/City Roads
	$46,000,000

	Utilities

	Name
	Estimated Cost

	Power Lines
	$241,390

	Natural Gas
	$1,544

	Note: Costs are in 2012 dollars.



The Expected Annual Loss scores from the National Risk Index can be seen below.
[bookmark: _heading=h.iwsf93xrmg2p]Table 9-5. Landslide: Expected Annual Loss for Uintah County, UT | FEMA National Risk Index
	Annualized Frequency
	Population
	Population Equivalence
	Building Value
	Agriculture Value
	Total Value
	Expected Annual Loss Score
	Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	0 events per year
	0.0
	$5,030
	$1,404
	N/A
	$6,434
	93.7
	Relatively High

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	0.2 events per year
	0.0
	$43,964
	$16,059
	N/A
	$60,023
	99.4
	Very High

	Census Tract 968302: Unincorporated Uintah County

	0 events per year
	0.0
	$6,476
	$1,400
	N/A
	$7,876
	95.3
	Relatively High

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	0 events per year
	0.0
	$2,181
	$524
	N/A
	$2,704
	82.1
	Relatively Moderate

	Census Tract 968401: City of Vernal

	0 events per year
	0.0
	$0
	$0
	N/A
	$0
	0.0
	No Expected Annual Losses

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	0 events per year
	0.0
	$210
	$51
	N/A
	$261
	50.2
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	0 events per year
	0.0
	$0
	$0
	N/A
	$0
	0.0
	No Expected Annual Losses

	Census Tract 968202: Unincorporated Uintah County

	0 events per year
	0.0
	$866
	$157
	N/A
	$1,023
	65.6
	Relatively Low

	Annualized Frequency: The natural hazard annualized frequency is defined as the expected frequency or probability of a hazard occurrence per year. Annualized frequency is derived either from the number of recorded hazard occurrences each year over a given period or the modeled probability of a hazard occurrence each year.
Population: Population exposure is defined as the estimated number of people determined to be exposed to a hazard according to a hazard type-specific methodology.
Expected Annual Loss scores are calculated using an equation that combines values for exposure, annualized frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historic Loss Ratio). Source: National Risk Index, 2024e; 2024f



· [bookmark: _heading=h.w7tnbrvhhotr]Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People who are unable to seek immediate protection during a landslide or transport themselves to a safe location after a landslide may be at further risk.   
[bookmark: _heading=h.j1fqxmuh57vr]Table 9-6. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and may lack resources to adequately recover after a landslide.  
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[bookmark: _heading=h.ylr71xmqmq7w]Figure 9-4. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.j70uccrlt2e7]Table 9-7. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Landslides may cause significant damage to critical facilities and could take out power or communication lines. The following table lists types of critical facilities that could be negatively affected by landslides, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.g1jiym59024z]Table 9-8. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
· [bookmark: _heading=h.qdf6dkh4lhpl]Changes in Development
There is no impact based on current development trends on either current or future development.
· [bookmark: _heading=h.1wbh2c3gukrt]CLIMATE CHANGE IMPLICATIONS
Effects of Climate Change on Severity of Impacts
According to the Environmental Defense Fund (EDF), a warmer planet is evaporating more water into the atmosphere, resulting in more precipitation in the form of heavy snowfall or downpour (Environmental Defense Fund, 2023). Additionally, heavy precipitation leads to riverine flooding and flash floods as the ground fails to absorb the high volume of precipitation that falls in a short period. This can make the ground more unstable and at risk for increased landslides. Increasing annual precipitation contributes to sustained flooding (Neighborhoods at Risk, 2024).
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.rnyamd7jxu4s]Table 9-9. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increasing annual precipitation can lead to unstable ground and contribute to landslides.

	Source: Neighborhoods at Risk, 2024



· [bookmark: _heading=h.3ti0ume7x81g]FEMA NRI SCORE
[bookmark: _heading=h.j9cs9cds6fqx]Table 9-10. Landslide: Overall National Risk Index Score for Uintah County, UT | FEMA National Risk Index
	Risk Index Score
	Risk Index Rating
	Social Vulnerability Rating
	Community Resilience Rating

	Census Tract 940201: City of Ballard and Unincorporated Uintah County

	95.71
	Relatively High
	Very High
	Relatively Low

	Census Tract 968201: City of Naples and Unincorporated Uintah County

	99.34
	Very High
	Relatively Low
	Relatively Low

	Census Tract 968302: Unincorporated Uintah County

	94.4
	Relatively High
	Relatively Low
	Relatively Low

	Census Tract 968301: City of Vernal and Unincorporated Uintah County

	84.47
	Relatively Moderate
	Relatively Moderate
	Relatively Low

	Census Tract 968401: City of Vernal

	0.0
	No Rating
	Relatively High
	Relatively Low

	Census Tract 968403: City of Vernal and Unincorporated Uintah County

	53.01
	Relatively Low
	Very High
	Relatively Low

	Census Tract 968404: City of Vernal and City of Naples

	0.0
	No Rating
	Relatively Moderate
	Relatively Low

	Census Tract 968202: Unincorporated Uintah County

	68.33
	Relatively Low
	Relatively Moderate
	Relatively Low

	Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability / Community Resilience = Risk Index). Source: National Risk Index, 2024b; 2024d



· [bookmark: _heading=h.rosjzu9nog6]PROBLEM SOILS
· [bookmark: _heading=h.lyicr2ebch4e]HAZARD DESCRIPTION
Problem soils, such as expansive, compressible, and collapsible soils, can cause extensive damage to structures and foundations. Land subsidence, earth fissures, and radon gas are a few of the effects of problem soils and rock. Problem soils also prevent or limit successful crop production because the land is not fertile or productive, and there is a possibility of erosion hazard when cultivated.
Expansive soils and land subsidence are of most concern to the communities of Uintah County, so they are broken down further in the following Related Hazards section.
· [bookmark: _heading=h.hlq3jq4fg8i4]RELATED HAZARDS
· [bookmark: _heading=h.helmg282cyms]Expansive Soils
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Year-round event

	Duration
	Ongoing variable

	Analysis Used
	UGS, 2019 Utah Hazard Mitigation Plan, Science Direct, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Neighborhoods at Risk



Expansive soil and rock consist of high clay content that swells when wet and shrinks when dry (UGS, 2024). Expansive clay is prone to large volume changes when affected by water. In drier seasons, soils experience shrinkage, often causing deep cracks in the ground, which are called vertisols. These soils are considered to be one of the more problematic soils because they can cause damage to various structures, especially lightweight civil structures such as sidewalks and driveways, due to the shifting soils beneath the structures (Science Direct, 2024). 
Soils consisting of coarse-grained particles (e.g., cobbles, pebbles, and sands) can also be expansive depending on the percentage and type of clay minerals present in the soil’s fine content. The primary elements present in clays are silicone, aluminum, and oxygen, although other elements such as hydrogen, sodium, calcium, magnesium, and sulphur may also be present. Common clay minerals that are prone to swelling include smectite, bentonite, montmorillonite, vermiculite, and chlorite (Science Direct, 2024). 
· Location
Expansive soils as a hazard is site-specific, meaning that each incorporated jurisdiction will have its own vulnerability level. Every jurisdiction, including Ballard, Naples, and Vernal, may be affected by expansive soils, although limited data currently exists on specific locations.
· Extent
Expansive soils have a swelling potential that depends on the mineral composition of the soil and the in situ moisture content and density. Soil permeability also affects the rate of swelling. According to Atterberg limits, which are useful in predicting soil behavior, the degree of expansion of a soil can be classified as seen in the table below (Science Direct, 2024). 
[bookmark: _heading=h.7ft0agei7sh9]Table 10-1. Degree of Expansion
	Soil Properties
	Low
	Medium
	High
	Very High

	Liquid Limit
	20–25
	35–50
	50–70
	70–90

	Plasticity Index
	< 12
	12–23
	23–32
	> 32

	Shrinkage Index
	< 15
	15–30
	30–60
	> 60

	Free Swell Percentage
	< 50
	50–100
	100–200
	> 200

	Source: Science Direct, 2024



Expansive soils can also be classified in terms of linear extensibility percent (LEP), which ranges from low to very high. LEP is the linear expression of the volume difference of natural soil fabric at 1/3 bar or 1/10 bar water content and oven dryness, as reported as a percent change for the whole soil (Canadian County, 2013). The following table shows the LEP classifications.
[bookmark: _heading=h.71aj2ysoyju]Table 10-2. Linear Extensibility Percent (LEP) Classifications
	Expansion Potential
	Linear Extensibility Percent

	Very High
	> 9%

	High
	6%–9%

	Moderate
	3%–6%

	Low
	< 3%

	Water
	0%

	Source: Canadian County, 2013



· Historical Frequency & Probability of Future Occurrence
Due to lack of data, there is no way to predict the likely frequency of expansive soil impacts. As of the time of this plan’s development, there is not an inventory of past problem soil events throughout the county. The history, therefore, has been largely reliant on the community knowledge of residents in the region, sharing experiences with problem soil impacts. Limited data makes it difficult to know how likely a future problem soil occurrence is in the county. However, as the county’s infrastructure ages, especially dated water and sewer lines, it becomes more susceptible to damage from expansive soils. A prolonged period of drought could also significantly speed and intensify infrastructure deterioration. 
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by expansive soils, as presented in the table below.
[bookmark: _heading=h.tpzraomsojhi]Table 10-3. Impacts of Expansive Soils by Jurisdiction
	Jurisdiction
	May Be Impacted by Expansive Soils
	Potential Impacts of Expansive Soils

	Uintah County
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Ballard
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Naples
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Vernal
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures



Structural damage to lightweight structures, such as sidewalks, driveways, and roadways, is most common due to expansive soils. Lifting of buildings, damage to basements, building settlement, and cracks in walls and ceilings are other problems related to the continual shrinking and swelling of soils. Damage may occur to pipelines and other public utilities, as well. Lateral movement of foundations and retaining walls is a likely impact due to pressure exerted on vertical walls from shifting soils. This can also lead to loss of residual shear strength (Science Direct, 2024).
Damaged pavements may result in high maintenance and replacement costs, along with increased legal and financial liability from pavement separation and gaps causing possible trip hazards. Future maintenance may disrupt business activities, resulting in increased costs or loss of revenue. While problem soils have caused significant infrastructure damage and economic impact, there have been no deaths recorded in Utah due to problem soils directly (Utah Hazard Mitigation Plan, 2019).
Due to the nature of expansive soils, since it rests upon moisture content and geologic makeup throughout the county, it is difficult to mitigate. Transportation corridors have existed for decades throughout the county, and road structures were made during times when soil analysis was not utilized as it is today. When it is economically and environmentally feasible, roads may be relocated to accommodate vehicle travel. However, where building construction is an issue, building codes are followed to ensure lives and lands are protected.
Further studies and data will need to be explored to evolve the mitigation efforts and responses to avoid building and continuous repairing of problems caused by expansive soils.
Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People who live in areas with low infrastructure funding are more likely to experience issues with problem soils, such as damage to pavements and roads, crumbling building foundations, and sinkholes. While these issues could occur anywhere, the damage is more likely to go unrepaired and continue to worsen in disadvantaged locations. Those who are unable to immediately respond and transport themselves to a safe location after an incident may be at further risk.   
[bookmark: _heading=h.ugbuhefob2i4]Table 10-4. Vulnerable Populations in Uintah County, UT
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and whose communities lack robust infrastructure and adequate funding for repairs.  
[image: A map of the state of vernal
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[bookmark: _heading=h.9auqf9bt9q9k]Figure 10-1. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.z4xi3i2ya62s]Table 10-5. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Problem soils could cause significant damage to critical facilities depending on location. The following table lists types of critical facilities that could be negatively affected by problem soils, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.sqkl1oh5hf9s]Table 10-6. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change.
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.w3ma8gwpo7u6]Table 10-7. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Precipitation Projections
	By 2049, Uintah County is expected to experience 0.1 more days of heavy precipitation per year (from 0.5 days to 0.7 days per year).

	
	By 2049, Uintah County is expected to have a 0.6” increase (from 12.6” to 13.2”) in average annual precipitation.

	
	Increasing annual precipitation can lead to unstable ground and contribute to additional soil swelling.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate expansive soils as part of its National Risk Index.
· [bookmark: _heading=h.yjs517zadgbl]Land Subsidence
· Hazard Description
	Potential Probability
	
	Low


	
	
	

	
	
	

	Potential Consequence
	
	Low


	
	
	

	
	
	

	Location
	Countywide, including Ballard, Naples, and Vernal

	Seasonal Pattern or Conditions
	Year-round event

	Duration
	Ongoing variable

	Analysis Used
	UGS, USGS, NOAA, 2019 Utah Hazard Mitigation Plan, Water Education Foundation, local newspaper articles, National Risk Index, U.S. Census, Headwaters Economics, Climate & Economic Justice Screening Tool, Resilience Analysis & Planning Tool, HHS, Neighborhoods at Risk
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Land subsidence is the sinking or settling of the Earth’s surface caused by groundwater depletion and/or underground mine subsidence or collapse. Earth fissures may result from subsidence, which are permanent, linear tension cracks in the ground that extend upward from the groundwater table (UGS, 2024). Primary causes of subsidence include groundwater withdrawals, drainage of organic soils, underground mining, and natural compaction or collapse (e.g., sinkholes). Natural hazards like earthquakes and erosion can cause subsidence, as well (USGS, 2019). The photo to the right depicts an earth fissure from land subsidence and groundwater withdrawal in Enoch, Utah (UGS, 2011). 
· Location
Every jurisdiction, including Ballard, Naples, and Vernal, may be affected by expansive soils, although limited data currently exists on specific locations.Figure . Earth Fissure in Enoch, UT (UGS, 2011)

· Extent
The NOAA National Geodetic Survey maintains a network of GPS receivers throughout the country, called a Continuously Operating Reference Station (CORS). This can track height changes at local stations to monitor subsidence. Areas without a CORS can measure subsidence from satellite radar, temporary GPS receivers, repeated surveys of geodetic leveling, or installations of ground and water sensors (NOAA, 2024).
Extensometers are another way to measure subsidence and aquifer compaction by measuring the amount of compaction between the well anchor and the ground level. Extensometers are deep wells of up to 3000 feet below the ground surface. The following figure depicts a diagram of a borehole extensometer (Harris-Galveston, 2024).
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[bookmark: _heading=h.tf3efxycp5sn]Figure 10-3. Borehole Extensometer Diagram
· Historical Frequency & Probability of Future Occurrence
As of the time of this plan’s development, there is not an inventory of past problem soil events throughout the county. The history, therefore, has been largely reliant on the community knowledge of residents in the region, sharing experiences with problem soil impacts. Limited data makes it difficult to know how likely a future problem soil occurrence is in the county. However, as more water is pumped from the ground and prolonged periods of drought continue, land subsidence in Uintah County will only worsen. Damage from subsidence may occur more frequently as the county’s infrastructure ages.
· Impacts & Loss Estimates
Uintah County and the jurisdictions of Ballard, Naples, and Vernal may be impacted by land subsidence, as presented in the table below.
[bookmark: _heading=h.hilofl9r8thq]Table 10-8. Impacts of Land Subsidence by Jurisdiction
	Jurisdiction
	May Be Impacted by Land Subsidence
	Potential Impacts of Land Subsidence

	Uintah County
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Ballard
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Naples
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures

	City of Vernal
	Yes
	Property damage, roadway/walkway damage, maintenance/replacement costs, increased legal liability, increased possibility of injury, economic losses, road closures



Land subsidence may damage buildings, civil structures, aqueducts, well casings, bridges, and highways. Flooding events can increase or intensify as the land sinks. This can also impact sewer lines, water lines, and storm drainage. Drought can magnify impacts as more groundwater is extracted from aquifers, causing the ground to compact and cave in on itself (Water Education, 2024).
Due to the nature of land subsidence, since it rests upon moisture content and geologic makeup throughout the county, it is difficult to mitigate. Transportation corridors have existed for decades throughout the county, and road structures were made during times when soil analysis was not utilized as it is today. When it is economically and environmentally feasible, roads may be relocated to accommodate vehicle travel. However, where building construction is an issue, building codes are followed to ensure lives and lands are protected.
Further studies and data will need to be explored to evolve the mitigation efforts and responses to avoid building and continuous repairing of problems caused by subsidence.
Vulnerable Populations
There are many vulnerable populations in Uintah County, including those in the table below. People who live in areas with low infrastructure funding are more likely to experience issues with problem soils, such as damage to pavements and roads, crumbling building foundations, and sinkholes. While these issues could occur anywhere, the damage is more likely to go unrepaired and continue to worsen in disadvantaged locations. Those who are unable to immediately respond and transport themselves to a safe location after an earth fissure or sinkhole opens up may be at further risk.   
[bookmark: _heading=h.k7790c2n2yni]Table 10-9. Vulnerable Populations in Uintah County
	Vulnerability Category
	Number
	Percent

	Families in poverty
	644
	8.2%

	People with disabilities
	4,459
	12.7%

	People over 65 years
	3,845
	10.8%

	Difficulty with English
	444
	1.4%

	Households with no car
	333
	3.0%

	Mobile homes
	1,236
	11.0%

	Source: U.S. Census QuickFacts, 2022; Headwaters Economics Populations at Risk, 2023



As demonstrated in blue in the following map, Uintah County’s central to southern region is especially disadvantaged, and the county as a whole is seen as partially disadvantaged (Climate and Economic Justice Screening Tool, 2024). This area has a large population of Native Americans, the majority of whom are low income and whose communities lack robust infrastructure and adequate funding for repairs.  
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[bookmark: _heading=h.kns9qns3dh19]Figure 10-4. Map of Disadvantaged Communities in Uintah County
The following table details the two completely disadvantaged census tracts in Uintah County along with the specific burdens and disadvantages each census tract experiences.
[bookmark: _heading=h.ntj45p3meurs]Table 10-10. Disadvantaged Communities in Uintah County
	UINTAH COUNTY, UT

	CLIMATE & ECONOMIC JUSTICE SCREENING TOOL—DISADVANTAGED CENSUS TRACT

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047940201
	5,481
	YES

	[image: A map of the state of colorado
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	CENSUS TRACT BURDENS: Health, Legacy Pollution, Workforce Development

	94th % (above 90th percentile)
	Share of people who have been told they have asthma

	YES
	Presence of one or more abandoned mine land within the tract

	92nd % (above 90th percentile)
	Number of unemployed people as part of the labor force

	20% (above 10%)
	Percent of people 25 years or older whose high school education is less than a high school diploma

	CENSUS TRACT 2010 ID
	CENSUS TRACT POPULATION
	LOW INCOME TRACT?

	49047968200
	8,966
	YES

	[image: A map of the state of wyoming
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	CENSUS TRACT BURDENS: Legacy Pollution

	YES
	Presence of one or more abandoned mine land within the tract

	Source: U.S. Council on Environmental Quality—Climate & Economic Justice Screening Tool (2024)



Problem soils could cause significant damage to critical facilities depending on location. For example, if a sinkhole opened up under or near a hospital or fire station, the impact to the community could become detrimental. The following table lists types of critical facilities that could be negatively affected by land subsidence, which could delay emergency response and access to life-saving medical equipment.
[bookmark: _heading=h.7cjfy5rofouy]Table 10-11. Critical Facility Types in Uintah County
	Critical Facility Type
	Location

	Hospital
	Vernal

	Emergency Room
	Vernal

	Dialysis Center
	Vernal

	4 Nursing Homes
	Vernal

	Nursing Home
	Maeser

	Nursing Home
	Naples

	4 Pharmacies
	Vernal

	2 Fire Stations
	Lapoint

	Fire Station
	Near Randlett

	Fire Station
	Near Ouray

	3 Fire Stations
	Vernal

	Fire Station
	Naples

	Fire Station
	Jensen

	Power Plant
	Near Little Bonanza

	Public Health Department
	Vernal

	2 Local Law Enforcements
	Vernal

	Local Law Enforcement
	Naples

	Wastewater Treatment Plant
	Whiterocks

	4 Wastewater Treatment Plants
	Near Fort Duchesne

	Wastewater Treatment Plant
	Randlett

	Wastewater Treatment Plant
	Naples

	Wastewater Treatment Plant
	Bonanza

	Source: Resilience Analysis and Planning Tool, 2024



Additionally, over 2.9 million Medicare beneficiaries in the U.S. rely on electricity-dependent durable medical and assistive equipment (DME) and devices to live independently in their homes, and some of those individuals also have health care service dependencies (HHS Empower Program, 2024). In Uintah County, 5,013 people are beneficiaries of Medicare, and 969 of these beneficiaries are considered at-risk and would be vulnerable during a power outage.
Changes in Development
There is no impact based on current development trends on either current or future development.
· Climate Change Implications
Effects of Climate Change on Severity of Impacts
The exact nature and extent of this impact still needs to be studied and fully understood as it pertains to climate change. 
Effects of Climate Change on Probability of Future Events
[bookmark: _heading=h.726k4tp7jg7s]Table 10-12. Climate Projections for Uintah County, UT | Neighborhoods at Risk
	Heat Projections
	By 2049, Uintah County is expected to experience 13 more days that reach above 95°F (from 16 days to 29 days per year).

	
	By 2049, Uintah County is expected to have a 3°F increase (from 46°F to 49°F) in average annual temperatures.

	
	Increasing annual temperatures and prolonged periods of frequent drought can contribute to land subsidence as more groundwater is drained.

	Source: Neighborhoods at Risk, 2024



· FEMA NRI Score
FEMA does not evaluate land subsidence as part of its National Risk Index.
· [bookmark: _heading=h.v57qdyl7g4ek]CAPABILITY ASSESSMENT
· [bookmark: _heading=h.1k2psf4i91m0]JURISDICTIONAL CAPABILITY ASSESSMENT
· [bookmark: _heading=h.9xkjyizfh9nt]Uintah County
[bookmark: _heading=h.641x7fmt8p57]Table 11-1. Uintah County Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	Uintah County Office of Emergency Management
	2024 Hazard Mitigation Plan; Community Emergency Response Team (CERT) Program; EOP
	X
	
	
	CERT: Educates community about disaster preparedness and how to respond to local hazards

	Uintah County Planning & Zoning Division
	2017 General Plan; Land Use Code; 2017 Transportation Master Plan; 2017 Resource Management Plan; 2008 Ashley Valley Storm Water Master Plan; 2018 Uintah County Trails Master Plan; OHV Master Plan; Ashley National Forest Plan; Landownership/Parcel Maps
	X
	
	
	General Plan: No hazard section, but includes resource info and goals about building codes, land use, recreation/tourism, agriculture, public safety, transportation and infrastructure, environmentally sensitive areas, natural resources, floodplain risk areas, and stormwater. Recognizes need for alignment with hazard mitigation plan and mitigating development in hazardous areas.
Storm Drainage Master Plan: Details precipitation patterns, flood-prone areas, storm drain placement, land use, dams of note, soil conditions, existing water systems, etc.

	Uintah County GIS
	Ashley Valley Map; FEMA Flood Map; Zoning Map; Transportation System Map
	X
	
	
	Uintah County Flood Zone Map: Details flood zones and inundation areas for Ashley Valley, Dry Fork, West Side, Lapoint, and Jensen

	Uintah County Building Division
	Building Codes; Building Permits; FIRM; Floodplain Maps; Floodplain Ordinances
	X
	
	
	FIRM: Shows floodplain zones and inundation areas



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan. There is an opportunity to align mitigation projects within the Uintah County Storm Water Master Plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Uintah County Local Emergency Planning Committee (LEPC), Uintah County department heads, and the incorporated cities of Ballard, Naples, and Vernal. The Uintah County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Uintah County will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every Monday at 9am for a work session and every Tuesday at 3pm for the regular session. 
[bookmark: _heading=h.gu6sbqn3d2t0]Table 11-2. Uintah County Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants. The county will also anticipate that the time and cost of maintaining the hazard mitigation plan will be significantly higher than in previous updates due to increased planning requirements by FEMA. Funds to support the cost match for updating this plan will need to be strategically determined.  
[bookmark: _heading=h.mtc9w4z6ft58]Table 11-3. Uintah County Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	Yes

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	Yes

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Uintah County will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.2e0h1cr743q1]Table 11-4. Uintah County Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Department

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Division

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Department

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Uintah County GIS

	Emergency manager
	Yes
	Full Time
	Uintah County Office of Emergency Management

	Grant writers
	Yes
	Full Time
	We have a grants department in the County that helps write and facilitate grants for any department.



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.iyttxgorhfu2]Table 11-5. Uintah County National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Uintah County Community Development

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Community Development Director

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Continue to manage the county’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification. Floodplain mapping for the entire county is limited and needs to be completed.
· [bookmark: _heading=h.xx159rk05enx]City of Ballard
[bookmark: _heading=h.5eosw4crsaif]Table 11-6. City of Ballard Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	City of Ballard
	2019 General Plan; 2018 International Building Code; Future Land Use Map; Ballard City Transportation Master Plan
	X
	
	
	Chapter 2 references zoning ordinances that detail building stipulations in flood zones



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Uintah County Local Emergency Planning Committee (LEPC), Uintah County department heads, and the incorporated cities of Ballard, Naples, and Vernal. The Uintah County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Ballard will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every first and third Tuesday of each month. 
[bookmark: _heading=h.qx4yuj9uz4md]Table 11-7. City of Ballard Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	No



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.980qe2uq21l]Table 11-8. City of Ballard Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Ballard will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.1gtn8q3pwkht]Table 11-9. City of Ballard Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Department

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Department

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Uintah County GIS

	Emergency manager
	Yes
	Full Time
	Uintah County Emergency Management

	Grant writers
	Yes
	yes
	Uintah County has a grants department that helps write and facilitating 



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.3jld9igi66y3]Table 11-10. City of Ballard National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Uintah County Community Development

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Uintah County Community Development Director

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Continue to manage the city’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification.
· [bookmark: _heading=h.rdkpi97k43d6]City of Naples
[bookmark: _heading=h.z4bsv16rhbmi]Table 11-11. City of Naples Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	City of Naples
	2021 General Plan; 2018 International Building Code; Land Use Ordinance; Ashley Valley Storm Water Master Plan
	X
	
	
	Chapter 10 includes a section on Emergency Preparedness and Hazard Mitigation and shows how the city of Naples has been closely involved in the county’s hazard mitigation plan

	City of Naples Police Department
	Uintah Basin Critical Incident Protocol
	X
	
	
	Describes the importance of acting swiftly in an emergency situation



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Uintah County Local Emergency Planning Committee (LEPC), Uintah County department heads, and the incorporated cities of Ballard, Naples, and Vernal. The Uintah County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Naples will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every third Thursday of each month. 
[bookmark: _heading=h.860emoft3lug]Table 11-12. City of Naples Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	No



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.y818izto15te]Table 11-13. City of Naples Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Naples will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.saorhll6u1xp]Table 11-14. City of Naples Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Zoning Department

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Building Department

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Zoning Department

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Uintah County GIS

	Emergency manager
	Yes
	Full Time
	Uintah County Emergency Management

	Grant writers
	Yes
	Full Time
	Uintah County has a grants department that helps write and facilitate grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.e6utvfar1e3]Table 11-15. City of Naples National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Building Department

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Building Official

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	No

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Continue to manage the city’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification.
· [bookmark: _heading=h.k2rh90e5da8u]City of Vernal
[bookmark: _heading=h.1ck358wgc5x4]Table 11-16. City of Vernal Capability Assessment
	Agency Name (Mission/Function)
	Programs, Plans, Policies, Regulations, Funding, or Practices
	Effect of Loss Reduction
	Comments

	
	
	Support
	Facilitate
	Hinder
	

	City of Vernal
	2020 General Plan; 2021 International Building Code; Land Use Ordinance; Zoning Map; Ashley Valley Storm Water Master Plan; Future Land Use Map
	X
	
	
	General Plan: No hazard section, but includes existing and future land use overview, acknowledges sensitive lands and environmental conditions, and identifies critical facilities and infrastructure that could be affected during hazardous events

	City of Vernal Engineering
	FIRM; Floodplain Maps; Public Infrastructure Standards Specifications; Vernal City Storm Water Management Plan
	X
	
	
	FIRM: Shows floodplain zones and inundation areas
Storm Water Management Plan: Details current water/drainage systems and goals for mitigating flooding

	City of Vernal Building Department
	Building Permits
	X
	
	
	Details building codes and best practices to withstand certain natural hazards



Expansion, Implementation, and Improvement: The General Plan will more closely align with the hazard mitigation plan.
· Opportunities for Plan Integration
The plan will be reviewed on an annual basis by the Emergency Manager and by the local hazard mitigation planning team, which is comprised of representatives from the Uintah County Local Emergency Planning Committee (LEPC), Uintah County department heads, and the incorporated cities of Ballard, Naples, and Vernal. The Uintah County local hazard mitigation planning team will determine the effectiveness of programs and reflect changes that may affect mitigation priorities and identify opportunities for plan integration based on plans that are being developed or updated. The Planning Commission for Vernal will be a mechanism to ensure mitigation strategies and priorities are included in land use decisions and plans. The commission meets every second Tuesday of each month. 
[bookmark: _heading=h.rtguw3tvivzr]Table 11-17. City of Vernal Fiscal Capability
	Fiscal Capability

	Financial Resources
	Accessible or Eligible to Use?

	Community Development Block Grants
	Yes

	Capital Improvements Project Funding
	Yes

	Authority to Levy Taxes for Specific Purposes
	Yes

	User Fees for Water, Sewer, Gas, or Electric Service
	Yes

	Withhold Public Expenditures in Hazard-Prone Areas
	Yes

	State/Federal Sponsored Grant Programs
	Yes

	Development Impact Fees for Homebuyers or Developers
	Yes



Expansion, Implementation, and Improvement: There is an opportunity to establish specific funding to support the cost match for the implementation of FEMA Hazard Mitigation Assistance grants.
[bookmark: _heading=h.hlpc0cdwxbhc]Table 11-18. City of Vernal Legal and Regulatory Capability
	Legal and Regulatory Capability

	
	Local
Authority Exists to Develop and Implement/
Enforce?

	Building Code Development and Enforcement
	Yes 

	Zoning Ordinance(s)
	Yes

	Subdivision Ordinance(s)
	Yes

	Stormwater Management Program
	Yes

	Floodplain Ordinance(s)
	Yes

	Post Disaster Recovery Program
	No

	Growth Management
	Yes

	Site Plan Review Requirements
	Yes

	General or Comprehensive Plan
	Yes

	Capital Improvement Plan
	No

	Comprehensive Emergency Management Plan / Local Emergency Operations Plan
	Yes



Expansion, Implementation, and Improvement: Vernal will review building and fire codes based on development trends in identified hazards and mitigation measures that can make them more effective at preventing losses. They will be updated to comply with the latest State Codes, as required and applicable.
Ordinances must be modified and updated to reflect changes in development. Ordinances may be used to address land use regulations that support mitigation actions, such as preservation of open space. It should be implemented to require adequate infrastructure to support residential area populations.
[bookmark: _heading=h.guam3yhtvj6v]Table 11-19. City of Vernal Administrative and Technical Capability
	Administrative and Technical Capability

	Staff/Personnel Resources
	Available?
	Full Time/Part Time/Other
	Department/Agency/Position

	Planners or engineers with knowledge of land development and land management practices
	Yes
	Full Time
	Planning & Development Department, City Planning Division

	Engineers or professionals trained in building or infrastructure construction practices
	Yes
	Full Time
	Planning & Development Department, Engineering Division

	Planners or engineers with an understanding of natural hazards
	Yes
	Full Time
	Planning & Development Department, Engineering Division

	Personnel skilled or trained in GIS applications
	Yes
	Full Time
	Uintah County GIS

	Emergency manager
	Yes
	Full Time
	Uintah County Emergency Management

	Grant writers
	Yes
	Full Time
	Uintah County has a grants department that helps write and facilitate grants



Expansion, Implementation, and Improvement: Provide opportunities for continued education to planning staff to maintain state-of-the-art knowledge of new code and regulatory requirements. Grant writing staff need additional support and training on FEMA Hazard Mitigation Assistance grants and conducting BCAs.
Continue to acquire and conduct training for GIS technicians on the latest versions of ArcGIS, improve overall GIS data and attributes, and address hazard vulnerability data gaps.
[bookmark: _heading=h.rwe5i3ys4x4h]Table 11-20. City of Vernal National Flood Insurance Compliance
	National Flood Insurance Compliance

	What department is responsible for floodplain management in your jurisdiction?
	Planning & Development Department, Public Works

	Who is your jurisdiction’s floodplain administrator? (department/position)
	Assistant City Manager/Planning Director/Floodplain Manager

	Does your jurisdiction have any outstanding NFIP compliance violations that need to be addressed? If so, please state what they are.
	No

	Do your flood hazard maps adequately address the flood risk within your jurisdiction? (If no, please state why)
	Yes

	Does your floodplain management staff need any assistance or training to support its floodplain management program? If so, what type of assistance/training is needed?
	Yes. Training and education

	Does your jurisdiction participate in the Community Rating System (CRS)? If so, is your jurisdiction seeking to improve its CRS Classification? If not, is your jurisdiction interested in joining the CRS program?
	No



Expansion, Implementation, and Improvement: Continue to manage the city’s NFIP participation. Support the development of mitigation activities consistent with the best practices for floodplain management and work toward a better CRS Classification.
· [bookmark: _heading=h.epa37ifoki7q]BUILDING CODES
Updating and adopting new building codes, as well as addressing the effectiveness of these codes, can be one of the best ways to conduct mitigation. When properly designed and constructed, many buildings can withstand the impacts of high winds, earthquakes, floods, snow loads, or a tornado. The communities in Uintah County are working with various versions of the International Codes published by the International Code Council, Inc. (ICC). These codes include: 
· 2021 International Residential Code
· 2021 International Building Code
· 2021 International Mechanical Code 
· 2021 International Plumbing Code
· 2021 International Fuel Gas Code
· The residential provisions of the 2015 International Energy Conservation Code
· The commercial provisions of the 2021 International Energy Conservation Code
· 2021 International Existing Building Code
· 2020 edition of the Utah Wildland Urban Interface Code
Additionally, Uintah County enforces the 2017 National Electrical Code and the 2005 edition of the NFPA 225 Model Manufactured Home Installation Standard, both issued by the National Fire Protection Association. Ground snow loads are found by entering specific locations into the 2018 Utah Ground Snow Load Map. 
The cities of Ballard, Naples, and Vernal all follow the above International Codes.
· [bookmark: _heading=h.c1uqfo23o24]Code Administration
Enforcement of code standards is very important to hazard mitigation. Adequate inspections are needed during the course of construction to ensure that the builder understands and implements the requirements. The Building Code Effectiveness Grading Schedule (BCEGS) is a national program used by the insurance industry to determine how well new construction is protected from wind, earthquake, and other non-flood hazards. It is similar to the CRS program and the fire insurance rating scheme: building permit programs are reviewed and scored. A class 1 community is the highest rating, and a class 10 community is the most basic rating. 
Training of code officials is also very important for code enforcement. Training of code officials and inspectors is a large part of the BCEGS rating for a community. Courses are offered through the building code associations to help local officials understand standards that apply to seismic, wind, and flood hazards. 
The table below lists building code adoptions in use within Uintah County.
[bookmark: _heading=h.ttklxqi95qw2]Table 11-21. Building Code Adoptions in Uintah County
	
	Building Code Residential
	Building Code Commercial

	Uintah County
	IRC 2021
	IBC 2021

	Ballard
	IRC 2021
	IRC 2021

	Naples
	IRC 2021 
	IRC 2021 and State of Utah

	Vernal
	IRC 2021
	IBC 2021



· [bookmark: _heading=h.nq9z6sir41ei]PUBLIC SAFETY AGENCIES
· [bookmark: _heading=h.vcmdk23efsg0]Fire Protection
The Utah Fire Marshal lists six fire departments in Uintah County, which include Uintah Fire Suppression Special Service District, Vernal/Uintah County Fire Department (plus Vernal/Maeser Fire Substation), Naples Fire Department, Avalon Fire Department, Jensen Fire Department, and Lapoint-Tridell Fire Department (2020). The county’s fire warden is Corey Auger, who serves Uintah County and Daggett County (Uintah Fire District, 2024). Avalon, Jensen, Lapoint, Naples, Tridell, and Vernal all have fire departments with rescue capabilities for accidents on highways.
When needed, Uintah County also has access to fire crews and resources from the U.S. Forest Service, BLM, National Park Service, U.S. Fish and Wildlife Service, and the U.S. Bureau of Indian Affairs. The state of Utah trains and provides hand crews and engine crews, as well.
· [bookmark: _heading=h.861ipnirkxee]Healthcare Facilities
Uintah County has one primary hospital and several health clinics. Ashley Regional Medical Center is located in Vernal and provides 24/7 emergency services, a variety of surgery options, radiology and lab services, OB services, intensive care unit, cardiac rehabilitation, and chemotherapy/infusions (Ashley Regional, 2024). The 39-bed facility is owned by LifePoint Hospitals. The hospital has been in service since 1941 when it was known as Uintah Basin Hospital. It has changed names and ownership several times over the years and recently completed a new Women’s Center and Infusion Center in 2019. 
Although located in Duchesne County, Uintah Basin Medical Center in Roosevelt is an independently owned 24/7 critical access hospital that services many Uintah County residents and provides comprehensive healthcare services, including dialysis, obstetrics, emergency care, surgery, lab and radiology services, cancer care and infusion services, and more (Uintah Basin Healthcare, 2024). Uintah Basin Healthcare has several clinics and offices, including locations in Vernal. The 35-bed hospital has been open since 1944. 
Additionally, the Uintah-Ouray Service Unit is a health center in Fort Duchesne that services the Ute tribes of the Uintah and Ouray Indian Reservation. The health center provides ambulatory services, general medical services, surgical follow-up, pediatrics, optometry, prenatal, and postpartum care. They also partner frequently with Uintah Basin Medical Center and Ashley Valley Medical Center to provide care (IHS, 2024).
The Tri-County Health Department, Uintah Care Center, Golden Age Center, and Northeastern Counseling Center provide medical, health, and human services and programs throughout the county, as well (Uintah County General Plan, 2005, amended 2012).
· [bookmark: _heading=h.q8o239q3d51d]Emergency Services
Uintah County Emergency Management is located in Vernal, Utah and is under the direction of Heidi Lundberg, who is the county’s Emergency Manager. 
EMS for the county are dispatched from the Central Dispatch Center in Vernal. EMTs are all certified by the state of Utah, Bureau of EMS. Additional ambulance services are provided by Gold Cross Ambulance, Uintah Basin Medical Center, and Ute Indian Tribe EMS.
Several air ambulance and helicopter transport/rescue companies service the Uintah County area, including, but not limited to, Air Ambulance World, Classic Air Medical, Angel MedFlight, Intermountain Life Flight, and the Utah Department of Public Safety Aero Bureau.
· [bookmark: _heading=h.omklql5d7rbc]Law Enforcement & Public Safety
The Utah Department of Public Safety (DPS) includes one participating law enforcement agency in Uintah County, which is the Uintah County Sheriff’s Office. The Sheriff’s Office is located at 641 E 300 S in Vernal, Utah. The Uintah County Sheriff is Steve Labrum with Chief Deputy Brian Fletcher. The Sheriff’s Office provides law enforcement throughout the county where other primary law enforcement agencies do not exist. There are also BLM-administered lands, U.S. Forest Service lands, SITLA lands, tribal lands, and one National Monument in the county that each have their own attendant law enforcement authorities in addition to the county sheriff.
Naples Police Department is located at 1420 E 2850 S in Naples. Vernal Police Department is located at 374 E Main St. in Vernal.
The Highway Patrol Office in the county is located at 641 E 300 S Suite 300 in Vernal. This office services the entire Uintah Basin Region of Daggett, Duchesne, and Uintah Counties. 
· [bookmark: _heading=h.idtdxnm9r7l]LAND USE PLANNING & CHANGES IN DEVELOPMENT AND FUTURE DEVELOPMENT
This section of the Uintah County Hazard Mitigation Plan Annex examines the relationship between the county’s General Plan, Land Use or Zoning Ordinances, and the AHMP. Incorporating hazard mitigation practices into land use planning is extremely important as future developments are planned and constructed. Through proper planning within the individual jurisdictions, risk to property owners can be reduced and future disaster related economic losses avoided. Land Use and Mitigation Planning Integration are seen as critical components of the mitigation program in Uintah County.
Uintah County’s General Plan was last revised and adopted in 2012. The plan should be reviewed and updated to address condition changes within the county and the economy. 
The Future Land Use Map can be found in the Uintah County Land Use Plan on page 33, which was last updated in 2011. The map provides a comprehensive, legal, and strategic basis for implementing zoning changes and land use code updates that the county may want to pursue in the immediate term. It will also provide the basis for future decisions regarding individual rezone requests for years to come. The end goal is to produce a sustainable, well-balanced development pattern for the future. To develop the Future Land Use Map, citizens, planning bodies, and decision makers assessed current zoning, as compared to what exists on the ground now, and envisioned how the county will develop into the future, taking into consideration and balancing many variables, including existing community values, hazard risks, and other concerns. The latest update represents the vision for how the county will develop over the next 20–30 years. 
The hazard risk assessment (see Chapter 2 Hazard Risk Summary) took into consideration changes in development and future development trends based on planning and zoning maps and documents. The following tables highlight those sections of the assessment:
	Hazard Event
	Changes in Development and Hazard Vulnerability
(High, Medium, Low)
	Vulnerability Factor (Adjust Impact Factor to Change Scores)
	Multiplied by Weighting Factor (1)

	Extreme Heat
	Low
	1
	1

	Lightning
	Low
	1
	1

	Hail
	Low
	1
	1

	Tornado
	Low
	1
	1

	Straight-line Wind
	Low
	1
	1

	Extreme Cold
	Low
	1
	1

	Winter Storm
	Low
	1
	1

	Avalanche
	Medium
	2
	2

	Wildfire
	Medium
	2
	2

	River or Stream Flood
	Medium
	2
	2

	Flash Flood
	Medium
	2
	2

	Dam Failure
	Medium
	2
	2

	Drought
	Low
	1
	1

	Earthquake
	Medium
	2
	2

	Landslide
	Low
	1
	1

	Expansive Soils
	Low
	1
	1

	Land Subsidence
	Low
	1
	1

	Changes in Development Factor—Changes in development since the previous plan was approved (if this is an update) or in the past five years (if this is a new plan) have increased or decreased the community’s vulnerability/exposure to this hazard. [Weighted Factor: 1]

	High—Changes in development have significantly increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 3)

	Medium—Changes in development have increased the vulnerability/exposure of the community to this hazard, but not significantly (Vulnerability Factor = 2)

	Low—Changes in development have minimally increased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 1)

	No Vulnerability—Changes in development have had no effect and/or have decreased the vulnerability/exposure of the community to this hazard (Vulnerability Factor = 0)



	Hazard Event
	Impact of Future Development (High, Medium, Low)
	Impact Factor (Adjust Impact Factor to Change Scores)
	Multiplied by Weighting Factor (1)

	Extreme Heat
	Low
	1
	1

	Lightning
	Low
	1
	1

	Hail
	Low
	1
	1

	Tornado
	Low
	1
	1

	Straight-line Wind
	Low
	1
	1

	Extreme Cold
	Low
	1
	1

	Winter Storm
	Low
	1
	1

	Avalanche
	Medium
	2
	2

	Wildfire
	Medium
	2
	2

	River or Stream Flood
	Medium
	2
	2

	Flash Flood
	Medium
	2
	2

	Dam Failure
	Medium
	2
	2

	Drought
	Low
	1
	1

	Earthquake
	Medium
	2
	2

	Landslide
	Low
	1
	1

	Expansive Soils
	Low
	1
	1

	Land Subsidence
	Low
	1
	1

	Future Development Factor—The potential that future development will have on increasing or decreasing the impact/consequence of this hazard. [Weighted Factor: 1]

	High—Future development trends will significantly increase the impact/consequence of this hazard (Impact Factor = 3)

	Medium—Future development trends will increase the impact/consequence of this hazard, but not significantly (Impact Factor = 2)

	Low—Future development trends will minimally increase impact/consequence of this hazard (Impact Factor = 1)

	No Impact—Future development trends will not increase the impact/consequence of this hazard, and/or may even decrease the impact/consequence of this hazard (Impact Factor = 0)



· [bookmark: _heading=h.vjbbfh39gqmh]City of Ballard
The city of Ballard updated their General Plan in 2019. The plan establishes how Ballard will “provide a formal policy foundation for enhancing community relations, pursuing economic development activities, coordinating infrastructure planning, and fostering city and county/state cooperation” (Ballard General Plan, 2019). It describes the city’s plans and goals for transportation, public services, public safety, moderate income housing, community promotion and economic development, recreation, parks, aesthetics, historic preservation, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, climate, history, socioeconomic drivers, and demographics of the area. However, it is recommended that the city of Ballard include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.iicn77nagmqz]City of Naples
The city of Naples updated their General Plan in 2021. The plan provides a set of defined community visions or goals for a community to focus on for the years that follow final acceptance of the plan (Naples General Plan, 2021). It describes the city’s plans and goals for transportation, public services, public safety, moderate income housing, community promotion and economic development, infrastructure, heritage and culture, historic preservation, community design, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, history, socioeconomic drivers, land capacity, and demographics of the area. However, it is recommended that the city of Naples include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.5wdrtlcnwd9k]City of Vernal
The city of Vernal updated their General Plan in 2020. The plan establishes how the citizens of Vernal can “take a look at the community today, to determine what is good and what requires improvement, and to look into the future and ‘plan’ for anticipated changes” (Vernal General Plan, 2020). It describes the city’s plans and goals for transportation, public services, public safety, funding options, community promotion and economic development, sensitive lands and environmental conditions, recreation, parks, aesthetics, historic preservation, infrastructure, and land use. It also complements the community profile in the Mitigation Plan by detailing the location, history, socioeconomic drivers, and demographics of the area. However, it is recommended that the city of Vernal include an update to their General Plan in which they add a Hazardous Areas section that outlines each hazard in the Mitigation Plan to more fully align with the Mitigation Plan.
· [bookmark: _heading=h.14qshgentaqh]NFIP CONTINUITY STRATEGY
Uintah County participates in the National Flood Insurance Program (NFIP) as do the cities of Ballard, Naples, and Vernal. Uintah County’s participation in the regular phase of the National Flood Insurance Program began February 1, 1986. The city of Ballard began its participation in the regular phase of the NFIP on January 30, 2013. The city of Naples began on July 11, 2011. The city of Vernal began on March 18, 1986. 
Uintah County has no communities within the 100-year floodplain hazard area that are not participating in the NFIP. Uintah County has no communities under suspension or revocation of participation in the NFIP.
Substantial Damage
Substantial damage, for the purpose of determining compliance with the flood provisions of the Municipal Code, means damage of any origin sustained by a structure by which the cost of restoring the structure to its before damaged condition would equal or exceed 50% of the market value of the structure before the damage occurred.  
Substantial Improvement
Substantial improvement, for the purpose of determining compliance with the flood provisions of the Municipal Code, means any repair, alteration, addition, or other improvement of a building or structure, whose cost equals or exceeds 50% of the market value of the structure before the improvement or repair started. If the structure has sustained substantial damage, any repairs are considered substantial improvement regardless of the actual repair work performed. The term does not, however, include either:

•	Any project for improvement of a building required to correct existing health, sanitary, or safety code violations identified by the code official and that is the minimum necessary to assure safe living conditions.
•	Any alteration of a historic structure, provided that the alteration would not preclude the structure’s continued designation as a historic structure. 

Table 11-22. NFIP Participation in Uintah County
	NFIP Participation Category
	Uintah County
	City of Ballard
	City of Naples
	City of Vernal

	FIRM Date
	02/14/1975
	10/06/2010
	10/06/2010
	07/30/1976

	Participating in CRS (Class)
	N/A
	N/A
	N/A
	N/A

	Number of NFIP Policies
	72
	1
	2
	23

	Total Coverage
	
	
	
	

	Total Written Premium + FPF
	
	
	
	

	Are FIRMs Digital or Paper?
	Digital
	Digital
	Digital
	Digital

	Repetitive Loss Properties
	0
	0
	0
	0

	Severe Repetitive Loss Properties
	0
	0
	0
	0

	Source: FEMA Repetitive Losses/BCX Claims Utah, 2023
	
	



Specific NFIP and floodplain related activities include:
· Uintah County published the Storm Water Master Plan in June 2008.
· Uintah County continues to offer one-on-one advice to property owners on how to protect property and has staff available to make site visits to property owners regarding flooding and drainage issues on private property.
· Uintah County began the Ashley Valley Watershed Project in 2019 to mitigate flooding in Ashley Valley by constructing additional debris/detention basins to collect stormwater and debris, piping 9.6 miles of the Ashley Central Canal, and constructing three miles of recreational trails (Uintah County, 2024).








PART III: MITIGATION STRATEGY
· [bookmark: _heading=h.y0ku7bmo8dt]CHANGES IN PRIORITY
· [bookmark: _heading=h.5ewjeo6vztnr]CHANGES IN PRIORITY
[bookmark: _heading=h.dkefdxnpvv0m]Mitigation priorities have not significantly changed for either Uintah County or the cities of Ballard, Naples, or Vernal since the update of the last plan. For the 2024 plan update, mitigation goals for Uintah County and the cities of Ballard, Naples, and Vernal were significantly updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations. The plan also underwent a complete rewrite to better align with new local mitigation plan requirements. 
Also, for past mitigation projects identified in previous iterations of the plan, a 2024 Status Update and Changes in Priority section was included for each past action. A description of the update and changes in priority were included, if appropriate and applicable.  
· [bookmark: _heading=h.iibhbfjxumgz]MITIGATION STRATEGIES
· [bookmark: _heading=h.qahjylb5po3a]MITIGATION ACTION PLAN
The action plan helps to prioritize mitigation initiatives according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The action plan also provides the framework for how the proposed projects and initiatives will be implemented and administered over the next five years.

· [bookmark: _heading=h.syri1h3v7n]Mitigation Strategy/Goals
The planning team reviewed the existing mitigation goals for Uintah County and the cities of Ballard, Naples, and Vernal were updated to better align with current federal priorities, ongoing sustainability efforts in both jurisdictions, and a more concerted focus on achieving equitable outcomes for all communities, including underserved communities and socially vulnerable populations.
Goal 1. Protection of life before, during, and after the occurrence of a disaster and reducing the impact of damage where problems cannot be eliminated.
Goal 2. Protection of emergency response capabilities (critical infrastructure)
Goal 3. Protection of developed property, homes and businesses, industry, education opportunities and the cultural fabric of a community, by combining hazard loss reduction with the community's environmental, social and economic needs.
Goal 4. Protection of natural resources and the environment, when considering mitigation measures.
Goal 5. Promoting public awareness through education of community hazards and mitigation measures.
Goal 6. Preserving and/or restoring natural features that provide mitigation such as floodplains.
Goal 7. Provide a basis for funding of projects outlined as hazard mitigation strategies.
Goal 8. Establish a framework and database for the jurisdictions to use to apply for aid.

· [bookmark: _heading=h.8z1n088j0bj9]Mitigation Strategy/Action Timeline Parameters
While the preference is to provide definitive project completion dates, this is not possible for every mitigation strategy/action. Therefore, the parameters for the timeline (Projected Completion Date) are as follows:
· Short-term—To be completed in 1 to 5 years
· Long-term—To be completed in greater than 5 years
· Ongoing—Currently being implemented under existing programs but without a definite completion date
· [bookmark: _heading=h.e07rbaua1g1c]Mitigation Strategy/Action Benefit Parameters
Benefit ratings are defined as follows:
· High—Project will provide an immediate reduction of risk exposure for life and property.
· Medium—Project will have a long-term impact on the reduction of risk exposure for life and property, or project will provide an immediate reduction in the risk exposure for property.
· Low—Long-term benefits of the project are difficult to quantify in the short term.
· [bookmark: _heading=h.tt4kfb46t0dz]Mitigation Strategy/Action Estimated Cost Parameters
While the preference is to provide definitive costs (dollar figures) for each mitigation strategy/action, this is not possible for every mitigation strategy/action. Therefore, the estimated costs for the mitigation initiatives identified in this plan are identified as high, medium, or low, using the following ranges:
· High—Existing funding will not cover the cost of the project; implementation would require new revenue through an alternative source (e.g., bonds, grants, and fee increases). 
· Medium—The project could be implemented with existing funding but would require a re-apportionment of the budget or a budget amendment, or the cost of the project would have to be spread over multiple years. 
· Low—The project could be funded under the existing budget. The project is part of or can be part of an ongoing existing program.
· [bookmark: _heading=h.hdfo87j5vzo2]Mitigation Strategy/Action Prioritization Process
The action plan must be prioritized according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section 201.6(c)(3)(iii)). The benefits of proposed projects were weighed against estimated costs as part of the project prioritization process. The benefit/cost analysis was not of the detailed variety required by FEMA for project grant eligibility under the Hazard Mitigation Grant Program (HMGP) and Building Resilient Infrastructure and Communities (BRIC) grant program. A less formal approach was used because some projects may not be implemented for up to 10 years, and associated costs and benefits could change dramatically in that time. Therefore, a review of the apparent benefits versus the apparent cost of each project was conducted. Parameters were established for assigning subjective ratings (high, medium, and low) to the costs and benefits of these projects.
The priorities are defined as follows:
· High—A project that addressed numerous goals or hazards, has benefits that exceed cost, has funding secured or is an ongoing project, and meets eligibility requirements for the HMGP or BRIC grant program. High priority projects can be completed in the short term (1 to 5 years).
· Medium—A project that addressed multiple goals and hazards, that has benefits that exceed costs, and for which funding has not been secured but that is grant eligible under HMGP, BRIC, or other grant programs. The project can be completed in the short term once funding is secured. Medium priority projects will become high priority projects once funding is secured.
· Low—A project that will address few or no goals, mitigate the risk of one or few hazards, has benefits that do not exceed the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for HMGP or BRIC grant funding, and for which the timeline for completion is long term (1 to 10 years). Low priority projects may be eligible for other sources of grant funding from other programs.
For many of the strategies identified in this action plan, the partners may seek financial assistance under the HMGP or HMA programs, both of which require detailed benefit/cost analyses. These analyses will be performed on projects at the time of application using the FEMA benefit-cost model. For projects not seeking financial assistance from grant programs that require detailed analysis, the partners reserve the right to define “benefits” according to parameters that meet the goals and objectives of this plan.
· [bookmark: _heading=h.3jg0j965guqz]MITIGATION PROJECTS
Listed below are the goals and objectives developed by the mitigation plan and the priority projects that were developed to address the risks posed. Included in the list are a rough estimate of cost and an anticipated period for further investigation, project development, and implementation.
Participating jurisdictions agreed upon  mitigation actions that apply to the county and all or some participating jurisdictions (see 17.2.1 New Mitigation Projects and 17.2.2 Ongoing Mitigation Projects). These shared actions, some of which address all hazards, help to meet the following FEMA requirement: “Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects for each jurisdiction being considered to reduce the effects of hazards, with emphasis on new and existing buildings and infrastructure? Does the plan include one or more action(s) per jurisdiction for each hazard identified within the risk assessment?” In addition to the  mitigation measures that apply to the county and all participating jurisdictions, most communities identified additional mitigation actions unique to their jurisdiction. The following table summarizes the jurisdictions’ mitigation measures in relationship to the hazards addressed in the risk assessment.
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· [bookmark: _heading=h.w1gmjjn53mj0]New Mitigation Projects
· Uintah County New Projects
	Mitigation Project: Install backup generators in assisted living/nursing homes in Uintah County.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	Nursing Homes and Assisted Living Agencies
	High
	Ongoing
	The total cost of this action item is highly dependent on the community. The primary cost associated with this action item is the staff time that will be required. Communities that have a greater awareness of the critical facilities within their community will have an easier time verifying backup generation capabilities. Implementation of redundant power and the cost to do so will vary.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal1and 2
	All Hazards
Severe Summer Weather
Severe Winter Weather
Wildfire
Flood
Drought
Earthquake
Landslide
Problem Soils
	High
	Uintah County general funds,  HMGP

	Action/Implementation Plan and Project Description:

	Prioritize facilities in need of backup power supply.  Apply for funding based on prioritization, explore possibilities of added automatic transfer switches to offset costs and utilize portable generators where appropriate and more cost effective.



	[bookmark: _heading=h.vt02a9gljvev]Mitigation Project: Upgrade culverts in Uintah County.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Road Department
	Uintah County Emergency Management, City of Ballard Planning, City of Naples Planning and City of Vernal Planning
	High
	Ongoing
	Medium costs dependent on the number and size of culverts.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood
	High
	Uintah County general funds, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Identify problem locations and prioritize based on benefit cost analyses and population impacted.



	Mitigation Project: Upgrade canals in Uintah County.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Uintah County
	Uintah County Emergency Management 
	Canal Companies  Uintah County Road Department
	High
	Ongoing
	High, would require outside funding and input from both canal owners and residential owners in the anticipated areas.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood
	High
	Uintah County general funds, SHGP, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Prioritize locations based on direct impacts and loss of function.



	Mitigation Project: Install water retention pond for Yellow Hill area.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Uintah County
	Uintah County Community Development 
	Uintah County Emergency Management, Uintah Fire Suppression Special Service District, Roads Department
	Medium
	Ongoing
	High, outside funding sources will likely be required.


	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood
	Medium
	Uintah County general funds, SHGP, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Provide water retention to the impacted areas from flood waters.



	Mitigation Project: Install rip rap along Ashley Creek.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Uintah County, City of Vernal, City of Naples
	Uintah County Road Department 
	Uintah County Emergency Management
	High
	Ongoing
	Medium, costs dependent up the size of the area to be mitigated additional costs anticipated.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 2, 3 and 4
	Flood
	High
	Uintah County general funds, SHGP, HMGP and BRIC

	Action/Implementation Plan and Project Description:

	Provide erosion control and potential downstream flooding issues.



	Mitigation Project: Provide problem soil education via social media and Local Emergency Planning Committee (LEPC) meetings for public and private sector participant education.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2025
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	Private sector vendors
	Low
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Problem Soils (Expansive Soils and Land Subsidence)
	Low
	Uintah County general funds and city general funds

	Action/Implementation Plan and Project Description:

	Public awareness campaign to address best practices for problem soil events and susceptibility, 



	Mitigation Project: Provide public education and outreach opportunities via printed materials and social media related to severe summer weather, sever winter weather , drought and problem soils. Outreach opportunities will be conducted in comncurrence with annual HMP review.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	City Manager for each participating jurisdiction
	High
	Ongoing
	Varying costs, in house resources can be used for social media with minimal costs associated with available printed materials provided via FEMA and NWS.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	1,2,3,4
	Severe Summer Weather (Extreme Heat, Lightning, Hail, Tornado, Straight-Line Wind),Severe Winter Weather (Extreme Cold, Winter Storm, Avalanche), Drought and Problem Soils
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide opportunities and outreach materials to public for educational information related to the identified hazards to better mitigate against these hazards.



· City of Vernal New Projects
	Mitigation Project: Improve traffic control and clearance priority during heavy snow, snow drifting, and white out conditions. 

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	City of Vernal
	City of Vernal Public Works
	Uintah County
	High
	Ongoing
	$10,000 

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 2
	Avalanche, Straight-line Wind, Severe Winter Weather
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Prioritizing areas for removal based on impacts to life, safety and infrastructure.



	Mitigation Project: Facilitate exercises for public and elected officials to educate and promote reduced water usage.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2024
	City of Vernal
	Uintah County Emergency Management, 
	Local Water District Directors
	High
	Ongoing
	Medium

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Drought, Flood
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Strengthen program and polices for water preservation and usage.



· [bookmark: _heading=h.afa73588sxt0]Ongoing Mitigation Projects
· Uintah County Ongoing Projects
	Mitigation Project: Facilitate exercises for public attendance to educate and inform local elected officials, developers, and citizens of dam failure risk and preparedness actions.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	Uintah County Law Enforcement and City Law Enforcement 
	Medium
	Ongoing
	Medium costs

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Dam Failure
	Medium
	Uintah County general funds, BOR, local water districts

	Action/Implementation Plan and Project Description:

	Inform and educate public and elected officials on best practices for dam failure risks.



	Mitigation Project: Obtain and retain updated Emergency Action Plans for dams with inundation areas within the county.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	N/A
	Low

	Ongoing
	Low, EAPs from high hazard dam owners have the needed information.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 6
	Dam Failure
	Low
	Uintah County general funds

	Action/Implementation Plan and Project Description:

	Work in conjunction with dam owners/operators to ensure EAPs are up to date and shared with appropriate entities. 



	Mitigation Project: Conduct public awareness campaign(s) to promote reduced water usage.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	Uintah County local water companies
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Drought
	Medium
	Uintah County general funds 

	Action/Implementation Plan and Project Description:

	Provide best practices to public for water usage and preservation.



	[bookmark: _heading=h.3rrub34vt9t4]Mitigation Project: Educate the public regarding earthquake safety and preparedness through dissemination of earthquake literature at preparedness fairs, faith-based preparedness efforts, and the county building/EOC.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management on behalf of all jurisdictions (Uintah County, Ballard, Naples, and Vernal)
	N/A
	Low
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Earthquake
	Low
	Uintah County general funds, HMGP

	Action/Implementation Plan and Project Description:

	Provide best practices to public for earthquake awareness and safety.




	Mitigation Project: Promote awareness of the local earthquake hazard by participating in the Great Utah ShakeOut.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	N/A
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Earthquake
	Medium
	Uintah County general funds 

	Action/Implementation Plan and Project Description:

	Provide best practices to public for earthquake awareness and safety.



	Mitigation Project: Maintain substantial supply of sandbags and filler to protect life, structures, and property in the event of flooding incidents.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Road Department
	Uintah County Emergency Management on behalf of all jurisdictions (Uintah County, Ballard, Naples, and Vernal)
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3, 4 and 6
	Flood
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide stockpile of assets for public and government use in times of need.



	Mitigation Project: Provide public awareness campaign during high snowpack years regarding the need to mitigate against flood damage. Involve private sector vendors to stock supplies whereby private citizens can prepare for their own property protection.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County
	Uintah County Emergency Management 
	Private sector vendors
	Medium
	Ongoing
	Medium, dependent upon the amount of supplies stored for each POD

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Flood
	Medium
	Uintah County general funds, private sector vendors, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide awareness materials for citizens and contact information as applicable for assistance.



	Mitigation Project: Promote private citizen flood mitigation efforts in the county through public awareness campaign(s) using social media.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County
	Uintah County Emergency Management 
	N/A
	High
	Ongoing
	Low, use of county and city existing websites and social media.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Flood
	High
	Uintah County general funds 

	Action/Implementation Plan and Project Description:

	Provide details to public regarding personal mitigation activities to reduce flooding risks at the individual level to assist in potential strain on government resources.



	Mitigation Project: Provide landslide hazard education via social media and Local Emergency Planning Committee (LEPC) meetings for public and private sector participant education.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah County Emergency Management 
	City of Ballard, City of Naples, City of Vernal  City Managers,Private sector vendors
	Low
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1 and 5
	Landslide
	Low
	Uintah County general funds

	Action/Implementation Plan and Project Description:

	Public awareness campaign to address best practices for landslide events and susceptibility, 



	Mitigation Project: Emergency management assist Uintah Fire Suppression Special Service District efforts to promote defensible space in the Wildland/Urban Interface and fire safety.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management on behalf of all jurisdictions (Uintah County, Ballard, Naples, and Vernal)
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1,4 and 5
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District 

	Action/Implementation Plan and Project Description:

	Education campaigns for promoting defensible spaces around critical assets and private ownership.



	Mitigation Project: Develop and maintain defensible space around the Eagle View Elementary and Lapoint Elementary schools located on the outskirts of town in wildfire areas.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management
	High
	Ongoing
	Medium, dependent upon amount of space needed

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1,4 and 5
	Wildfire
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Conduct cost effective measures when applicable, review and apply for funding on larger scale projects as needed.



	Mitigation Project: Coordinate with Uintah Fire Suppression Special Service District on developing a Community Wildfire Preparedness Plan (CWPP) for the county.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	Uintah County, City of Ballard, City of Naples, City of Vernal
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management on behalf of all jurisdictions (Uintah County, Ballard, Naples, and Vernal)
	High
	Ongoing
	Low, utilizing existing planning mechanisms and implementing into mitigation measures

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1,4 and 5
	Wildfire
	High
	Uintah County general funds, Uintah Suppression Special Service District 

	Action/Implementation Plan and Project Description:

	Review funding opportunities to develop CWPP, if funding available, develop CWPP.



· City of Ballard Ongoing Projects
	Mitigation Project: Enforce zoning laws that restrict building in floodplain areas.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Ballard
	City of Ballard planning and Zoning
	Uintah County Emergency Management
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1,4 and 5
	Flood
	Medium
	Uintah County general funds 

	Action/Implementation Plan and Project Description:

	Enforce existing laws/ordinances



	Mitigation Project: Assist Uintah Fire Suppression Special Service District and Roosevelt Fire Department in efforts to promote defensible space in the Wildland/Urban Interface and fire safety in the community.  

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Ballard, Uintah County
	Uintah Fire Suppression Special Service District 
	Uintah County Emergency Management, Roosevelt Fire Department, City of Ballard
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1,4 and 5
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District, Roosevelt Fire Department 

	Action/Implementation Plan and Project Description:

	Education campaigns for promoting defensible spaces around critical assets and private ownership.



	Mitigation Project: Participate in county's development of a Community Wildfire Preparedness Plan (CWPP) for the county which will include the city.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Ballard, Uintah County
	Uintah County Emergency Management 
	Uintah Fire Suppression Special Service District, Roosevelt Fire Department, City of Ballard
	High
	Ongoing
	Low, participating in existing planning mechanism and incorporating mitigation measures.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1,4 and 5
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District, Roosevelt Fire Department, HMGP

	Action/Implementation Plan and Project Description:

	Review funding opportunities to develop CWPP, if funding available, develop CWPP.



· City of Naples Ongoing Projects
	Mitigation Project: Participate in county facilitated exercises for public attendance to educate and inform local elected officials, developers, and citizens of dam failure risk and preparedness actions.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples, Uintah County
	Uintah County Emergency Management 
	Naples Water & Sewer
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, and 5
	Dam Failure
	Medium
	Uintah County general funds, BOR, local water districts, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Inform and educate public and elected officials on best practices for dam failure risks.



	Mitigation Project: Explore possibility of waterwise landscaping ordinances and study feasibility of increasing current water storage capabilities as the city's needs for water increase.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples, Uintah County
	Naples Water & Sewer
	Uintah County Emergency Management, City of Naples
	Medium
	Ongoing
	Medium, additional costs associated with studies needed.

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 2 and 4
	Drought
	Medium
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Review feasibility of new ordinances, if feasible develop and implement ordinances. 



	Mitigation Project: Enforce zoning laws related to floodplain building.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples
	City of Naples planning and zoning
	Uintah County Emergency Management
	Medium
	Ongoing
	Low, enforcing existing regulations

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 3 and 4
	Flood
	Medium
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Enforcement of existing laws/ordinances for floodplain management.



	Mitigation Project: Participate in updating of the County EOP for coordination and communication in regard to flooding.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples, Uintah County
	Uintah County Emergency Management 
	City of Naples planning and zoning
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 7 and 8
	Flood
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide input in existing EOP related to flooding issues.



	Mitigation Project: Complete the update of the Ashley Valley Storm Water Master Plan that reconciles the current development and surface drainage project with the plan.  

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples
	City of Naples Planning & Zoning Division 
	Uintah County Emergency Management
	Medium
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4, 7 and 8
	Flood
	Medium
	Uintah County general funds, Ashley Valley Water & Sewer Improvement District 

	Action/Implementation Plan and Project Description:

	Update existing plan with pertinent information.



	Mitigation Project: Participate in updating of the County EOP for coordination and communication in regard to wildfire.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples, Uintah County
	Uintah County Emergency Management 
	City of Naples planning and zoning Uintah Fire Suppression Special Service District
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 4, 7 and 8
	Wildfire
	High
	Uintah County general funds 

	Action/Implementation Plan and Project Description:

	Provide input in existing EOP related to wildfire concerns.



	Mitigation Project: Assist Uintah Fire Suppression Special Service District in efforts to promote defensible space in the Wildland/Urban Interface and fire safety in the community.  

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples, Uintah County
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management, City of Naples Fire
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District

	Action/Implementation Plan and Project Description:

	Education/outreach campaign to assist in promoting defensible spaces.



	Mitigation Project: Participate in county's development of a Community Wildfire Preparedness Plan (CWPP) for the county which will include the city.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Naples, Uintah County
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management, City of Naples Fire
	High
	Ongoing
	Medium

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Participate in the CWPP if funding to develop plan becomes available.



· City of Vernal Ongoing Projects
	Mitigation Project: Enforce zoning laws related to floodplain building.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Vernal
	Vernal Planning & Development, Public Works
	Uintah County Emergency Management, City of Vernal
	Medium
	Ongoing
	Low, enforcing existing ordinances

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood
	Medium
	Uintah County general funds 

	Action/Implementation Plan and Project Description:

	Enforce existing laws and ordinances.



	Mitigation Project: Maintain supply of sandbags and filler to assist community with the protection of life, structures, and property in the event of flooding.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Vernal, Uintah County
	Uintah County Emergency Management 
	Vernal Planning & Development, Public Works, City of Vernal
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Flood
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide flood protection supplies to citizens and public entities as needed.



	Mitigation Project: Participate in updating of the County EOP for coordination and communication in regard to flooding.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Vernal, Uintah County
	Uintah County Emergency Management 
	Vernal Planning & Development, Public Works, City of Vernal
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3, 4, 7 and 8
	Flood
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Update flood related concerns in existing EOP as updates needed.



	Mitigation Project: Participate in updating of the County EOP for coordination and communication in regard to wildfire.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Vernal, Uintah County
	Uintah County Emergency Management 
	Uintah Fire Suppression Special Service District, City of Vernal
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Wildfire
	High
	Uintah County general funds, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Provide updates as needed in the EOP regarding wildfire concerns.



	Mitigation Project: Assist Uintah Fire Suppression Special Service District in efforts to promote defensible space in the Wildland/Urban Interface and fire safety in the community.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Vernal, Uintah County
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management, City of Vernal
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Participate in promoting defensible spaces for wildfire protection, through printed materials and educational meetings when appropriate.



	Mitigation Project: Participate in county's development of a Community Wildfire Preparedness Plan (CWPP) for the county which will include the city.

	Year Initiated
	Applicable Jurisdiction
	Lead Agency/
Organization
	Supporting Agencies/
Organizations
	Priority and Level of Importance (Low, Medium, High)
	Projected Completion Date
(Short-term, Long-term, or Ongoing)
	Estimated Cost & Analysis (Low, Medium, High)

	2019
	City of Vernal, Uintah County
	Uintah Fire Suppression Special Service District
	Uintah County Emergency Management, City of Vernal
	High
	Ongoing
	Low

	Applicable Goal(s)
	Hazard(s) Mitigated
	Benefit Analysis
(Low, Medium, High)
	Potential Funding Source(s)

	Goal 1, 2, 3 and 4
	Wildfire
	High
	Uintah County general funds, Uintah Fire Suppression Special Service District, SHGP, HMGP

	Action/Implementation Plan and Project Description:

	Participated in the development of CWPP if/when funding becomes available for plan development.



· [bookmark: _heading=h.zddax2imocyd]Completed Mitigation Projects
	COMPLETED MITIGATION PROJECTS

	Mitigation Project
	Year Initiated
	Applicable Jurisdiction
	Lead Agency/ Organization
	Priority (Low, Medium, High)
	Status
	Hazard(s) Mitigated

	Uintah County (County-Led)

	Support the implementation and enforcement of water laws that encourage the legal use of water resources. Accomplish through press releases, building relationships and publishing a “fact sheet.”
	2014
	Uintah County
	Uintah County Emergency Management
	High
	Completed
	Drought

	Identify and maintain critical transportation and utility services.
	2014
	Uintah County
	Uintah County Roads Department
	High
	Completed
	Earthquake

	Develop and enforce current local, state, and federal fire and building codes regarding defensible spaces and other measures.
	2014
	Uintah County
	Uintah Fire Suppression Special Service District
	High
	Completed
	Wildfire

	City of Naples

	Work with the Utah Division of Water Rights and other groups to implement Emergency Action Plans on a local level.
	2014
	City of Naples
	Utah Division of Water Rights
	Low
	Completed
	Dam Failure

	Require wild land/urban interface mitigation through county ordinance. Talk with Utah FFSL about writing a Community Wildfire Protection Plan, and encourage firewise ordinances and building codes.
	2014
	City of Naples
	Uintah Fire Suppression Special Service District
	Low
	Completed
	Wildfire

	City of Vernal

	Maintain and enforce water rate policies that encourage water conservation.
	2013
	City of Vernal
	City of Vernal
	High
	Completed
	Drought
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Emergency Operations Centers
Law Enforcement Facilities 3
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Critical County and City Facilities’ 11
Essential Utilities® 21
Major Roadways® 5

Notes:

1Duchesne City office, CUWCD office, County Admin, Myton City
Office, Roosevelt Office, Altamont office, Tabiona office, Duchesne
Tri-County Health Department, Villa, County Events Center, School
District Warehouse

2Water utilities (Roosevelt City, Duchesne City, Tabiona Town, Myton
City, Altamont Town, Neola Water, Hanna Water, Fruitland Water, East
Duchesne Water, South Duchesne Water, Upper Country Water,
Johnson Water), Sewer utilities (Tabiona, Myton, Altamont, Neola,
Duchesne, Roosevelt), Strata (telecom) main building in Roosevelt,
Moon Lake Electric main buildings in Roosevelt. Chevron crude oil
pipeline

3Hwy 40, SR-191, SR-87, SR-35, SR-121
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Phone:

New Mitigation Action (Please Describe):

Year Intiated. 2024 (New Witigation Action)

‘Applicable Jurisdiction

Lead Agency/Organiz:

Supporting Agencies/Organizations

Potential Funding Source

Estimated Cost

Benefits (oss avoided)

Projected Completion Date

PRIORITY (High, Medium, Low)

Please indicate f the mitigation goals and objectives below are applicable to the new mitigation
action/project). Check Al That Apply.

TR

T Profection of fe before, duing, and aftr he oocurrence of a disasler and reducing e Impactof
damage where problems cannol be eliminated.

2 Protecton of emergency response capabiltes (il infrasiructure]

3-Protection of developed propert, homes and businesses, industy, cducalon OppOTunTies and The
cultural fabic of a community, by combiing hazard los reduction with the community's environmental,
Sorial and economic needs

4. Protection of naturalresoUrces and e environTmen. vihen considering Tigalon measures.

5_Promoiing pubic awareness hrough education of community hazards and mitigaion measures.

. Preseing andlr estoring nafural eatures that provide mligation such as foodplains.

7 Provide a basis fof funding of projecs oufined as hazard mtiation straecies.

S Establish a ramework and database fo the fursdictons 10 use o apoly for aid
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U.S. Drought Monitor

Utah

April 9, 2024
(Released Thursday, Apr. 11, 2024)
Valid 8 a.m. EDT

Intensity:

None
[ poAbnormaly bry
[ 1 Moderate brought
[ o2 severe brougnt
I o extreme Drought
Il o Exceptional Drought

‘The Drought Monitor focuses on broad-scale
‘conditions. Local conditions may vary. For more
information on the Drought Monitor, go fo
htips//droughtmonitor.unl edu/About aspx

Author:

Brad Pugh
CPC/NOAA

droughtmonitor.unl.edu
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ect Earthquake Damage

Building Damage

Hazus estimates that about 19 buildings will be at least moderately damaged. This is over 0.00 % of the buildings in the
region. There are an estimated 0 buildings that will be damaged beyond repair. The definition of the ‘damage states' is
provided in Volume 1: Chapter 5 of the Hazus technical manual. Table 3 below summarizes the expected damage by general
occupancy for the buildings in the region. Table 4 below summarizes the expected damage by general building type.

Damage Categories by General Occupancy Type

= Complete

™ Extensive

™ Moderate
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Uintah, Daggett & Duchesne Counties are updating our Regional Hazard Mitigation Plan and we
need YOUR input!
Please help us gather your thoughts and insight by taking this short survey about disaster
couintah.utus/departments/a_- preparedness and mitigation: https://survey.alchemer.com/.../2023-2024-Uintah-Region...
_e_departments/emergency_management/index php

The purpose of hazard mitigation planning is to identify policies and actions that can be

implemented over the long term to reduce ... See more

*, (435)781-5466

$Z4 hlundberg@uintah.utah gov
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Table 3: Expected By Damage by Occupancy
- -, - W W W W W W W W
None slight Moderate Extensive Complete
Count | (%) Count | (%) Count (%) Count | (%) Count (%)
Agriculture 52248 4.80 275 | 337 071 370 006 | 817 000 000
Commercial 122443 1125 596 | 731 151 783 010 | 1447 000 000
Education 1884 017 013 | 015 004 | 018 000 | 034 000 000
Government 1692 0.16 006 | 008 001 007 000 | 009 000 000
Industrial 1179 103 087 | 107 031 162 003 | 407 000 000
Other Residential 3074.79 28.25 5127 6288 1194 | 6195 000 | 045 000 000
Religion 1291 012 007 | 0.09 002 | 010 000 | 017 000 000
Single Family 5900.33 54.22 2043 2506 473 | 2455 050 | 7223 000 000
Total 10,882 82 19 1 0
N J
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Duchesne County Landslides
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Intro

The Uintah County Office of Emergency Management protects the
‘community through mitigation, preparation, response, and recovery.

@ Page - Government organization
€ 641E3005 #375, Vernal, UT, United States, Utah
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Don't forget! The survey is still open!

coooo
Uintah, Daggett & Duchesne Counties are updating our Regional Hazard Mitigation Plan and we
need YOUR input! .. See more
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Uintah County Emergency Management

Uintah Sasin RegionatHazar Mitigaton Pl Update Pubic Reviw and Comment:

The Unnah Basin Reiona Hazard Migation Plan s curenty being updated. The region inchudes.
Dagget, Duchesne and Uintah Countes. We ae asking or the public o review the applicable
portons ofthe document for the county in which you v or work. The links below provide
access 1o ach countes’ plan annex.

Ploase seect the pertinent annex and provide comments/feedback t:

Uintah County: Heid Lundbero 435-781-5465 HLundberg@uiniahutahgov

tpsddrve google.comy../1GyX
Daggett Couny: Katie Anderson 435-784-3255 KAnderson@daggeticounty.org
htpsicive googlecomy../ JCUZFA

Duchesne County: Shelly Feler 435-738-1226 SFelter@duchesnetahgov

hitps:/drive google.comy../ nLATOV.vew.

“The public comment period will e availabl fom August 5-September 5, 2024

Public comment
period is open
from August 5 -
September 5,

2024

Review and Comment

on Our
Regional Hazard Mitigation Plan
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Land Ownership

Total Acres 461,201
Private Londs. 49301
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Federal Lands. 371206
Forest Service 258024
o 13272
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Classification Total
Hospitals/Medical Clinics 1
Schools
Law Enforcement Facilities'

Fire Stations

Critical County and City Facilities®

Essential Utilities®

Major Roadways*

Notes:

I Shemiff's office

2 County Courthouse, Manila Town Hall, Dutch John Town Hall, Road
Department, Maintenance Shed

3Manila water & sewer, Dutch John water & sewer, Bridger Valley
Electric, Moon Lake Electric, WPA Electric Union Wireless (telecom),
Clay Basin (Dominion natural gas), Greendale Water Plant

#SR-191, SR-530, SR-44
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Probability

| Risk

E— Total Risk Score
Probability Sum of Weighted (P y x
Hazard Event Factor Vulnerability Factc ~ B -] sequence)
Flash Flood 6
Wildfire 3 6 9 24 39 57
Winter Storm 3 6 11 22 39 57
River or Stream Flood 1 6 6 13 25 15
Drought 3 6 6 19 31 47
Extreme Heat 2 6 12 23 4 42
Staright-line Wind 2 6 6 11 23 26
Extreme Cold 3 12 11 26 49 70
Lightning 1 18 12 31 61 33
Hail 1 6 9 19 34 20
Landslide 1 6 8 13 27 16
Expansive Soil 1 3 6 13 22 14
Land Subsidence 1 12 9 24 45 25
Avalance 2 12 14 28 54 54
Earthquake 1 6 6 10 22 14
Dam Failure 1 9 12 24 45 25
Tomado 1 3 6 13 22 14
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Lightning Activity Level (LAL)

15 & scale which describes lightning activity. Values are
labeled 1-6

No thunderstorms

Isolated thunderstorms. Light rain wil
occasionally reach the ground. Lightning is very
infrequent, 1 o 5 cloud to ground strikes in a five
minute period.

[Widely scattered thunderstorm. Light (o
moderate rain wil reach the ground. Lightning is
infrequent. 6 to 10 cioud to ground strikes ina 5
minute period.

Scaiered thunderstorms. Moderae rain s
commonly produced Lightning s frequent, 11t
15 cloud 1o ground strikes in a 5 minute period.
[Numerous thunderstorms. Rainfall s moderate fo
neavy. Lightning s frequent and intense, greater
then 15 cloud to ground strikes in a 5 minute
period.

Dry lighining (same as LAL 3 but without rain)
[This type ofighting has the potential for
extreme fire activty and is nommally highiighted in
fire weather forecasts vith a Red Fiag Warning
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Extreme A.Im.—m—mmummm Hail

Moderate.

Low.

Very Low

Within 12 miles of  location. & moderat [iketihood o greatar (16% probabilty or
greater) of severe hal with storms capabie of baseball 1 sofiball sized stones See
amstar descrpton beiow

ANDIOR. 3 high ikeliood or greater (26% probablty or greater) of ssvere hal with

storms capabla of golt ball 0 baseballsized hai stones. See diamater descrptior

ANDIOR & very high ikefood (36% or greater)of sevec hail with siorms capable of
nickel 0 golf bal sized hailsiones. See diameler descroton balow

“A High Thist 1o Lifa and Proparty fior Sovera Hall
Wihin 12 miles of a focation, 3 low IKefit00d (6% fo 15% prababilty) of severs hail
with storms capabla of bassball o sofibal ized slons. See diamelsr doscrplo

ANDIOR. & modarate Tikefvood (16% o 25% probabilty) o vary large hail(gol bl a
bisobal szad haf stones). Sen dhumeler descripran beiow

ANDIOR.  bigh ikefiiood (26% 1o 35% probably) offarge Hall rickel to golf ball
sized hal stores). Ses diameter daserption bolow

“A Moderate Threat to Life and Property from Severe Hail
Within 12 iles of  location, a very low Ikelinood (2% to 5% probabily) o severe hail
with storms capabl of bassball 1o sotball sized stones. See description beiow

ANDIOR. afow iklinood (6% o 15% probabily) of severa hail, with storms capable of
golfball to baseballsizad hai stones. Sea descripton below

ANDIOR...a moderate fikihood (16% to 25% probabilty) of severs hall with stoms.
capable of ickel (o goi ballsized hailstones. See diameter descrplion below.

“A Low Threat to Life and Property from Severe Hail."
Within 12 miles of  location, a very low ikelinood (2% to 5% probabily) o severe hal,
with storms capable of golfbal to baseballsized hailstones. See diameer descrption
below.

ANDIOR _a low fikelinood (6% 10 15% probabilty) o severa hail, with storms capable of
el o goif bal sized hail stones. See diameer descrioton beiow:

“ A Very Low Threat to Life and Property from Severe Hail."
Within 12 miles of a location, a very low fikelihood (2% to 5% probabily) o severe hall
with storms capable of nickel 1o golf bal sized hal stones. See diameter description
below.

ANDIOR..a low ikelihood or greater (6% or graater) of small hailless than 3/4 nch)
‘See diameter descripton below.

¥ by conslidared Severe bl slonss mnl he st least 314 ick iy Snelar
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Temperature (°F)
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Wind (mph)
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Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V016) +.0.4275T(VO)
‘Where,T= Alr Temperature (F) V= Wind Speed (mph) bectve 119101
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Land Ownership

he

Total Acres. 2,882,592
Private Lands 507,201
Conservation Easement 1513
Federal Lands 1,677,915
Forest Service 269,113
BLM 1,347,482
National Park Service 52,578
Military 0
Other Federal 8,742
State Lands 271,255
State Trust Lands* 238,571
Other State 32684
Tribal Lands 426,229
City, County, Other 0

Percent of Total

Private Lands 17.6%
Conservation Easement 0.1%
Federal Lands 58.2%
Forest Service 9.3%
BLM 46.7%
National Park Service 18%
Miitary. 0.0%
Other Federal 0.3%
State Lands 9.4%
State Trust Lands* 8.3%
Other State 11%
Tribal Lands 14.8%

City, County, Other 0.0%
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Classification Total
Hospitals/Medical Clinics' 5
Schools 14
Emergency Operations Centers 2
Law Enforcement Facilities® 3
Fire Stations 6
Critical County and City Fac 15
‘Essential Utilities® 21
Major Roadways® 5

Notes:

'1 hospital and 4 clinics

210 public schools and 4 private schools

3Police stations in Naples & Vernal, Sherriff's office in Vernal

*County Building, Public Safety Building, Vernal City Building,
Naples City Building, Ballard City Building, Road Department

Building, Animal Service Building, Tri County Health Building,

Uintah Care Center, Western Park Fairgrounds, Uintah Conference
Center, Golden Age Living Center, 8% District Courthouse, Youth
Detention Center, and Vernal Regional Airport

°3 Emergency Radio Stations, Strata, Ashley Valley Water Treatment
Plant, Ashley Valley Wastewater Treatment Plant, 4 RMP substation
facilities and transmission lines, Moon Lake Electric Facilities and
transmission lines, Tridell La Pointe Water, Dominion natural gas, 5
‘major pipelines (Williams, Mid America, Marathon, Chevron, &
Kinder Morgan); Simplot (phosphate mine), American Gilsonite mine,
Deseret Power powerplant and transmission lines

SHwy 40, SR-191, SR-88, SR-45, SR-121
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Probability

f— Consequence
Hazard Event Facturty- B Score Consequence)
Flash Flood 2 6 B % 39 41
Widfire 3 6 9 2 3 57
Winter Storm 3 6 11 2 39 57
River or Stream Fiood 1 6 6 13 25 15
Drought 3 6 7 % 3 56
Extreme Heat 2 6 12 23 41 2
Staright-ine Wind 2 6 6 11 23 2
Extreme Cold 3 12 11 % 49 70
Lightning 1 18 12 31 61 ES
Hall 1 6 9 19 % 20
Landside 1 6 6 13 25 15
Exansive Soid 1 6 6 13 25 15
Land Subsidence 1 12 9 2 45 25
Avalance 2 12 14 28 5 54
Earthquake 1 6 6 10 2 12
Dam Faiure 1 9 12 2 45 25
Tomado 1 9 9 2 a1 2
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category RSiValue Description

1 13 Notable
2 36 Signfcant
3 610 Major

4 1018 crippiing

5 1800 Exreme
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North American Public Avalanche Danger Scale

Avalanche danger is determined by the likelihood, size, and distribution of avalanches.
‘Safe backcountry travel requires training and experience. You control your risk by choosing when, where, and how you travel,

Danger Level Travel Advice Likelihood Size and Distribution
Natural and
5 - Extreme avalanche conditions. human-triggered Ve Jaroe suaienches
‘Avoid all avalanche terrain. avalanches certain. ST AN
Very dangerous avalanche Natural avalanches likely;  Large avalanches in many
4 - High conditions. Travel in avalanche human-triggered areas; or very large
terrain not recommended. avalanches very likely. avalanches in specific areas.
Dangerous avalanche .
conditions. Careful snowpack Natural avalanches s"""_""l“"‘"“ Inmany
3 - Considerable evaluation, cautious route-finding, possible; human-triggered  2°°%%. 57 /9% ;"""W"W“""
and Wm decision-making avalanches ikely. :W’ "“‘i" St
Heightened avalanche
conditions on specific terrain Natural avalanches ‘Small avalanches in specific
2 - Moderate features. Evaluate snow and unlikely; human-triggered  areas; or large avalanches in
terrain carefully; identify features  avalanches possible. isolated areas.
of concern.
Generally safe avalanche Natural and
1-Low contions. Watch for unstable  human-trigged avalanches S vaanches n solated
‘snow on isolated terrain features.  unlikely. areas or e:xtreme -
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Uintah County Quaternary Faults
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Direct Earthquake Damage

Building Damage

Hazus estimates that about 7 buildings will be at least moderately damaged. This is over 0.00 % of the buildings in the region.
There are an estimated 0 buildings that will be damaged beyond repair. The defintion of the ‘damage states'is provided in
Volume 1: Chapter 5 of the Hazus technical manual. Table 3 below summarizes the expected damage by general occupancy
for the buildings in the region. Table 4 below summarizes the expected damage by general building type.

Damage Categories by General Occupancy Type

1

2

0

= Complete

° ™ Extensive

™ Moderate

I W sjight
<
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Size Class of Fire

« As to size of wildfire:
o Class A - one-fourth acre or less;

o Class B - more than one-fourth acre, but less than 10 acres;
o Class C - 10 acres or more, but less than 100 acres;

o Class D - 100 acres or more, but less than 300 acres;

o Class E - 300 acres or more, but less than 1,000 acres;

o Class F - 1,000 acres or more, but less than 5,000 acres;

o Class G - 5,000 acres or more.
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Table 3: Expected Building Damage by Occupancy
- -, - W W W W W W W W

None ight Moderate Complete

Count | (%) Count | (%) Count (%) Count | (%) Count (%)

Agriculture 30397 253 003 | 010 000 | o004 000 | 000 000 000

Commerci 63427 529 345 |13.09 116 | 1625 012 | 1830 000 000

Education 19.00 0.16 000 | 000 000 | 000 000 | 000 000 000

Government 1488 012 010 | 038 002 | 028 000 | on 000 000

Industrial 42336 353 317 [1203 132 | 1844 015 | 2336 000 000

Other Residential 104466 871 677 |2567 154 | 2150 003 | 404 000 210

897 007 003 | 010 001 009 000 | 008 000 000

Single Family 9550.71 79.59 1282 |4862 an | 4341 034 | 5411 002 9790
ot 12,000 26 7 1 0
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Uintah County Landslides
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Understanding Flooding

West Gulf River Forecast Center
FloodWatch | FlashFlood

FlashFiood

Watch Emergency
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U.S. Drought Monitor

Utah

March 12, 2024
(Released Thursday, Mar. 14, 2024)
Valid 8 a.m. EDT

Intensity:

None
[ poAbnormaly bry
[ 1 Moderate brought
[ o2 severe brougnt
I o extreme Drought
Il o Exceptional Drought

‘The Drought Monitor focuses on broad-scale
‘conditions. Local conditions may vary. For more
information on the Drought Monitor, go fo
htips//droughtmonitor.unl edu/About aspx

Author:

Curtis Riganti
National Drought Mitigation Center

droughtmonitor.unl.edu
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Daggett County Quaternary Faults
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I. Instrumental Not felt 1-2

1I. Just perceptible Felt by only a few people, especially on upper floors 3
of tall buildings

11l Slight Felt by people lying down, seated on a hard surface, 35
or in the upper stories of tal buildings

V. Perceptible Felt indoors by many, by few outside; dishes and windows rattle 4

V. Rather strong Generally felt by everyone; sleeping people may be awakened 45

V. Strong Trees sway, chandeliers swing, bells ring, some damage 5

from falling objects

VIl. Very strong

General alarm; walls and plaster crack

VIII. Destructive

IX. Ruinous
X. Disastrous

XI. Very disastrous

XI. Catastrophic

Felt in moving vehicles; chimneys collapse;

poorly constructed buildings seriously damaged
Some houses collapse; pipes break

Obvious ground cracks; railroad tracks bent;

some landslides on steep hillsides

Few buildings survive; bridges damaged or destroyed;
all services interrupted (electrical, water,

sewage, rairoad); severe landslides

Total destruction; objects thrown into the air;

river courses and topography altered
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Direct Earthquake Damage

Building Damage

Hazus estimates that about 0 buildings will be at least moderately damaged. This is over 0.00 % of the buildings in the region
There are an estimated 0 buildings that will be damaged beyond repair. The definition of the ‘damage states' is provided in
Volume 1: Chapter 5 of the Hazus technical manual. Table 3 below summarizes the expected damage by general occupancy
for the buildings in the region. Table 4 below summarizes the expected damage by general building type

Damage Categories by General Occupancy Type

0 = Complete

™ Extensive
@
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Table 3: Expected Building Damage by Occupancy
- -, - W W W W W W W W

None slight Moderate Extensive Complete
Count | (%) Count | (%) Count (%) Count | (%) Count (%)
Agriculture 2600 188 000 | 000 000 | 000 000 | 000 000 000
Commercial 12500 904 000 | 000 000 | 000 000 | 000 000 000
Education 400 029 000 | 000 000 | 000 000 | 000 000 000
Government 1000 072 000 | 000 000 | 000 000 | 000 000 000
Industrial 000 000 000 | 000 000 | 000 000 | 000 000 000
Other Residential 479.00 34.66 000 | 000 000 | 000 000 | 000 000 000
Rel 000 000 000 | 000 000 | 000 000 | 000 000 000
Single Family 738.00 53.40 000 | 000 000 | 000 000 | 000 000 000
ot 1,382 0 0 0 0
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Landslide Susceptibility
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