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1. Introduction 
1.1. Purpose 

The Southeast Colorado Region, including the counties and communities within: Baca, Bent, Crowley, 
Kiowa, Otero, and Prowers Counties, has prepared this local hazard mitigation plan to guide hazard 
mitigation planning to better protect the people and property of the Region from the effects of hazard 
events. This plan demonstrates commitment to reducing risks from hazards and serves as a tool to help 
decision makers direct mitigation activities and resources. The plan is intended to be a living document 
through ongoing implementation and regular updates every five years. The original regional plan was 
developed in 2014 and was updated in 2020. 

This plan was also developed to make participating counties and jurisdictions eligible for certain federal 
disaster assistance, specifically, the Federal Emergency Management Agency’s (FEMA) Hazard Mitigation 
Assistance (HMA) grant programs, as well as to make the County more disaster resistant. 

1.2. Background and Scope 
Each year in the United States, disasters take the lives of hundreds of people and injure thousands more. 
Nationwide, taxpayers pay billions of dollars annually to help communities, organizations, businesses, 
and individuals recover from disasters. These monies only partially reflect the true cost of disasters, 
because additional expenses to insurance companies and nongovernmental organizations are not 
reimbursed by tax dollars. Many disasters are predictable, and much of the damage caused by these 
events can be alleviated or even eliminated. 

Hazard mitigation is defined by FEMA as “any sustained action taken to reduce or eliminate long-term 
risk to human life and property from a hazard event.” Hazard mitigation planning is the process through 
which hazards that threaten communities are identified, likely impacts of those hazards are determined, 
mitigation goals are set, and appropriate strategies to lessen impacts are determined, prioritized, and 
implemented. This plan documents the Southeast Region’s hazard mitigation planning process, 
identifies relevant hazards and risks, and identifies the strategy the counties and participating 
jurisdictions will use to decrease vulnerability and increase resiliency and sustainability. 

The Southeast Region Hazard Mitigation Plan is a multi-jurisdictional plan that geographically covers 
everything within Colorado’s Southeast Region. The following Unincorporated counties and the 
following municipalities participated in the planning process and plan to formally adopt this plan: 

• Baca County 
• Town of Campo 
• Town of Pritchett 
• Town of Springfield 
• Town of Two Buttes 
• Town of Vilas 
• Town of Walsh 

• Bent County 
• Crowley County 
• Kiowa County 
• Otero County 
• Prowers County 
• City of Lamar 
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This plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 (Public Law 
106-390) and the implementing regulations set forth by the Interim Final Rule published in the Federal 
Register on February 26, 2002 (44 CFR §201.6) and finalized on October 31, 2007. (Hereafter, these 
requirements and regulations will be referred to collectively as the Disaster Mitigation Act - DMA.) The 
2007 amendments also incorporate mitigation planning requirements of the Flood Mitigation Assistance 
(FMA) program authorized by the National Flood Insurance Act of 1968. While the DMA emphasized the 
need for mitigation plans and more coordinated mitigation planning and implementation efforts, the 
regulations established the requirements that local hazard mitigation plans must meet in order for a 
local jurisdiction to be eligible for certain federal disaster assistance and hazard mitigation funding 
under the Robert T. Stafford Disaster Relief and Emergency Act (Public Law 93-288). Because the 
Southeast Regional planning area is subject to many kinds of hazards, access to these programs is vital. 

Information in this plan will be used to help guide and coordinate mitigation activities and decisions for 
local land use policy in the future. Proactive mitigation planning will help reduce the cost of disaster 
response and recovery to the communities and their property owners by protecting critical community 
facilities, reducing liability exposure, and minimizing overall community impacts and disruption. The 
Southeast Region has been affected by hazards in the past and is thus committed to reducing future 
disaster impacts and maintaining eligibility for federal funding. 

1.3. Plan Organization 
The Southeast Region Hazard Mitigation Plan is organized in several chapters and appendices as follows.  

• Chapter 1: Introduction 
• Chapter 2: Mitigation Strategy 
• Chapter 3: Planning Process 
• Chapter 4: Plan Maintenance, Revision, and Integration  
• Chapter 5: Community Profile 
• Chapter 6: Hazard Identification and Risk Assessment (HIRA) 
• Appendix A: Meeting Sign-in Sheets and Agendas 
• Appendix B: Public Involvement 
• Appendix C: HIRA Appendix 
• Appendix D: Jurisdictional Plan Adoptions 
• Appendix E (for official use only): Critical Facilities and Dam Inundation Appendix 
• Appendix F (for official use only): Dam Failure Mapping Appendix 
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2. Mitigation Strategy 
2.1. Hazard Mitigation Strategy Overview 

The Mitigation Strategy provides a blueprint for the Southeast Region to follow to become less 
vulnerable to its identified hazards. It is based on general consensus of the Local Planning Committee, 
the findings and conclusions of the Risk Assessment, and input from the public and stakeholders. The 
Mitigation Strategy includes hazard mitigation plan goals, objectives, and hazard mitigation actions. The 
plan goals and objectives serve as the guiding principles for future mitigation policy and project 
administration and hazard mitigation actions serve as implementable items that support goals. The 
mitigation strategy includes a process for evaluating mitigation actions to ensure actions are feasible 
based on community capabilities, tied to plan goals, and effective in reducing hazard losses for current 
and future structures and populations.  

This section outlines the goals, objectives, capabilities, mitigation action evaluation, and prioritization 
process undertaken in the Southeast Region.  

2.2. Hazard Mitigation Goals and Objectives 
The goals and objectives identified in the 2014 Southeast Region Mitigation Strategy were reviewed as 
part of the planning process and when developing mitigation actions. The planning team decided to 
largely keep the goals and objectives the same from the 2014 Plan, with the only changes relating to: 
removing the 2014 goal concerning the hazard mitigation plan and adding an objective focused on cyber 
security. These Plan goals and objectives reflect current needs and priorities of the Region and are 
intended to reduce long-term vulnerability and risk to all hazards identified in this Plan. The 2020 
mitigation goals and objectives are as follows: 

A. IMPROVE COUNTY CAPABILITY TO REDUCE DISASTER LOSSES 

a. Have Each County Certified as “Storm Ready” by NWS 
i. Coordinate with National Weather Service (NWS) 

ii. Seek NOAA Weather Radio Repeaters 
iii. Identify Other Program Requirement Needs 

1. Communications Equipment 

b. Improve Local Flood Protection Programs (where appropriate) 
i. Promote National Flood Insurance Program (NFIP) Participation 

ii. Promote Public Awareness of Flood Hazard Areas & Potential Losses 
iii. Promote Flood Insurance 
iv. Seek Improved Floodplain Mapping 

c. Coordinate Planning Requirements and Community Plans 
i. Disaster Plans 

1. Local Emergency Operations Plans 
2. Homeland Security Plans  

a. Bioterrorism/Health Department Plans 
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b. WMD/Terrorism Plans 
ii. Hazardous Materials and LEPC Plans 

1. Materials Transported through the County 
2. Materials Stored in the County 
3. Materials Manufactured in the County 

iii. Regional Transportation Plans 
1. CDOT 

iv. County Comprehensive Plans 

d. Reduce Damage to and Maintain Functionality of Critical Facilities and Infrastructure. 

e. 1.4.1 Improve Cyber Security 

B. REDUCE LOSS OF LIFE, PROPERTY DAMAGES, AND ECONOMIC IMPACTS FROM HAZARDS 

a. Reduce Losses from Drought 
i. Improve Water Supply 

ii. Seek Grazing on CRP Land 
iii. Use Low-Water Crops 

b. Reduce Losses from Flood 
i. Promote Flood Insurance 

ii. Sponsor Cost-Effective Site-Specific Projects 

c. Reduce Losses from Tornadoes / Wind storms 
i. Improve Warning 

ii. Promote “Safe-Rooms” and Other Shelters 
iii. Promote Erosion Mitigation Techniques 

d. Reduce Agricultural Losses Hazards  
i. Promote Crop Insurance 

e. Reduce Losses from Wildfires 

f. Reduce Losses from Winter Storms 

g. Reduce Losses from Other Hazards Identified in This Plan, Where Practical and Feasible 

C. INCREASE PUBLIC AWARENESS OF POTENTIAL HAZARD LOSSES 

a. Sponsor an Annual Public Education Project 
i. Have an “Awareness” Week 

1. Show Hazard Maps, List Past Losses, Explain Insurance Availability/Cost 
2. Use Billing “Stuffers,” County Fair, Websites, Newsletters, Radio, 

Newspapers, 4-H Clubs 
ii. Target Specific Areas (floodplains) 
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2.3. Capabilities Assessment 
Prior to forming new mitigation actions, a capabilities assessment was conducted for the Region to 
understand what: planning and regulatory; administrative and technical; financial; and education and 
outreach capabilities exist (or are lacking) for implementing hazard mitigation projects. To assess 
capabilities, an online survey was distributed to each jurisdiction. Additionally, mitigation capabilities 
were discussed during each planning team workshop. Southeast Region capabilities are described in the 
tables below. Overall, similar capabilities are available to each county. 

Table 2-1 Baca County Planning and Regulatory Capabilities 

Capability 

Ba
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 C
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y 
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ie
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o 
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s 

W
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Building Codes x   x    

Building Codes Year 
       

BCEGS Rating   9     

Capital Improvements 
Program (CIP) or Plan    x    

Community Rating 
System (CRS) x       

Community Wildfire 
Protection Plan 

(CWPP) x x x x x x x 

Comprehensive, 
Master, or General 

Plan x  x x    

Economic 
Development Plan x x  x   x 

Elevation Certificates        

Erosion/Sediment 
Control Program x       

Floodplain 
Management Plan or 

Ordinance        
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Capability 
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 C
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y 

Ca
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Tw
o 
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tt
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Vi
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s 

W
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Flood Insurance Study        

Growth Management 
Ordinance        

Non-Flood Hazard-
Specific Ordinance or 

Plan (e.g.- Steep Slope, 
Wildfire, Snow Load) x       

NFIP       x 

Site Plan Review 
Requirements x   x    

Stormwater Program, 
Plan, or Ordinance x       

Zoning Ordinance x   x    

Other    

Water 
Backflow 
Program; 
Municipal 

Safety 
Program; 

will be 
adopting a 

Water/ 
Wastewater 
Master Plan 

   

 

Table 2-2 SE Region Planning and Regulatory Capabilities 

Capability 

Be
nt

 
Co

un
ty

 

Cr
ow

le
y 

Co
un

ty
 

Ki
ow

a 
Co

un
ty

 

O
te

ro
 

Co
un

ty
 

Pr
ow

er
s 

Co
un

ty
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Building Codes x x  x  x 
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Capability 

Be
nt

 
Co
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ty
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y 
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a 
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ty

 

O
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Co
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ty
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s 

Co
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ty
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ty
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f 
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m
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Building Codes Year 
      

BCEGS Rating 10    4  

Capital Improvements Program 
(CIP) or Plan      x 

Community Rating System (CRS)       

Community Wildfire Protection 
Plan (CWPP) x x x x x x 

Comprehensive, Master, or 
General Plan x     x 

Economic Development Plan x x  x  x 

Elevation Certificates       

Erosion/Sediment Control 
Program       

Floodplain Management Plan or 
Ordinance x   x x x 

Flood Insurance Study      x 

Growth Management Ordinance 
      

Non-Flood Hazard-Specific 
Ordinance or Plan (e.g.- Steep 

Slope, Wildfire, Snow Load)       

NFIP x   x x x 

Site Plan Review Requirements     x x 

Stormwater Program, Plan, or 
Ordinance      x 

Zoning Ordinance    x  x 
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Capability 

Be
nt

 
Co

un
ty
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y 
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ty
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a 
Co
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ty

 

O
te
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Co
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ty
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s 
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f 
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Other 
  

Ambula
nce 

Service    

 

Table 2-3 Baca County Administrative and Technical Capabilities 

Capability 

Ba
ca

 C
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m
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Pr
itc

he
tt

 

Sp
rin

gf
ie

ld
 

Tw
o 

Bu
tt
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Vi
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s 

W
al

sh
 

Emergency Manager x x x x x x x 

Floodplain Administrator x       

Community Planning:        

- Planner/Engineer (Land 
Development) x   x    

- 
Planner/Engineer/Scientist 

(Natural Hazards) 
x       

- Engineer/Professional 
(Construction) x   x    

- Resiliency Planner        

- Transportation Planner        

Full-Time Building Official x   x x   

GIS Specialist and 
Capability x       

Grant Manager, Writer, or 
Specialist x  x x    
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Capability 

Ba
ca

 C
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y 

Ca
m
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itc
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tt
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o 
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tt
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Vi
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s 

W
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sh
 

Warning 
Systems/Services:        

- General x   x   x 

- Flood x       

- Wildfire x x x  x  x 

- Tornado x x x x x  x 

- Geological Hazards x       

Other        

 

Table 2-4 SE Region Administrative and Technical Capabilities 

Capability 

Be
nt

 
Co

un
ty

 

Cr
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y 
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ty
 

Ki
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a 
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un
ty

 

O
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Co
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ty
 

Pr
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er
s 

Co
un

ty
 

Ci
ty

 o
f 

La
m

ar
 

Emergency Manager x x x x x x 

Floodplain Administrator    x x  

Community Planning:       

- Planner/Engineer (Land 
Development) x   x x x 

- Planner/Engineer/Scientist 
(Natural Hazards)       

- Engineer/Professional 
(Construction)    x  x 

- Resiliency Planner       
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Capability 

Be
nt
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ty
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y 
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a 
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un
ty
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ty
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f 
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m
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- Transportation Planner       

Full-Time Building Official x x  x  x 

GIS Specialist and Capability    x  x 

Grant Manager, Writer, or 
Specialist       

Warning Systems/Services:       

- General x x  x x  

- Flood x x  x x  

- Wildfire x x  x x  

- Tornado x x  x x x 

- Geological Hazards       

Other   
Ambula

nce 
Director 

   

 

Table 2-5 Baca County Financial Capabilities 

Capability 

Ba
ca

 C
ou

nt
y 

Ca
m

po
 

Pr
itc

he
tt

 

Sp
rin

gf
ie

ld
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o 

Bu
tt

es
 

Vi
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s 

W
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sh
 

Has community used any 
of the following to fund 

mitigation activities? 
       

- Levy for Specific 
Purposes with Voter 

Approval 
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Capability 

Ba
ca

 C
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y 

Ca
m
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Pr
itc
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tt
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o 
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tt
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Vi
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s 

W
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sh
 

- Utilities Fees    x    

- System Development / 
Impact Development Fee    x    

- General Obligation 
Bonds to Incur Debt        

- Special Tax Bonds to 
Incur Debt        

- Withheld Spending in 
Hazard-Prone Areas        

- Stormwater Service Fees        

- Capital Improvement 
Project Funding    x    

- Community 
Development Block Grants    x    

- Other        

 

Table 2-6 SE Region Financial Capabilities 

Capability 

Be
nt

 
Co

un
ty

 

Cr
ow
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y 

Co
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ty
 

Ki
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a 
Co

un
ty

 

O
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Co
un

ty
 

Pr
ow

er
s 

Co
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ty
 

Ci
ty

 o
f 

La
m

ar
 

Has community used any of the 
following to fund mitigation 

activities? 
      

- Levy for Specific Purposes with 
Voter Approval x   x   

- Utilities Fees       

- System Development / Impact 
Development Fee       
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Capability 

Be
nt
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f 
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m
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- General Obligation Bonds to 
Incur Debt x      

- Special Tax Bonds to Incur Debt x      

- Withheld Spending in Hazard-
Prone Areas       

- Stormwater Service Fees      x 

- Capital Improvement Project 
Funding    x  x 

- Community Development Block 
Grants  x     

- Other       

 

Table 2-7 Baca County Education and Outreach Capabilities 

Capability 

Ba
ca

 C
ou

nt
y 

Ca
m

po
 

Pr
itc

he
tt

 

Sp
rin

gf
ie

ld
 

Tw
o 

Bu
tt

es
 

Vi
la

s 

W
al

sh
 

Local Citizen Groups That 
Communicate Hazard 

Risks 
x       

Firewise        

StormReady x    x  x 

Other 
Local EM 

Preparednes
s Group 
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Table 2-8 SE Region Education and Outreach Capabilities 

Capability 

Be
nt

 
Co

un
ty

 

Cr
ow

le
y 

Co
un

ty
 

Ki
ow

a 
Co

un
ty

 

O
te

ro
 

Co
un

ty
 

Pr
ow

er
s 

Co
un

ty
 

Ci
ty

 o
f 

La
m

ar
 

Local Citizen Groups That 
Communicate Hazard Risks x     x 

Firewise x  x    

StormReady  x x  x  

Other       

 

2.4. Continued NFIP Compliance 
Given the flood hazard and risk across the Region, and recognizing the importance of the NFIP in 
mitigating flood losses, an emphasis will be placed on continued compliance with the NFIP by 
participating jurisdictions. As NFIP participants, many of these communities have and will continue to 
make every effort to remain in good standing with NFIP. This includes continuing to comply with the 
NFIP’s standards for updating and adopting floodplain maps and maintaining and updating the 
floodplain zoning ordinance. Other details related to NFIP participation are discussed in the flood 
vulnerability discussion specific to each county in Chapter 6 of this Plan. 

2.5.  Past Action Reporting 
Table 2-9 describes the progress on actions from the 2014 Southeast Region Hazard Mitigation Plan.  
Communities chose to include some past actions in the list of 2020 actions, these are noted as such. 

Table 2-9 Southeast Region Progress on 2014 Mitigation Actions 

ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
01 Regional 

Coordinate with 
Edison Power to 
Identify Strategies to 
Improve Power 
System 
Redundancies (or 
resilience), including 
Undergrounding 

H 

Southeast 
Colorado 

Power 
Association 

Deferred   
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

Vulnerable Lines in 
Adjacent Counties. 

2014-
02 

Baca 
County 

Develop and 
Conduct a Multi-
Hazard Seasonal 
Public Awareness 
Program 

H 
Baca County 
Emergency 

Management 
On-going 

Public Awareness 
will always be 
priority 

2014-
03 

Baca 
County 

Community Wildfire 
Protection Plans M 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
04 

Baca 
County 

CWPP Projects as 
identified by the 
County’s CWPP 

M 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
05 

Baca 
County 

Firewise Outreach 
Message to 
appropriate 
audiences within the 
County CWPP Plan 

M 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
06 

Baca 
County 

Develop ordinances 
to address burn 
permitting and 
restrictions 

H 

Baca County 
Office of 

Emergency 
Management 

On-going 
Working with S.O. 
trying to get this 
passed 
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
07 

Baca 
County 

Countywide fire 
district 
establishment 

M 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
08 

Baca 
County 

Install outdoor 
warning sirens in 
unincorporated 
towns in the county 
(Stonington, North 
Walsh) 

H 

Baca County 
Office of 

Emergency 
Management 

On-going   

2014-
09 

Baca 
County 

Educate residences 
on the importance of 
fire mitigation 
efforts around their 
houses /structures  

H 

Baca County 
Office of 

Emergency 
Management 

On-going 
Through 
Newspaper & 
Social Media 

2014-
10 

Baca 
County 

Educate the public 
on current fire 
conditions by public 
outreach and 
roadside signs. 

H 

Baca County 
Office of 

Emergency 
Management 

On-going Always promoting 
awareness 

2014-
11 

Baca 
County 

Street Identification 
Signs H 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
12 

Baca 
County 

Address/House 
number 
identification 

H 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
13 

Baca 
County 

NFPA 704 
enforcement and 
education to Tier II 
facilities and others 
to identify locations 
of hazardous 
materials 

H 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
14 

Baca 
County 

Public awareness of 
flooding potential, 
Ag infestation, 
Drought, Heat, Cold 

H 

Baca County 
Office of 

Emergency 
Management 

On-going Always promoting 
awareness 

2014-
15 

Baca 
County Install River Gauges M 

Baca County 
Office of 

Emergency 
Management 

No Longer 
Applicable 

Previous EM 
added this, not 
finding any 
records of 
completion. 

2014-
16 

Baca 
County 

Weather radio 
placement in public 
places 

H 

Baca County 
Office of 

Emergency 
Management 

On-going Always promoting 

2014-
17 

Baca 
County 

Tornado Shelter 
Designation and 
Education 

H 

Baca County 
Office of 

Emergency 
Management 

On-going 

Shelters have 
been identified 
but constantly 
working on 
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

improved building 
& locations 

2014-
18 

Town of 
Pritchett 

Address/House 
number 
identification 

H Mayor’s 
Office On-going 

Town is always 
working on 
improvements  

2014-
19 

Town of 
Pritchett 

Street Identification 
Signs M Mayor’s 

Office In Progress Signs purchased, 
not installed 

2014-
20 

Town of 
Pritchett 

Tornado Shelter 
Designation and 
Education 

H Mayor’s 
Office On-going 

Shelters have 
been identified 
but constantly 
working on 
improved building 
& locations 

2014-
21 

Town of 
Springfield 

Street Identification 
Signs M Mayor’s 

Office On-going 
Town is always 
working on 
improvements  

2014-
22 

Town of 
Springfield 

Tornado Shelter 
Designation and 
Education 

H City Manager On-going 

Shelters have 
been identified 
but constantly 
working on 
improved building 
& locations 

2014-
23 

Town of 
Springfield 

Build outdoor 
warning system to 
include the south 
Hwy 287 area 

H Mayor’s 
Office On-going 

Siren has been 
installed, 
promoting more 
awareness is on-
going 

2014-
24 

Town of 
Walsh 

Address/House 
number 
identification 

H Mayor’s 
Office On-going 

Town is always 
working on 
improvements  
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
25 

Town of 
Walsh 

Street Identification 
Signs M Mayor’s 

Office On-going 
Town is always 
working on 
improvements  

2014-
26 

Town of 
Walsh 

Public awareness of 
flooding potential, 
Ag infestation, 
Drought, Heat, Cold  

H Mayor’s 
Office On-going Always promoting 

awareness 

2014-
27 

Town of 
Walsh 

Tornado Shelter 
Designation and 
Education 

H Mayor’s 
Office On-going 

Shelters have 
been identified 
but constantly 
working on 
improved building 
& locations 

2014-
28 

Bent 
County 

Develop and 
Conduct a Multi-
Hazard Seasonal 
Public Awareness 
Program 

H 
Bent County 
Emergency 

Management 
Deferred   

2014-
29 

Bent 
County 

CWPP Projects as 
identified by the 
County’s CWPP 

M 

Bent County 
Office of 

Emergency 
Management 

Deferred   

2014-
30 

Bent 
County 

Firewise Outreach 
Message to 
appropriate 
audiences within the 
County CWPP Plan 

M 

Bent County 
Office of 

Emergency 
Management 

Deferred   

2014-
31 

Bent 
County 

Community Wildfire 
Protection Plans M 

Bent County 
Office of 

Emergency 
Management 

Deferred   

2014-
32 

Arkansas 
River 

Conservan
cy District 

Armoring levy M 

Board of 
Directors, 
Arkansas 

River 
Conservancy 

District 

Not a plan 
update 

participant 
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
33 

Arkansas 
River 

Conservan
cy District 

Amassing of Rip Rap H 

Board of 
Directors, 
Arkansas 

River 
Conservancy 

District 

Not a plan 
update 

participant 
  

2014-
34 

Arkansas 
River 

Conservan
cy District 

Removal of woody 
invasive species 
within levy narrow 
area. 

M 

Board of 
Directors, 
Arkansas 

River 
Conservancy 

District 

Not a plan 
update 

participant 
  

2014-
35 

Crowley 
County 

Develop and 
Conduct a Multi-
Hazard Seasonal 
Public Awareness 
Program 

H 

Crowley 
County 

Emergency 
Management 

Deferred   

2014-
36 

Crowley 
County 

Lane 27 drainage 
project M 

Crowley 
County Road 

& Bridge 

On-going / 
2020 Action 

County could did 
not succeed with 
any funding to 
date.  County did 
implement some 
localized 
mitigation 
(replaced culvert, 
road work, 
grading). 

2014-
37 

Crowley 
County 

CWPP Projects as 
identified by the 
County’s CWPP 

M 

Crowley 
County 

Emergency 
Management 

No Longer 
Applicable 

CWPP needs 
finalized 

2014-
38 

Crowley 
County 

Firewise Outreach 
Message to 
appropriate 
audiences within the 
County CWPP Plan 

M 

Crowley 
County 

Emergency 
Management 

Deferred   
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
39 

Crowley 
County 

Community Wildfire 
Protection Plans M 

Crowley 
County 

Emergency 
Management 

On-going / 
2020 Action 

This will be a 
mitigation focus 
for the 2020 HMP 

2014-
40 

Town of 
Ordway 

Ordway drainage 
project M 

Ordway 
Public Works 
Department 

Not a plan 
update 

participant 
  

2014-
41 

Kiowa 
County 

Develop and 
Conduct a Multi-
Hazard Seasonal 
Public Awareness 
Program 

H 
Kiowa County 

Emergency 
Management 

On-going 

To provide and 
conduct through 
weather spotter 
training to comply 
with Storm Ready 
Status.  

2014-
42 

Kiowa 
County 

CWPP Projects as 
identified by the 
County’s CWPP 

M 
Kiowa County 

Fire 
Department 

On-going   

2014-
43 

Kiowa 
County 

Firewise Outreach 
Message to 
appropriate 
audiences within the 
County CWPP Plan 

M 
Kiowa County 

Fire 
Department 

On-going 

Public Outreach 
including Fire 
Prevention 
Awareness 
through 
community and 
school facilites. 

2014-
44 

Kiowa 
County 

Community Wildfire 
Protection Plans M 

Kiowa County 
Fire 

Department 
On-going   

2014-
45 

Kiowa 
County 

Eads/Kiowa County 
Fire Protection 
District 

M 
Eads/Kiowa 
County Fire 
Department 

Complete 

Kiowa County Fire 
Protection District 
formed and 
operating 
independently 

2014-
46 

Kiowa 
County 

Eads Maine Street 
Drainage 
Improvements 

M Town of Eads Complete   
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
47 

Otero 
County 

Develop and 
Conduct a Multi-
Hazard Seasonal 
Public Awareness 
Program 

H 
Otero County 

Emergency 
Management 

On-going   

2014-
48 

Otero 
County 

CWPP Projects as 
identified by the 
County’s CWPP 

M 
Otero County 

Emergency 
Management 

On-going   

2014-
49 

Otero 
County 

Firewise Outreach 
Message to 
appropriate 
audiences within the 
County CWPP Plan 

M 
Otero County 

Emergency 
Management 

On-going   

2014-
50 

Otero 
County 

Community Wildfire 
Protection Plans M 

Otero County 
Emergency 

Management 
On-going   

2014-
51 

City of La 
Junta 

Flooding – 
Southwest La Junta 
Drainage and 
Roadway 
Improvements 

H 

City of La 
Junta 

Department 
of 

Engineering 

Not a plan 
update 

participant 
  

2014-
52 

City of La 
Junta 

Storm Drain 
Backflow Prevention M 

City 
Engineer’s 

Office 

Not a plan 
update 

participant 
  

2014-
53 

City of La 
Junta 

Continue to 
implement sound 
floodplain 
management 
practices 

H 
City 

Engineer’s 
Office 

Not a plan 
update 

participant 
  

2014-
54 

North La 
Junta 

Conservan
cy District 

Removal of tamarisk, 
Russian olive, and 
debris for better 
water river flow. 

H 

North La 
Junta 

Conservancy 
District 

Not a plan 
update 

participant 
  

2014-
55 

Prowers 
County 

Develop and 
Conduct a Multi-
Hazard Seasonal 
Public Awareness 
Program 

H 

Prowers 
County 

Emergency 
Management 

No Longer 
Applicable   
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

2014-
56 

Prowers 
County 

Continue to 
Implement Sound 
Floodplain 
Management 
Practices through 
Participation in the 
National Flood 
Insurance Program 
(NFIP) and Updated 
Statewide Floodplain 
Rules  

M 
Prowers 

County Land 
Use 

On-going / 
2020 Action 

2016-Received 
updated FEMA 
FIRM Flood Plain 
Maps.  CWCB is 
performing 
Arkansas River 
Update/Risk MAP 
Project 

2014-
57 

Prowers 
County 

Community Wildfire 
Protection Plans M 

Prowers 
County Rural 

Fire 
Department 

No Longer 
Applicable   

2014-
58 

Prowers 
County 

CWPP Projects as 
identified by the 
County’s CWPP 

M 

Prowers 
County Rural 

Fire 
Department 

No Longer 
Applicable 

AWOP are signed 
every year 

2014-
59 

Prowers 
County 

Firewise Outreach 
Message to 
appropriate 
audiences within the 
County CWPP Plan 

M 

Prowers 
County Rural 

Fire 
Department 

No Longer 
Applicable   

2014-
60 

Prowers 
County 

Prowers County 
Stream Notification 
System 

M 

Prowers 
County Office 
of Emergency 
Management 

On-going / 
2020 Action 

NWS request for 
funding was not 
awarded 

2014-
61 

Prowers 
County 

Critical Facilities 
Relocation Fire H 

Prowers 
County Rural 

Fire 
Department 

On-going / 
2020 Action 

Location 
identified, trying 
to secure funding 

2014-
62 

Prowers 
County 

Prowers Fire District 
Establishment H 

Prowers 
County Rural 

Fire 
Department 

No Longer 
Applicable   

2014-
63 

Prowers 
County 

Prowers Fire All-
Hazard Response 
Apparatus 

H 

Prowers 
County Rural 

Fire 
Department 

Complete Purchase made in 
2018, $44,000 

2014-
64 

Prowers 
County 

Wiley CR 196 Bridge 
Project H Prowers 

County Office 
On-going / 

2020 Action   
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ID Org. Action 

Pr
io

rit
y 

Responsible 
Party 2020 Status 2020 Status 

Summary 

of Emergency 
Management 

2014-
65 

Prowers 
County Tornado Shelter H 

Prowers 
County Office 
of Emergency 
Management 

No Longer 
Applicable   

2014-
66 

Prowers 
County CR 196 Flood Project M 

Prowers 
County Office 
of Emergency 
Management 

No Longer 
Applicable   

2014-
67 

Prowers 
County 

Bristol Drainage 
Project H 

Prowers 
County Office 
of Emergency 
Management 

On-going / 
2020 Action   

2014-
68 

Town of 
Hartman 

Evaluate the Benefits 
of Joining the 
National Flood 
Insurance Program 
(NFIP) 

H 

Community 
planning/zoni

ng/public 
works 

department 

Not a plan 
update 

participant 
  

2014-
69 

Town of 
Holly 

Holly Flood Control 
Dike H 

Holly Flood 
Control, 

Drainage, and 
Sanitation 

District and 
Prowers 

County OEM 

Not a plan 
update 

participant 
  

2014-
70 

City of 
Lamar 

Willow Creek Dike 
Project H 

City of Lamar 
Water and 

Waste 

On-going / 
2020 Action 

2018 study 
requires the dike 
to be raised 2" 

2014-
71 

City of 
Lamar 

Parmenter East 
Storm Drainage 
Project 

H 
City of Lamar 

Water and 
Waste 

On-going / 
2020 Action   

2014-
72 

Lamar 
School 
District 

Lightning 
Detection/Warning 
Systems 

H 
Lamar School 

District 
Maintenance 

Not a plan 
update 

participant 
  

 

2.6.  Identification of New Mitigation Actions 
2.6.1 Selection of Mitigation Actions 

Selected actions are included in the Mitigation Action Plan (MAP), which is presented in Table 2-10. The 
MAP is a functional plan for action and is considered to be the most essential outcome of the mitigation 
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planning process. The MAP includes a prioritized listing of proposed hazard mitigation actions for the 
Counties and participating jurisdictions to implement. Each action includes accompanying information 
such as the department responsible for completing the action, timeline, and funding source. The MAP 
provides those departments or individuals responsible for implementing mitigation actions with a clear 
path to reduce risk and vulnerability over time. Further, the MAP provides a mechanism to monitor 
progress over time.  Each action also considers the benefits and costs of an action, to ensure it is cost 
effective, which is included in the prioritization of actions.  

Mitigation actions were derived from the HIRA, local planning committee workshops, the public surveys, 
and other municipal plans. Changes in priorities were reflected in the selected mitigation actions by 
reviewing what has been completed since 2014, reviewing how changes in development have impacted 
hazard risk (discussed in Section 6 – HIRA for each hazard), and through the local planning committee 
discussions and workshops.  

2.6.2 Prioritization of Mitigation Actions 

During the third round of planning team workshops, methods to prioritize mitigation actions were 
discussed. It was determined that a “high, medium, low” prioritization scheme would work best for the 
Region. Actions were ranked high, medium, or low based on the following criteria: 

1. Overall hazard ranking 
2. Availability of local match / funding 
3. Beneficial impacts to critical facilities and infrastructure 
4. Beneficial economic impacts 
5. Alignment with other local objectives 
6. Life safety 
7. Social equity 

2.6.3 Implementation of Mitigation Actions  

The MAP includes several measures to ensure actions are implemented. Each county’s emergency 
manager will serve as the coordinating lead, however, each action is tied to a responsible agency or 
organization who will be responsible for leading the completion of the mitigation action. By assigning 
responsibility, it increases accountability and the likelihood of action.  

In addition to the assignment of a local lead department or agency, an implementation time period or a 
specific implementation date has been assigned in order to assess whether actions are being 
implemented in a timely fashion.  Further, Plan adoptees will seek outside funding sources to implement 
mitigation projects in both the pre-disaster and post-disaster environments. When known, potential 
funding sources have been identified for proposed actions listed in the Mitigation Action Plan. For 
higher cost projects, communities should evaluate mitigation grant funding opportunities available 
through FEMA’s Hazard Mitigation Assistance (HMA) programs.  As of this plan’s writing, FEMA is in the 
process of standing up its new Building Resilient Infrastructure and Communities (BRIC) grant program.  
This program should be monitored closely by the Region’s communities to identify project funding 
opportunities. 

Further detail on implementation can be found in the Maintenance and Implementation section of this 
Plan. 
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2.6.4 2020 Southeast Region Mitigation Actions 

This section describes the 2020 Southeast Region mitigation actions and their MAPs. Each action 
includes a number of items, detailed below. This is followed by the 2020 mitigation actions, beginning in 
Table 2-10.  

• Action ID 
• Organization 
• Mitigation Action 
• Lead / Partner Organization 
• Priority 
• Goal(s) addressed 
• Hazard(s) to be Mitigated 
• Estimated Completion date 
• Cost 
• Potential funding sources 
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Table 2-10 Southeast Region 2020 Mitigation Action Plan 

Ac
tio

n 
ID

 

O
rg

an
iz

at
io

n 

M
iti

ga
tio

n 
Ac

tio
n 

Le
ad

 /
 P

ar
tn

er
 

O
rg

an
iz

at
io

n 

Pr
io

rit
y 

G
oa

l(s
) A

dd
re

ss
ed

 

Ha
za

rd
(s

) t
o 

be
 

M
iti

ga
te

d 

Es
tim

at
ed

 
Co

m
pl

et
io

n 
Da

te
 

Co
st

 

Po
te

nt
ia

l F
un

di
ng

 
So

ur
ce

s 

2020-
01 

Baca 
County 

Proactively promote living fences on 
public and private lands for wind 
breaks and snow fences 

Emergency 
Management 

H 1,2,3 

Drought, 
Severe 

Weather, 
Windstorm 

2025 <$5K 

County 
General 

Fund, 
USFS 

2020-
02 

Baca 
County 

Promote xeriscape landscaping and 
planting of drought-tolerant plants 
around homes and businesses to 
minimize water consumption. 

Emergency 
Management 

M 2 Drought 2025 <$5K 
County 
General 

Fund 

2020-
03 

Baca 
County 

Encourage citizens to implement 
water-saving measures including but 
not limited to: installing low-flow 
shower heads, toilets, etc. Checking 
for leaking plumbing, installing 
graywater systems in homes to 
encourage water reuse. 

Emergency 
Management 

M 2,3 
Drought, 
Extreme 

Heat 
2025 <$5K 

County 
General 

Fund 

2020-
04 

Baca 
County 

Town designates drought stage 
conditions and places watering 
restrictions for public and private 
properties within town limits 

Public Works M  2,3 Drought 2025 <$5K 
General 
Funds 

2020-
05 

Baca 
County 

Shelters have been identified, 
continue working on improved 
buildings and locations 

Emergence 
Management 

M 2 

Severe 
Weather, 
Tornado, 
Winter 
Storm, 

2025 <$5K 
County 
General 

Fund 
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Wildfire, 
Windstorm, 

Hazmat 
Release 

2020-
06 

Baca 
County 

Publicize locations of public shelters 
for residents, displaced or stranded 
people in case of a severe weather 
event. 

Emergency 
Management 

H 2,3 

Severe 
Weather, 
Tornado, 
Winter 
Storm, 

Wildfire, 
Windstorm, 

Hazmat 
Release 

2025 <$5K 
County 
General 

Fund 

2020-
07 

Baca 
County 

Educate public on Wildfire Mitigation 
Measures 

Emergency 
Management, 
Forest Service 

H 1,2,3 Wildfire 2025 <$5K 
County 
General 

Fund 

2020-
08 

Baca 
County 

Educate community with information 
of how to mitigate homes from 
natural hazards by posting 
information on Website, Newspaper, 
Social Media and Bill Inserts. 

Emergency 
Management 

H 1,2,3 

Drought, 
Extreme 

Cold, 
Extreme 

Heat, 
Severe 

Weather, 
Tornado, 
Wildfire, 

2025 <$5K 
General 
Funds 
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Windstorm, 
Winter 

Storm, Civil 
Unrest, 
Cyber 

Hazards, 
Hazmat 
Release, 

Pandemic 
and 

Zoonotic 
Disease 

2020-
09 

Baca 
County 

Identify Access and Functional Needs  
population that may need assistance 
during any natural hazard. 

Home Health, 
DHS, 

Emergency 
Management 

M 2 Multiple 2025 <$5K 
General 
Funds 

2020-
10 

Baca 
County 

Work with Road and Bridge on 
projects for improvement of bar 
ditches, bridges and culverts. 

Baca County, 
Emergency 

Management 
M 1,2 Flooding 2025 >$30,000 

County 
General 

Fund, 
Transport

ation / 
Infrastruct

ure 
Grants, 
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FEMA 
HMA  

2020-
11 

Baca 
County 

Ensure strong working relationships 
with partners through good 
communication, training and 
exercising. 

Emergency 
Management 

M 1 Multiple 2025 <$5K 
County 
General 

Fund 

2020-
12 

Baca 
County 

Promote Cyber Security Best 
Practices 

Emergency 
Management  

M 1,2,3 
Cyber 

Hazards 
2025 <$5K 

County 
General 

Fund 

2020-
13 

Baca 
County 

Promote public education on 
personal and precautionary 
protection behaviors during 
pandemic/zoonotic disease. 

Emergency 
Management, 
Public Health 

M 2,3 

Pandemic 
and 

Zoonotic 
Disease 

2025 <$5K 
County 
General 

Fund 

2020-
14 

Baca 
County 

Keep good communication with local 
conservation district (NRCS & FSA), 
local Extension Agent and Colorado 
Department of Agriculture to ensure 
quality support during any Ag related 
event. 

Emergency 
Management, 

NRCS, FSA, 
Extension 
Agent, CO 
Dept of Ag 

M 1,2 
Ag 

Infestation 
2025 <$5K 

General 
Funds 

2020-
27 

Bent 
County 

Dredge and remove debris in 
Arkansas river bottom from the west 
county line to John Martin 

Bent County / 
City of Las 

Animas 
M 1,2 

Flooding, 
Streambank 

Erosion 
2025 $750k   

2020-
28 

Bent 
County 

Remove vegetation from areas 
between the City of Las Animas and 
the river bottom 

Bent County / 
City of Las 

Animas 
M 1,2 Wildfire 2025 $10k   
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2014-
71 

City of 
Lamar 

Parmenter East Drainage Project will 
alleviate flooding issues in a majority 
of centralized areas in the City. 

City of Lamar / 
County OEM 

M 2 Flooding 2025 $1,650M 

City, 
State, 
FEMA 
HMA 

2014-
36 

Crowley 
County 

Lane 27 drainage improvement 
project 

Crowley 
County 

M 2 Flooding 2025 $1.5M 

County, 
State, 
FEMA 
HMA 

2020-
29 

Crowley 
County 

Complete community wildfire 
protection plan (CWPP) 

Emergency 
Management 

H 1,2,3 Wildfire 2025 <$5K 
General 
Funds 

2020-
30 

Kiowa 
County 

Eads Maine Street Drainage 
Improvements.  Culvert placement 
on city streets where dips are deep.    

Kiowa County H 2 Flooding  2025 <$50K   

2020-
31 

Kiowa 
County 

Community Storm Shelters / Safe 
Rooms 

Kiowa County M 1,2 Multiple 2025 <$200K 
FEMA 
HMA 

2020-
32 

Kiowa 
County 

Installation of Curb Address Numbers Kiowa County M 1,2 Multiple 2025 <$5K   

2020-
33 

Kiowa 
County 

Power Line Tree Clearing Kiowa County M 2 Wildfire 2025 <$20K   

2020-
34 

Otero 
County 

Flood mitigation along the Arkansas 
river through La Junta 

Otero County/ 
City of La 

Junta 
M 2 Flooding  2022 $500K 

FEMA 
HMA, 
Army 

Corps of 
engineers, 

Local 
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2020-
35 

Otero 
County 

Coordination with state and federal 
organizations to continue discussions 
regarding a full dredging of the 
Arkansas River from Pueblo to the 
John Martin Reservoir. 

Otero County M 2 Flooding  2025 >$10M 

FEMA 
HMA, 
Army 

Corps of 
engineers, 

State 

2020-
36 

Otero 
County 

Dike maintenance and upkeep 
through the La Junta area. 

Otero County/ 
City of La 

Junta 
M 2 Flooding  2025 <$200K 

FEMA 
HMA 

2014-
56 

Prowers 
County 

Continue to Implement Sound 
Floodplain Management Practices 
through Participation in the National 
Flood Insurance Program (NFIP) and 
Updated Statewide Floodplain Rules  

Prowers Land 
Use 

H 2 Flooding 2023 $100k 

CWCB, 
State, 

County, 
FEMA 
HMA 

2014-
60 

Prowers 
County 

Stream Notification System (Butte 
Creek/Two Buttes Reservoir Dam) If a 
breech occurs downstream homes 
will not be warned due to the remote 
location of the dam. 

Prowers OEM M 2 Flooding 2026   
CWCB, 
County 

2014-
61 

Prowers 
County 

Relocate fire station out of flood 
plain, new fire station location with 
tornado resistant construction to 
provide public sheltering and an 
alternate Emergency Operations 
Center. 

Prowers Rural 
Fire 

H 1 Flooding 2022 $900k 

County, 
State, 
FEMA 
HMA 
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2014-
64 

Prowers 
County 

County Road 196 Wiley bridge 
replacement. Bridge is not designed 
for large stream flows which will 
allow flooding into residences. 

Prowers OEM M 2 Flooding 2030 $1M 

County, 
State, 
FEMA 
HMA 

2014-
67 

Prowers 
County 

Bristol Drainage Project Prowers OEM M 2 Flooding 2025 $300k 

County, 
State, 
FEMA 
HMA 

2014-
70 

Prowers 
County 

Willow Creek Dike Project 
Prowers Land 

Use 
M 2 Flooding 2025 $100k 

County, 
State, 
FEMA 
HMA 

2020-
37 

Prowers 
County 

 Arkansas River Tamarisk removal 
within 2 miles of each Town or City 
and government infrastructure by 
chemical and mechanical measures 
20 miles total. 

Prowers OEM H 2 Flooding 2024 $2M 
FEMA 
HMA 

2020-
38 

Prowers 
County 

Arkansas River removal of Tamarisk 
for 19 miles by chemical and 
mechanical measures. 

Prowers OEM H 2 Flooding 2026 $2M 

County, 
State, 
FEMA 
HMA 

2020-
39 

Prowers 
County 

Government Critical Facilities 
Standby Generators. Powering 
facilities such as fire stations, 

Prowers OEM M 1 
Severe 

Weather, 
Pandemic 

2023 $200k 

County, 
State, 
FEMA 
HMA 
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courthouse and other municipal 
critical facilities is needed. 

2020-
40 

Prowers 
County 

Drone for use in all listed hazards 
such as rescue, observation of haz 
mat incidents, flooding events and 
wildfires. 

Prowers 
Sheriff 

M 2 Multiple 2022 $50k 
County, 

DOJ 

2020-
41 

Prowers 
County 

Outdoor Warning Sirens are aged and 
require frequent repair to maintain 
capability and with new development 
in the county additional sirens are 
required 

Prowers OEM M 2 
Severe 

Weather 
2025 $115k 

County, 
HS, FEMA 

HMA 

2020-
15 

Town of 
Campo 

Encourage wildfire fuel reductions by 
posting information on town website, 
newspaper or insert with utility bill 

Town H 1,2,3 Wildfire 2025 <$5K 
General 
Funds 

2020-
16 

Town of 
Campo 

Educate community with information 
of how to mitigate homes from 
natural hazards by posting 
information on Website, Newspaper, 
Social Media and Bill Inserts. 

Town H 1,2,3 Multiple 2025 <$5K 
General 
Funds 

2020-
17 

Town of 
Pritchett 

Encourage wildfire fuel reductions by 
posting information on town website, 
newspaper or insert with utility bill 

Town H 1,2,3 Wildfire 2025 <$5K 
General 
Funds 

2020-
18 

Town of 
Pritchett 

Educate community with information 
of how to mitigate homes from 
natural hazards by posting 

Town H 1,2,3 Multiple 2025 <$5K 
General 
Funds 
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information on Website, Newspaper, 
Social Media and Bill Inserts. 

2020-
19 

Town of 
Springfield 

Encourage wildfire fuel reductions by 
posting information on town website, 
newspaper or insert with utility bill 

Town H 1,2,3 Wildfire 2025 <$5K 
General 
Funds 

2020-
20 

Town of 
Springfield 

Educate community with information 
of how to mitigate homes from 
natural hazards by posting 
information on Website, Newspaper, 
Social Media and Bill Inserts. 

Town H 1,2,3 Multiple 2025 <$5K 
General 
Funds 

2020-
21 

Town of 
Two Buttes 

Encourage wildfire fuel reductions by 
posting information on town website, 
newspaper or insert with utility bill 

Town H 1,2,3 Wildfire 2025 <$5K 
General 
Funds 

2020-
22 

Town of 
Two Buttes 

Educate community with information 
of how to mitigate homes from 
natural hazards by posting 
information on Website, Newspaper, 
Social Media and Bill Inserts. 

Town H 1,2,3 Multiple 2025 <$5K 
General 
Funds 

2020-
23 

Town of 
Vilas 

Encourage wildfire fuel reductions by 
posting information on town website, 
newspaper or insert with utility bill 

Town H 1,2,3 Wildfire 2025 <$5K 
General 
Funds 

2020-
24 

Town of 
Vilas 

Educate community with information 
of how to mitigate homes from 
natural hazards by posting 

Town H 1,2,3 Multiple 2025 <$5K 
General 
Funds 
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information on Website, Newspaper, 
Social Media and Bill Inserts. 
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3. Planning Process 
3.1. Introduction 

This section provides an overview of the planning process used to create the 2020 Southeast Hazard 
Mitigation Plan update (Plan). This section includes how the Plan was prepared, who was involved in 
preparing the Plan, how the public and stakeholders were involved, and the review and incorporation of 
existing plans and studies. 

3.2. Background on Hazard Mitigation Planning in the 
Southeast Region 

Prior to initiating the development of this regional multi-jurisdictional Hazard Mitigation Plan in 2014, a 
substantial coordination effort took place to ensure the participation of all 6 counties within the 
Southeast Colorado All Hazards Region (SECAHR).  

This plan was prepared as a regional, multi-jurisdictional plan. The planning region is comprised of the 6 
counties of the Southeast Colorado All-Hazards Planning Region established by DHSEM. These counties 
include Baca, Bent, Crowley, Kiowa, Otero, and Prowers. All local units of government, special districts, 
and relevant organizations in each county were invited to participate in the planning process. The 
decision whether or not to participate in this process was a local decision, based on local community 
needs. Communities have the options to not prepare a plan, to prepare a stand-alone plan for their 
jurisdiction, or to participate in a multi-jurisdiction or county-wide plan. 

3.3. The Planning Process 
The planning process was organized in five phases, including: 

• Phase I: Organize resources/planning process 
• Phase II: Assess risks 
• Phase III: Develop the mitigation strategy 
• Phase IV: Implement the plan and monitor progress 
• Phase V: Plan adoption 

The following sections detail each phase of the planning process. 

3.3.1. Phase I: Organize Resources 

Hazard Mitigation Planning Steering Committee Kickoff Webinar 
This phase started with a commitment to updating the Southeast Region Hazard Mitigation Plan from all 
six counties. Efforts such as refining the scope of the Plan and the schedule; discussing coordination with 
participating departments and individuals who should be invited to serve on the local planning teams; 
establishing clear participation standards for all Plan participants; gathering and review of initial data 
and documents relative to the planning process; clearly defining roles and responsibilities of the 
consultant (CDR Maguire and Synergy Disaster Recovery) and all adopting jurisdictions and entities; 
discussion of an initial public involvement strategy; and setting dates for the kick-off meeting with the 
local planning committee (LPC) all identified as important initial planning steps.  
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A pre-kickoff webinar was held on May 1, 2019 with the Hazard Mitigation Planning Steering Committee 
(Steering Committee), listed in the table below. A copy of the agenda can be found in Appendix A.  

Table 3-1 Southeast Regio Hazard Mitigation Planning Steering Committee 

Name Organization Title 

Jerry Casebolt SE Region 
Southeast Region Homeland Security 

Coordinator 

Rick Stwalley Bent County County Emergency Manager 

Jennifer Leathers Baca County County Emergency Manager 

John Reitan Crowley County County Emergency Manager 

Theresa Witte Kiowa County County Emergency Manager 

Danny Chavez Otero County County Emergency Manager 

Staffon Warn Prowers County County Emergency Manager 

Mark Thompson State of Colorado Mitigation Planning Specialist 

Riley Frazee State of Colorado Southeast Region Field Manager 

Michael Garner Synergy Disaster Recovery Consultant – Project Manager 

Lisa Clay CDR Maguire Consultant - Project Planner 

 

Major outcomes of the kickoff webinar were a discussion of what went well and what could be 
improved from the County’s previous plans; discussion of how to conduct outreach to the planning 
team, stakeholders, and the public; communication preferences between the Steering Committee; initial 
conversation about hazards and major events since the previous plans; and participation standards. It 
was agreed that there would be three workshops (each held twice in two locations across the Region) 
during the planning process to include a: planning team kickoff, review of the Hazard Identification and 
Risk Assessment Results, and a Mitigation Strategy workshop.  

The planning team kickoff meeting was scheduled for July. The agreed-upon participation standards 
were as follows: 

Consultant: 

• Facilitate the planning process to ensure tasks are being completed in agreement with the 
project timeline. 

• Provide overall planning guidance and plan organization in close coordination with participating 
jurisdictions. 

• Guide the public participation process. 
• Overall plan writing and data analysis with input from participating jurisdictions and planning 

team. 
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• Ensure the plan meets all FEMA requirements. 

Hazard Mitigation Planning Steering Committee: 

• Work closely with the consultant to ensure data requests are being fulfilled and the planning 
process moves forward on schedule. 

• Aids with communication between the planning team, the public, stakeholders, and the 
consultant. 

• Participates in planning team meetings. 

Local Planning Committee (LPC) 

• Meeting attendance and participation. 
• Providing requested information and data. 
• Participation across jurisdictional staff. 
• Community and stakeholder involvement and education. 
• Review draft plan sections 
• Adopt plan as participating jurisdictions. 

Local Planning Committee Kickoff Meeting 
The LPC kickoff workshops were both held on July 22, 2019 in La Junta (Otero County) and in Lamar 
(Prowers County). The workshops were also offered as a webinar for participants that couldn’t attend 
in-person. In preparation for the kickoff, the consultant coordinated with the Steering Committee to 
create a LPC representing all counties, municipalities, local stakeholders, and neighboring entities to be 
invited to the kickoff workshop. Participants were invited through email. The local planning team is 
presented in Appendix A 

Major goals of the kickoff meeting were for the planning team members to understand the process and 
importance of hazard mitigation planning; understand their roles and responsibilities as members of the 
LPC; review the current stage of the planning process; review data requests; review the draft public 
involvement strategy; provide an overview of the capabilities assessment; and review next steps in the 
planning process. The full agenda and sign-in sheets can be found in Appendix A.  

Major outcomes of the workshops included a final draft list of hazards to profile in the HIRA; discussion 
of recent community planning efforts; recent hazard events; and particular problem areas/hazard 
concerns across the Region. Another important discussion focused on the public involvement strategy. It 
was determined that a combination of tools and resources work the best for public involvement across 
the Region, including: LEPC meetings, social media, organizational websites and distribution lists, and 
local media. 

The timeline for public involvement was also discussed, and the consultant used this information to 
further refine the public involvement plan. Data requests, such as critical facilities, were reviewed and 
the planning team provided input on other relevant plans. The following post-meeting action items were 
discussed for the local planning team:  

• Provide Best Available Data / Recent Community Plans 
• Provide any additional Local Planning Committee Participants 
• Mitigation Capabilities Input 
• Public Involvement Input 
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Public Involvement 
Based on feedback from the Steering Committee and the LPC kickoff workshops, a Public Involvement 
Plan (PIP) was developed for the Region in the summer of 2019. It was disseminated to the LPC for their 
input on public involvement tools and the timeline to utilize each tool for outreach to the public. 
Examples of public outreach tools for the Region included: LEPC meetings; organizational websites, 
social media, and distribution lists; and local media. The completed PIP is provided in Appendix B. With 
input from the LPC, the consultant helped develop the public outreach material and disseminate it in 
accordance with the PIP timeline and contacts. The timeline also ensured outreach would be utilized in 
each phase of the planning process, so the public remained involved and informed. 

As part of the PIP, two surveys were distributed to the public during the planning process. The first was 
the Hazard Risk Perception Survey, distributed in summer/fall of 2019. This survey was sent out to gain 
an understanding of public knowledge of hazards in their communities, and their perception of what 
poses the most risk. Overall, the survey gathered 61 responses. Figure 3-1 shows the distribution of the 
location of participants. 

Figure 3-1 Public Survey 1 Responses 

  

The results are portrayed in the figures below. Key takeaways from this survey are: 

• Approximately 38% of the respondents have been majorly impacted by at least one natural 
hazard in the past five years. 

• Only 30% of respondents consider themselves “very informed” on how various hazards can 
impact their community.  Over 57% consider themselves “somewhat informed”. 

• Respondents ranked drought, severe weather, wildfire, and windstorm as the hazards 
presenting the greatest risk to the Region. Earthquake, civil unrest, and stream bank erosion 
ranked as the lower risk hazards. 

• Lack of clean water was the top concern following disasters. Not receiving emergency alerts and 
access to medications were the lower of concerns. 

• Over half of the respondents have an emergency kit, and over 57% have taken action to make 
their home or neighborhood more resistant to hazards. 
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• Social media is the most effective way to receive information about hazard mitigation by 
respondents (85%), followed by television/radio (46%). 
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The second survey distributed to the public was the Public Hazard Mitigation Survey, distributed in 
fall/winter 2019. This survey was sent out to educate the public on mitigation actions, gain an 
understanding what types of mitigation strategies the public supports, and give the public an 
opportunity to contribute potential mitigation actions. Overall, the survey gathered 20 responses.  

The results are portrayed in the figures below. Key takeaways from this survey are: 

• Overall, the majority of respondents are in favor of all types of mitigation actions. 
• Structure and infrastructure projects were the public’s preferred type of mitigation. 
• The least supported mitigation categories included local plans & regulations and natural systems 

protection. 
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• Many of the open ended comments focused on the hazards of wildfire, severe weather, and 
winter storms.  
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Lastly, the public was given the opportunity to review and comment on the draft plan between May 1, 
2020 and May 15, 2020. Digital copies of the final draft plan were distributed in accordance with the 
public involvement plan.  There were no comments received from the public. 

Review and Incorporation of Existing Planning Mechanisms 
Over the course of the planning process, numerous other plans, studies, reports, and technical 
information were obtained and reviewed for incorporation or reference purposes. The majority of 
sources referenced and researched pertain to the risk assessment and the capabilities assessment. The 
mitigation strategy also includes input from existing community plans and technical information 
research. The following list shows the primary documents and technical resources reviewed and used 
for incorporation into this HMP. 

Southeast Region 
• Southeast Colorado All-Hazards Region (SECAHR) Debris Management Plan (2019) 
• SECAHR Tactical Interoperable Communications Plan (TICP) (2019) 
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• Southeast Regional Healthcare Coalition (SERHCC) Response Plan (2019) 
• SERHCC Hazard Vulnerability Analysis (2018) 
• Southeast Regional Emergency Management Alert Procedures (REMAP) (2019) 

Baca County 
• Threat and Hazard Identification and Risk Assessment (THIRA) (2017) 

3.3.2. Phase II: Assess Risks 

The Hazard Identification and Risk Assessment (HIRA) process began almost immediately. Data were 
gathered from other planning resources (see above), the LPC, the Steering Committee, the State of 
Colorado, and other publicly available data sources. Sources of data are discussed in the text and as 
footnotes throughout the HIRA section. The Steering Committee and LPC were instrumental in supplying 
jurisdictional-specific data to the consultant, who performed the analysis and writing of the HIRA. As 
data requests were needed, requests went out to the Steering Committee, who would direct the 
consultant to the correct person on the planning team for the data. Data were collected and 
incorporated into the HIRA through October 2019, and the draft results of the HIRA were presented to 
the planning team during the Risk and Vulnerability Assessment workshops. Additionally, the results of 
the public Hazard Risk Perception Survey were incorporated into the HIRA. The draft HIRA was sent for 
planning team review in October 2019 and finalized in December 2019 after all comments were 
incorporated. 

Planning Team Risk and Vulnerability Assessment Workshops 
The planning team risk and vulnerability assessment virtual workshops were held on November 1st and 
4th, 2019 through webinars.  

Major goals of these workshops were for the results of the HIRA to be presented to the planning team 
and to receive any feedback on the results and hazard rankings, review critical facility analysis results, 
review remaining data requests, continue with the public involvement strategy, and to finalize 
mitigation goals as well as start gathering ideas for mitigation objectives and actions. The full agenda 
and sign-in sheets can be found in Appendix A. 

Outcomes of the workshops included final input on the HIRA results and rankings. Remaining data 
requests were provided to finalize the HIRA. The capability assessment results were also presented and 
reviewed. The goals from the 2014 Southeast Region Hazard Mitigation Plan were reviewed and 
determined to still be relevant for this Plan update. Additionally, the public involvement strategy was 
discussed and the second public survey was to be sent shortly after the workshop. The following post-
meeting action items were discussed for the local planning team: 

• Continue local discussions relating to this project 
• Begin identifying new mitigation actions  
• Capability assessment survey revisions (if necessary) 
• Public survey / involvement 
• Review of Risk Assessment section 

Following these LPC workshops, county emergency managers agreed to share an update of this planning 
process with their respective LEPC’s at this point and going forward.  Available documentation is 
included in Appendix A. 
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3.3.3. Phase III: Develop the Mitigation Strategy 

Mitigation strategy development was initiated by reviewing the goals and objectives from the previous 
hazard mitigation plan.  Ultimately, the LPC determined to proceed with these goals and objectives, with 
some minor edits. The previous mitigation actions were reviewed by each jurisdiction, and new actions 
were developed based on planning team input, the results of the HIRA, other planning documents, and 
the public mitigation strategy survey. All mitigation actions were incorporated into a database for easy 
tracking and updating by the Region. 

Planning Team Mitigation Strategy Workshop 
The LPC mitigation strategy workshops were both held on January 22, 2020.  As with the kick-off 
workshops, the same two locations (La Junta and Lamar) were utilized to maximize in-person LPC 
participation. Major goals of these workshops were to review goals/potential objectives, review the 
results of the capability assessment, obtain status updates on past high priority mitigation actions, 
review the results of the public mitigation strategy survey, discuss plan maintenance and integration, 
and create new mitigation actions. The full agenda and sign-in sheets can be found in Appendix A. 

Major outcomes of the workshops were discussions around plan maintenance, implementation, and 
integration (discussed more below and in Chapter 4 of this Plan). Significant time was spent 
brainstorming new mitigation actions. A mitigation action project sheet was provided to all participants 
for the creation of mitigation actions, which would later be added to a database for simplified tracking. 
Additionally, it was determined to rank new mitigation actions based on defined priorities (see Chapter 
2). It was decided to review the Plan annually by providing updates during one of the quarterly LEPC 
meetings. The following post-meeting action items were discussed for the local planning team: 

• Finalize past Mitigation Actions / Projects reporting 
• Finalize new Mitigation Actions / Projects  
• Review draft updated Plan 
• Public Review and Comment 

3.3.4. Phase IV: Implement the Plan and Monitor Progress 

As discussed previously, the implementation phase was discussed in detail during the mitigation strategy 
workshops. It was determined that the Plan will be reviewed at an annual (1st or 2nd quarter) LEPC 
quarterly meeting, ensuring it is an agenda item at least once a year. Further discussion about 
implementation, monitoring, and Plan integration is discussed in Chapter 4 of this Plan. 
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4. Plan Maintenance, Revision, and Integration 
4.1. Introduction 

This section of the Plan describes the ongoing methods to keep this Plan current. It describes how the 
Plan will be reviewed annually, how the public will be kept involved, and how the Plan will be integrated 
into other planning mechanisms. The plan maintenance process details the formal process that will 
ensure the Southeast Region Hazard Mitigation Plan remains an active and relevant document. The 
procedures include a schedule for monitoring and evaluating the Plan annually, as well as revising it 
every five years. This section also describes how the Region will integrate public participation 
throughout the plan maintenance process. It was determined during the mitigation strategy workshops 
the Region will utilize each County’s Local Emergency Planning Commission (LEPC) for monitoring and 
updating this Plan. Each LEPC is chaired by the county emergency manager and consists of 
representatives for all jurisdictions and applicable organizations that work in each county.   

4.2. Plan Monitoring, Evaluation, and Enhancement  
The county emergency managers are tasked with the overall responsibility of monitoring their 
components of this Regional Plan. The Plan will be periodically reviewed to ensure it reflects current 
vulnerabilities and priorities of the counties and participating jurisdictions. Reviewing and monitoring 
the Plan also gives plan developers an opportunity to report progress made and provides the public with 
an opportunity to see progress made. 

4.2.1. Annual Meeting and Review 

The Plan will be reviewed annually during the quarterly county LEPC meetings. This will occur in the first 
or second quarter.  Led by each county emergency manager, the meeting will be used to determine the 
effectiveness of programs and reflect changes in programs that may affect mitigation priorities. As part 
of the evaluation process, responsible agencies will be invited to share an update on their project or 
projects at the meeting.  

In addition, the following questions will be asked:  

• Have any potential hazards developed that were not addressed in the Plan?  
• Have any natural disasters occurred that were not addressed in the Plan?  
• Has any unanticipated development occurred that is vulnerable to hazards?  
• Are there any additional mitigation ideas that need to be incorporated?  
• Have projects been initiated and or completed?  
• What are the barriers to completing projects identified in the Plan? 
• Are the Plan goals still reflective of community priorities to reduce hazard vulnerabilities?  

The purpose of these questions is to determine if the goals are still current and what progress has been 
made on the Plan. Agencies responsible for mitigation actions, as well as all participating jurisdictions, 
will be asked to submit any progress on implementing actions. An update will be required at the annual 
meeting and can be submitted at any time to the county emergency managers. The discussion will be 
documented so that when the Plan is revised, the findings of the monitoring can be incorporated in the 
next five-year update.  
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Following the annual review meeting, each emergency manager will then prepare a present a summary 
update to their respective boards or councils, during a publicly held meeting.  The Southeast Regional 
Healthcare Coalition is also able to help disseminate these annual updates to the public during summer 
(June) events. 

4.2.2. Five Year Update of the Plan  

Any of the following three situations could trigger a review and update of the Plan: 

• Occurrence of a major natural disaster in or near the Region 
• Passage of five years 
• Change in state or federal regulations which must meet compliance. 

The Plan will be thoroughly reviewed and updated at the five-year mark unless it has undergone a more 
recent revision (with associated FEMA approval). At the five-year mark, several questions will be asked: 

• Do the goals address current and expected conditions? 
• Has the nature or magnitude of risks changed? 
• What additional hazard events have occurred? 
• Have the capabilities changed including social, technical, administrative, political, legal, 

economic, and environmental? 
• Are there any coordination issues that should be addressed? 
• What progress has been made to complete mitigation actions? 
• How has the public remained involved over the last five years? 
• Did the identified departments, individuals and/or other partners participate in the Plan 

implementation process as assigned? 

4.2.3. Five Year Revision Procedures 

Should a major disaster occur in the Southeast Region, the LPC shall meet following the disaster to 
determine whether a review of the hazard mitigation plan is warranted. In the absence of a major 
disaster, the five-year review will take place during the year+ period preceding the FEMA approval 
anniversary date (or sooner). The Southeast Region and the 2020 Plan’s LPC will focus on the following 
tasks: 

• Review the Hazard Mitigation Plan Review Tool form completed by the CO DHSEM and FEMA 
during their most recent review of the Plan. 

• Examine and revise the risk assessment data as needed to ensure it is current. 
• Update the mitigation strategies to incorporate completion of actions and add any needed 

strategies or projects. 
• Identify problems that may be hindering or affecting implementation of the Plan and 

recommend actions for resolving those problems. 
• Recommend any necessary revisions to the hazard mitigation plan. 
• Comply with all applicable regulations and statutes. 

Forty-five days prior (or earlier) to the five-year anniversary date, a final draft of the revised plan will be 
submitted to DHSEM, and then to FEMA. Once FEMA approval has been granted, the Plan will be 
adopted locally.  
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4.3. Plan Adoption  
Plan adoption will occur following an “approved pending adoption” status by FEMA. Once this status has 
been received, the counties and participating jurisdictions need to adopt the Plan. Adoption will occur 
via a resolution and will be passed by county commissions and other governing bodies. A copy of the 
current resolution can be found in Appendix D.  The county emergency managers will be the primary 
authority in maintaining and coordinating the Plan adoption by the jurisdiction.  

4.4. Continued Public Involvement  
The public is encouraged to be involved in the continual updates of the hazard mitigation plan. Through 
the 2020 Plan update, the Region’s counties and municipalities implemented a public engagement effort 
and the methods utilized can continue to be leveraged for ongoing public involvement. The county 
emergency managers will be the lead to ensure the public remains involved over the next five years via 
following methods:  

• Including hazard mitigation education annually at the Southeast Regional Healthcare Coalition’s 
June event. 

• Reporting of the annual Plan review summary to each jurisdiction’s respective boards or 
councils, during a publicly held meeting. 

• All jurisdictions will continue to utilize social media, print media, and community websites to 
involve the public on hazard mitigation efforts. 

4.5. Integration of Hazard Mitigation into other Planning 
Mechanisms  

The participating jurisdictions will integrate this Hazard Mitigation Plan into relevant government 
decision-making processes or mechanisms, where feasible. This includes integrating the requirements of 
the Hazard Mitigation Plan into other local planning documents, processes, or mechanisms, such as 
comprehensive or capital improvement plans, when appropriate.  The members of the LPC will remain 
charged with ensuring that the goals and actions of new and updated local planning documents are 
consistent and do not conflict with the goals and actions of the Hazard Mitigation Plan. Further, they will 
ensure that any actions will not contribute to increased hazard vulnerability in the Region. 

The county emergency managers see most community plans, as they originate or filter through the 
Emergency Management office.  Much of the information in this Plan, such as the risk assessment, will 
be incorporated into other emergency management planning efforts, such as the EOP. Many different 
entities will be responsible for following the Southeast Region Hazard Mitigation Plan. Each of the 
county commissioners and participating jurisdictions will have the authority to promote policies 
regarding hazards. Each county’s LEPC will also consider the hazard mitigation plan in its efforts. It can 
refer to the Plan for guidance on past occurrences and future impacts. Agencies can also utilize the plan 
to seek out grants and projects that fulfill the mitigation requirements outlined in the Plan. The county 
emergency managers will include the necessary information in future plans and coordinate this 
operation through other agencies as plans are revised and reviewed.  
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5. Southeast Colorado Region Community Profile 
5.1 Geography and Climate 

The planning region is comprised of six counties of the Southeast All-Hazards Planning Region 
established by the Colorado Division of Homeland Security and Emergency Management (DHSEM).  
These Counties include Baca, Bent, Crowley, Kiowa, Otero, and Prowers Counties.  This region of the 
State is generally characterized by the Great Plains.  As shown in Table 5-1, the region covers 9,598 
square miles of land and 65 square miles of water, and elevations range between 3,000 and 6,000 feet, 
which increases from east to west.1   

Table 5-1 Southeast Region Geography 

 Baca Bent Crowley Kiowa Otero Prowers 
Land (sq. mi) 2,557 1,541 800 1,786 1,270 1,644 
Water (sq mi) 1 27 11 15 7 4 

Total 2,558 1,568 811 1,801 1,277 1,648 

As shown in Table 5-2, the majority of the land mass is devoted to agriculture, with an estimated 8,565 
square miles devoted to farmland (89% of the planning area).2  

Table 5-2 Southeast Region Farms 

 Baca Bent Crowley Kiowa Otero Prowers 
Farms 667 274 246 388 444 472 

Land in Farms (sq. mi)  2,300   1,148   757   1,706   1,074   1,580  
Land in Farms (acres) 1,471,783 734,630 484,328 1,091,807 687,530 1,011,291 
Average Size of Farm 

(acres) 2,207 2,681 1,969 2,814 1,548 2,143 

The major rivers in the region include the Arkansas River, Big Sandy Creek, the Purgatoire River, and Two 
Butte Creek. Major roadways include US 50, US 385, US 287, US 350, State Highway 96, State Highway 
71, and State Highway 10. A base map of the planning region is illustrated in Figure 5-1. 

 
1 US Census Bureau 
2 USDA, 2017 Census of Agriculture. 
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Figure 5-1 Southeast Region Basemap 

 

The climate of the Great Plains is characterized by dry winters with occasional wind-blown snow and 
alternating periods of very cold temperatures followed by very warm days. Springs are windy and highly 
variable, including the occasional blizzard, rapid and drastic temperature changes, and high levels of 
precipitation in the form of both snow and rain. Summers offer low humidity with hot days and cool 
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nights.  Large thunderstorms are common and some of the most ferocious hail storms in the entire 
continent occur here. The fall is cool and dry. Overall, the area is considered semi-arid.   

5.2 Population 
The estimated 2017 population for the Southeast Region is 46,892, which is a decrease of 4.1% since 
2010. All counties have estimated to lost population since the previous Plan. Looking over a longer time 
period, Crowley County has grown 4.2% since 2000. Table 5-3 shows the population information for the 
Region. 

Table 5-3 Southeast Region Population 

County 2000* 2010* 2017** % Change 2010 to 
2017 

% Change 2000 to 
2017 

Baca 4,517 3,788 3,539 -6.6% -21.7% 
Bent 5,998 6,499 5,866 -9.7% -2.2% 

Crowley 5,518 5,823 5,749 -1.3% 4.2% 
Kiowa 1,622 1,398 1,364 -2.4% -15.9% 
Otero 20,311 18,831 18,370 -2.4% -9.6% 

Prowers 14,483 12,551 12,004 -4.4% -17.1% 
Region 52,449 48,890 46,892 -4.1% -10.6% 

*U.S. Census Bureau 
**Colorado Demography Office, 2017 population estimates 
 
Although population growth has not been significant in the Region, it was noted by the Planning Team 
that some changes have occurred since the previous Plan, including the Colorado Coalition for the 
Homeless now located in the Region, as well as the addition of hemp processing facilities, primarily in 
Otero and Prowers Counties. 

Select demographic information for the Southeast Region is shown in Table 5-4.3 Certain demographic 
characteristics such as age, disability, living in a mobile home, and language spoken can increase a 
population’s vulnerability to the impacts of hazard events. The relation to vulnerability is discussed more 
thoroughly in each hazard profile’s vulnerability assessment. It should be noted that in populations as 
small as many counties in the Southeast Region, Census data is less precise, and these statistics are to be 
used as general trends. 

Table 5-4 Southeast Region Demographics 

Characteristic Bac
a 

Ben
t 

Crowle
y 

Kiow
a 

Oter
o 

Prower
s 

Gender/Age 
Male (%) 48.4 64.9 68.0 50.2 48.9 50.6 

Female (%) 51.6 35.1 32.0 49.8 51.1 49.4 
Under 5 years (%) 5.3 3.7 3.2 10.8 6.0 6.7 

 
3 U.S. Census Bureau, 2017 ACS 
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Characteristic Bac
a 

Ben
t 

Crowle
y 

Kiow
a 

Oter
o 

Prower
s 

65 years and over (%) 25.2 16.9 13.3 21.3 19.3 16.7 
Race/Ethnicity 

White (%) 95.3 89.9 87.0 92.4 90.2 95.2 
American Indian/Alaska Native (%) 1.1 1.0 1.4 0 1.5 0.3 

Asian (%) 0 0.4 0.5 0 1.0 0.6 
Black or African American (%) 1.5 6.1 4.3 0.6 0.8 0.5 

Native Hawaiian or other Pacific Islander (%) 0 0 0 0 0.9 0 
Hispanic or Latino (of any race) (%) 10.5 32.0 30.7 4.4 41.5 37.2 

Two or more races (%) 1.4 1.3 5.1 7.0 2.0 2.1 
Education 

High school graduate or higher (%) 85.5 84.9 84.9 95.4 85.3 81.3 
Disability  

Total civilian noninstitutionalized population 
(%) 21.9 25.9 25.4 15.2 20.6 17.2 

Mobile Homes  
Mobile Homes (%) 12.1 14.3 18.1 17.3 7.0 13.1 

Language 
Speaks English less than “very well” (%) 3.6 6.0 7.1 0.6 4.2 8.3 

 

5.3 Economy 
Table 5-5 shows select economic characteristics of the County based on the 2017 U.S. Census ACS. 

Table 5-5 Southeast Region Economic Characteristics 

Characteristic Baca Bent Crowley Kiowa Otero Prowers 
Persons below Poverty Level (%) 19.5 24.5 24.6 10.6 22.9 18.3 

Median Home Value ($) 79,800 77,700 79,700 83,200 91,800 94,400 
Median Household Income ($) 35,898 32,500 35,292 39,250 35,051 41,740 
Population in Labor Force (%) 59 30.2 46.3 62.3 54.3 63.2 

Unemployment (%) 4.5 9.3 21.4 3.1 9.3 8.4 
 

5.4 Development Trends 
As part of the planning process, the Planning Team looked at growth and development trends. These 
trends are examined further in the context of each hazard in the HIRA, and how the changes in growth 
and development affect vulnerability to hazards. 

According to the U.S. Census Bureau, the population across all counties in the Region has largely stayed 
constant or decreased from 2010 to July 1, 2018 (population estimate), with the largest percent 
decrease in Bent County (-9.5%). Additionally, the number of housing units has stayed relatively 
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constant during this same time period, with the largest increase experienced in Kiowa County (2.7% 
increase). 

Table 5-6 Population and Housing Change from 2010 to 2017 

County 
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Baca 3,788 3,585 -203 -5.4% 2,248 2,257 9 0.4% 
Bent 6,499 5,882 -617 -9.5% 2,242 2,269 27 1.2% 

Crowley 5,823 5,858 35 0.6% 1,559 1,593 34 2.2% 
Kiowa 1,398 1,383 -15 -1.1% 805 827 22 2.7% 
Otero 18,831 18,432 -399 -2.1% 8,969 8,994 25 0.3% 

Prowers 12,551 12,164 -387 -3.1% 5,942 5,983 41 0.7% 
 

Population forecasts are produced annually by the State Demography Office on a County scale. Growth 
is projected to decline through 2050 in all counties except for Crowley, where population is projected to 
increase by 16%. Table 5-7 shows the population projections for the counties through 2050 and the 
percent change from the 2018 population. 

Table 5-7 County Population Forecast through 2050 

County 2018 2020 2025 2030 2035 2040 2045 2050 
2017-

2050 % 
Change 

Baca 3,585 3,510 3,396 3,258 3,132 3,025 2,931 2,843 -21% 
Bent 5,882 5,836 5,812 5,752 5,691 5,631 5,574 5,530 -6% 

Crowley 5,858 5,915 6,100 6,256 6,437 6,618 6,702 6,793 16% 
Kiowa 1,383 1,373 1,342 1,296 1,249 1,205 1,171 1,145 -17% 
Otero 18,432 18,287 18,236 17,756 17,210 16,687 16,194 15,715 -15% 

Prowers 12,164 12,027 12,007 11,912 11,793 11,660 11,528 11,395 -6% 
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6.1. Disaster Declaration Summary 
Major disaster declarations were used to identify and assess hazards in the Region. The following table 
presents a list of all federal disaster and emergency declarations that have occurred in the Region, 
according to the Federal Emergency Management Agency (FEMA) and the U.S. Department of 
Agriculture (USDA). For USDA Secretarial Designations, only primary counties are included, while 
contiguous counties are not. In addition, the 2018 Colorado State Hazard Mitigation Plan lists disasters 
declared by the Governor in the State, and are included in this table. This list presents support for 
identifying which hazards pose the greatest risk to Southeast Region communities. It is evident the 
Region experiences a multitude of major hazard events, including, but not limited to, drought, flooding, 
hail, fire, extreme weather/storms, and winter weather. 
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Table 6-1 Disaster Declarations 

Year Declaring Jurisdiction Counties Affected Disaster Type 

2019 USDA – Secretarial 
Designation (S4468) Crowley, Otero Drought 

2018 USDA – Secretarial 
Designation (S4313) Crowley, Kiowa Drought 

2018 USDA – Secretarial 
Designation (S4304) Otero Drought 

2018 USDA – Secretarial 
Designation (S4293) Baca, Prowers Drought 

2018 USDA – Secretarial 
Designation (S4280) Baca Drought 

2017 USDA – Secretarial 
Designation (S4250) Otero Hail 

2017 USDA – Secretarial 
Designation (S4145) Baca Drought 

2017 State of Colorado Bent, Otero Extreme Weather and Flooding 

2017 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Wildfire 

2015 USDA – Secretarial 
Designation (S3785) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

2015 Federal – DR 4229 Baca Severe Weather/Flooding 

2014 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Extreme Weather 

2014 USDA – Secretarial 
Designation (S3764) Otero Hail 

2014 USDA – Secretarial 
Designation (S3627) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

2013 Federal – DR 4145 Crowley Flood 
2013 State of Colorado Crowley, Otero, Prowers Flood 

2013 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Winter Storm 

2013 USDA – Secretarial 
Designation (S3456) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

2012 USDA – Secretarial 
Designation (S3260) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers 

Drought, excessive heat, high 
winds 

2009 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Severe Blizzard 

2009 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Severe Spring Snowstorm 

2008 USDA – Secretarial 
Designation (S2750) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

2008 
Federal – Fire 

Management Assistance 
Declaration (FM-2760) 

Crowley Wildfire 

2008 State of Colorado Crowley Wildfire 
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Year Declaring Jurisdiction Counties Affected Disaster Type 

2007 Federal – Emergency 
(3271-EM,  3270-EM) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Snow 

2007 State of Colorado Prowers Tornado 

2006 State of Colorado Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Snow 

2006 USDA – Secretarial 
Designation (S2351) Otero Heat, high winds, drought 

2006 USDA – Secretarial 
Designation (S2329) Bent, Kiowa Heat, high winds, insect pests, late 

freeze, drought 
2005-
2006 

USDA – Secretarial 
Designation (S2327) Baca, Prowers Drought, Fire, High Winds, Heat 

2005-
2006 

USDA – Secretarial 
Designation (S2287) Kiowa Drought, Crop Diseases, Insect 

Infestation 

2005 Federal – Emergency 
(3224-EM) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Hurricane Katrina Evacuation 

2005 USDA – Secretarial 
Designation (S2188) Crowley, Otero Drought, Wind, Heavy Rain, Hail 

2004 USDA – Secretarial 
Designation (S1947) Baca, Kiowa, Prowers Drought, Freeze, Hail 

2003 USDA – Secretarial 
Designation (S1843) Crowley, Otero Drought, Insects 

2003 USDA – Secretarial 
Designation (S1797) Baca, Bent, Kiowa, Prowers Drought 

2002 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Snow Emergency 

2002 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

2002 State of Colorado* Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Wildfires 

2002 USDA – Secretarial 
Designation (S1643) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

2001 Federal – Major Disaster 
(1374-DR) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Severe Winter Storms 

2001 USDA – Secretarial 
Designation (S1514) Crowley, Otero, Prowers Drought 

2000 USDA – Secretarial 
Designation (S1498) Baca, Bent Drought, High Winds, Lightning 

2000 USDA – Secretarial 
Designation (S1451) Kiowa Drought, Freezing Temperatures 

1999 Federal – Major Disaster 
(1276-DR) 

Bent, Crowley, Kiowa, Otero, 
Prowers Flooding 

1999 State of Colorado Bent, Crowley, Kiowa, Otero Flooding, Landslides, Mudslides 

1997 Federal – Emergency Baca, Crowley, Kiowa, Otero, 
Prowers Heavy Flash Flooding 
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Year Declaring Jurisdiction Counties Affected Disaster Type 

1997 State of Colorado Baca, Crowley, Kiowa, Otero 
Prowers Flooding 

1995-
1996 

USDA – Secretarial 
Designation (S999) Baca, Bent, Kiowa Drought 

1994 USDA – Secretarial 
Designation (S767) Kiowa Freezing Temperatures 

1977 Federal – Major Disaster Baca, Bent, Crowley, Kiowa, 
Otero, Prowers Drought 

1965 Federal – Major Disaster 
(200-DR) 

Baca, Bent, Crowley, Kiowa, 
Otero, Prowers 

Tornadoes, Severe Storms, and 
Flooding 

1955 Federal – Major Disaster 
(33-DR) Otero Flood and Tornado 

 

6.2. Hazard Identification 
As part of the update process, the hazards from the 2014 Southeast Region Hazard Mitigation Plan were 
reviewed, and new hazards were considered. The existing hazards were also cross-checked with hazards 
in the 2018 Colorado State Hazard Mitigation Plan. The hazards profiled in the 2014 Southeast Region 
Hazard Mitigation Plan were determined to mostly all still be relevant, although not every hazard was 
determined to be relevant for each County. Therefore, it was determined for Local Planning Committee 
(LPC) members to state whether each hazard is something the County would like to mitigate against, 
and only profile the ones relevant to each County. Further details are found in each County’s Risk 
Assessment section. The following table compares the hazards from the previous hazard mitigation plan 
to the ones profiled in this Plan, as well as to the State Plan. It was determined there were no major 
areas of subsidence in the Region, and therefore was excluded from this Plan. 

Table 6-2 Hazards Profiled 

2014 Southeast Region HMP 2019 Southeast Region HMP 2018 Colorado HMP 
Agricultural Infestation Agricultural Infestation Avalanche 
Dam and Levee Failures Dam and Levee Failures Dam Failure 

Drought Drought Debris Flow 
Earthquake Earthquake Drought 

Extreme Cold Extreme Cold Earthquake 
Extreme Heat Extreme Heat Extreme Temperatures 

Flooding Flooding Flooding 
Severe Weather 

(Thunderstorms/Lightning/Hail) 
Severe Weather 

(Thunderstorms/Lightning/Hail) Hazardous Materials Incident 

Stream Bank Erosion Stream Bank Erosion Landslide/Rockslide 
Subsidence Tornadoes Lightning 
Tornadoes Wildfire Mass Casualty Event 

Wildfire Windstorm Public Health Emergency 
Windstorm Winter Storms Severe Winter Storm 

Winter Storms Civil Unrest Imminent Threat 
Civil Unrest Cyber Hazards Wildfires 
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2014 Southeast Region HMP 2019 Southeast Region HMP 2018 Colorado HMP 
Cyber Hazards Hazardous Materials Windstorm 

Hazardous Materials Pandemic and Zoonotic 
Diseases Dense Fog 

Pandemic and Zoonotic 
Diseases  Hail 

  Tornado 
  Erosion/Deposition 

  Expansive Soils/Heaving 
Bedrock 

  
Radon/Carbon 

Monoxide/Methane/Other 
Seeps 

  Sinkholes/Subsidence 
  Animal Disease Outbreak 
  Wildlife Vehicle Collisions 
  Pest Infestation 

  Critical Infrastructure 
Disruption/Failure 

  Mine Accident 
  Power Failure 
  Radiological Release 

 

6.3. Critical Facilities 
For the purpose of this Plan, ‘critical facilities’ are defined as local assets vital to the health, safety, and 
well-being of residents and visitors during the time of and following a natural disaster. These facilities 
can include: community centers, churches, hospitals, libraries, non-profits, post offices, water treatment 
centers, police and fire stations, and city administration buildings. Critical facilities are essential to a 
community’s long-term disaster resilience as they are important delivery pathways for diverse crisis 
management services and resources. As part of the planning process, the Southeast Region Counties 
identified facilities being termed as critical by utilizing the best available data from the previous planning 
efforts. 

The critical facilities analysis is located in Appendix E (For Official Use Only), available to the LPC and 
jurisdictions. 

6.4. Hazard Ranking 
Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in Figure 6-1 below. Overall, risk varies somewhat with 
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each jurisdiction, but consistently high ranked hazards include drought, severe weather, wildfire, 
windstorm, and winter storm.  

Figure 6-1 Hazard Rankings 

 

6.5. Hazard Profiles 
6.5.1. Profile Methodology 

The following sections profile each identified hazard. Due to the similarities across the counties in the 
Region, hazard description, extent, and location are provided at a regional level in sections 4.5.3 through 
4.5.19. The description, extent, and location are described below. 

• Description: A scientific explanation of the hazard. 
• Extent: The strength or magnitude of the hazard. Measures of extent may include, but are not 

limited to, an established scientific scale, wind speed, speed of onset, or duration of the hazard 
event. 

• Location: Geographical areas within the Region that are affected by the hazard. 

Following these sections, each County in the Southeast Region has a designated risk assessment that 
details location (if different than the regional location), previous occurrences, probability of occurrence, 
and the vulnerability assessment. Only high or medium ranked hazards that each County identified are 
included in the County risk assessments. Supporting information for each hazard can be found in 
Appendix C – HIRA Appendix. The hazard profiles are consistently formatted to cover the same 
information. This format includes seven different subsections that are described below: 

• Previous Occurrences: Information regarding historical events of the hazard in each County. 
Previous occurrence data was derived from a variety of sources, including, but not limited to, 
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the LPC, news articles, County websites, the State of Colorado, and federal databases. The 
National Center for Environmental Information (NCEI), which has been tracking severe weather 
since 1950, is a primary database used for previous occurrences in this Plan. Their storm events 
database tracks severe weather events on a county basis and contains data for the following 
identified hazards in this plan: extreme cold/heat, flooding, lightning, severe weather, 
tornadoes, windstorms, and severe winter storms.  

• Probability: The likelihood of future events impacting each County. Given that an exact 
probability is often difficult to quantify, this characteristic is categorized into ranges to be used 
in hazard profiles: 

o Unlikely: Less than 1% annual probability 
o Possible: Between 1% and 10% annual probability  
o Likely: Between 10+% and 90% annual probability  
o Highly Likely: Greater than 90% annual probability 

• Vulnerability Assessment: The vulnerability assessment addresses conditions that may increase 
or decrease vulnerability. This section will include the inventory exposed/impacts, potential 
losses, and future conditions.  

o Inventory Exposed/Impacts: A qualitative or quantitative analysis of impacts on 
structures, the economy, people, and the environment. 

o Loss estimations: A qualitative or quantitative analysis on potential losses from each 
hazard is conducted using best available data and resources. Methods utilized include 
GIS analysis and Hazus analysis where data is available. Additionally, damage estimates 
are calculated based on reported damages from previous occurrences by jurisdiction, 
where available. For this Plan, SHELDUS county-wide damage data was also utilized for a 
method of consistent loss estimations across hazards. It is noted that SHELDUS only 
reports on a county-wide scale, so it is not possible to determine losses by jurisdiction 
using this data. Additionally, SHELDUS results may vary from other sources of data, such 
as NCEI, due to differences in reporting. It should be viewed as an additional resource to 
understand damage impacts and risks across hazards. SHELDUS results are explained in 
more detail in Section 6.5.2, as well as in each hazard profile. 

o Land Use and Development: Discusses the impact of development trends on 
jurisdiction’s vulnerability to each hazard. Land use and development data was obtained 
from jurisdiction planners and population statistics from the U.S. Census Bureau and the 
State of Colorado Department of Local Affairs. 

6.5.2. SHELDUS Results 

The Spatial Hazard Events and Losses Database for the United States (SHELDUS) Version 17.0 was 
utilized to assess losses from the following hazards: drought, flooding, fog, hail, lightning, severe 
storm/thunderstorm, tornado, wildfire, wind, and winter weather. SHELDUS is a county-level dataset 
that allows for consistent comparison of losses across hazards. All loss information used in this Plan from 
SHELDUS is reported in 2017 dollars to facilitate even comparison between hazards. SHELDUS utilizes 
data from 1960 to 2017. It is recognized that this data is not reported by jurisdiction, but can still 
provide value in consistent comparison across hazards at the county-level. A region-wide summary of 
SHELDUS data is reported below, and individual county results are included in the county risk 
assessment sections in this chapter. 

From 1960 to 2017, the Southeast Region experienced a total of 881 hazard events equating to 
$322,637,340 (2017 dollars) in crop and property damages reported across all hazards. The Region 
experienced more wind events (232) than any other hazard. This is followed by winter weather events 
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(173). Of the damages, $148,906,323 were crop damages and $173,731,018 were property damages. 
Total number of events by hazard is displayed in Figure 6-2 below, and total damages is displayed in 
Figure 6-3 below. 

Figure 6-2 SHELDUS Hazard Events 

 

Figure 6-3 SHELDUS Total Losses 

 

Winter weather caused the most in total damages from 1960 to 2017, causing $70,053,481 in total 
damages. Flooding followed with $66,286,055 in total damages. Figure 6-4 shows damages by hazard. 
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Figure 6-4 SHELDUS Damages by Hazard 

 

Table 6-3 summarizes the SHELDUS event data across all counties and Table 6-4 summarizes the 
SHELDUS damages data across all counties. 
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Table 6-3 SHELDUS Hazard Events by County 

County Drought Flooding Fog Hail Lightning Severe Storm Tornado Wildfire Wind Winter Weather Total 

Baca 2 2 1 22 9 26 17 0 41 27 147 
Bent 2 3 1 25 9 30 9 1 39 30 149 

Crowley 1 6 1 18 6 20 4 1 29 29 115 
Kiowa 2 2 1 22 8 25 17 0 39 30 146 
Otero 1 7 1 27 11 32 6 1 43 29 158 

Prowers 2 5 1 33 11 30 14 1 41 28 166 
Total 10 25 6 147 54 163 67 4 232 173 881 

 

Table 6-4 SHELDUS Losses by County 

County Drought Flooding Fog Hail Lightning Severe Storm Tornado Wildfire Wind Winter Weather Total 

Baca $4,533,293 $30,456,708 $43,473 $3,855,811 $108,507 $6,004,047 $4,875,215 $0 $5,748,887 $15,550,061 $71,176,002 

Bent $4,533,293 $1,169,156 $43,473 $15,516,230 $155,088 $6,259,091 $1,983,361 $0 $5,504,157 $15,613,766 $50,777,614 

Crowley $1,897,695 $1,398,239 $43,473 $1,010,219 $246,740 $3,839,779 $59,646 $2,896,302 $4,016,645 $3,831,097 $19,239,835 

Kiowa $4,533,293 $1,343 $43,473 $2,336,556 $161,249 $4,964,736 $791,272 $0 $5,233,870 $15,613,809 $33,679,602 

Otero $1,897,695 $1,542,703 $43,473 $22,146,424 $268,947 $21,789,245 $568,201 $34,317 $4,325,425 $3,831,097 $56,447,525 

Prowers $4,533,293 $31,717,907 $43,473 $17,046,522 $158,944 $5,941,825 $10,728,214 $18,559 $5,514,375 $15,613,651 $91,316,762 

Total $21,928,560 $66,286,055 $260,840 $61,911,760 1,099,476 $48,798,724 $19,005,909 $2,949,178 $30,343,358 $70,053,481 $322,637,340 
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6.5.3. Agricultural Infestation 

Description 

Agricultural infestation encompasses a wide range of potential hazards, including pestilence (rodents 
and insect infestations) and noxious weeds. These are described in more detail below. 

Pestilence 

Rodent and insect infestations threaten crops, which is one of the primary industries in the planning 
region.  Rodents, such as mice and rabbits, damage crops in all stages of the production process.  Young 
plants are vulnerable to the rodents, who feed on them.  Harvested and stored crops may be 
contaminated by rodents burrowing into storage units, either to feed on the materials or create nests 
during winter months.   

Insect plagues also cause significant damage to crops in the region.  Most losses occur in the fall because 
of freezing temperatures.  Grasshoppers move from the range into the crop.  The last major grasshopper 
infestation in the United States occurred in the 1930s.  Following this disaster, it was decided that local 
control of grasshopper outbreaks were insufficient and that regional coordination was required.  The 
1934 Congress charged the U.S. Department of Agriculture (USDA) with controlling grasshoppers on 
federal rangeland.  Later, in 1987, the Animal and Plant Health Inspection Service (APHIS), which is part 
of the USDA, created the Grasshopper Integrated Pest Management (GHIPM) Project to develop new 
technologies for managing grasshopper populations.  Subsequent grasshopper infestations in the 1950s, 
1980s, and predicted infestations for the early 2000s further underscore the importance of mitigating 
this insect-driven hazard.  In 2009, the planning area experienced the highest grasshopper infestation 
since 2002-2003.  Similar insect hazards include locusts, aphids, and bark beetle plagues. 

Noxious Weeds 

According to the Colorado Noxious Weed Management Program, noxious weeds are a hazard across the 
entire State of Colorado, and particularly in the agricultural region included in the planning area.  The 
Colorado Noxious Weed Act defines noxious weeds as “plant species that are not indigenous (native) to 
the state of Colorado and meet at least one of several criteria regarding their negative impacts upon 
crops, native plant communities, livestock, and the management of natural or agricultural systems.  This 
definition applies to species listed by both state and local governing bodies.”  Native plants are also 
defined in the Act as “species that are indigenous to Colorado, may not be designated as noxious weeds 
by either state or local governments.  Furthermore, the law does not permit distinctions to be made 
regarding the historical range or habitats of native species.  Therefore, according to the Colorado 
Environmental Pesticide Education Program, even a native species that expands its range within 
Colorado due to human influences and otherwise meets the descriptive criteria as a noxious weed may 
not be listed as such.” 

Noxious weeds are aggressive and highly competitive, stealing moisture, nutrients and sunlight from 
native, desirable plants.  Established noxious weeds compete with both the production of agricultural 
crops and natural grasses, plants, and groundcover.  Often, noxious weeds can out-compete native 
plants entirely, which impacts the entire ecology of the area.  

Some of the more common are profiled below.  

• Salt Cedar or Tamarisk (scientific name: Tamarix ramosissima) is a small evergreen shrub or tree 
that grows between 5 and 20 feet in height.  Mature plants can produce up to 600,000 seeds per 
year.  The plant was introduced from central Asia, northern Africa, and southern Europe for 
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ornamentation and stream bank stabilization.  Salt Cedar can aggravate drought conditions by 
sucking up large volumes of water from riverbeds, increase the salinity of surface soil (which 
renders the soil inhospitable to native plants) and aggravate flooding by becoming a barrier 
within the watercourse channels. 

• Other noxious weeds such as Spotted Knapweed (Centaurea maculosa), Diffuse Knapweed 
(Centaurea diffusa), and Russian Knapweed (Centaurea repens) readily establish on any 
disturbed soil.  The plants produce as many as 40,000 seeds per plant.  The plants thrive in both 
wet and dry conditions, and out-compete livestock and wildlife forage plant species.  Their early 
spring growth makes them competitive for soil moisture and nutrients and there is some 
evidence that they release chemical substances that inhibit surrounding vegetation.  

• Field Bindweed (Convolvulus arvensis) is difficult to eradicate because of a root system that can 
penetrate the soil to a depth of 20 feet and which gives rise to numerous lateral roots.  The 
plant seeds may remain viable in the ground for up to 40 years.  It can adapt to different 
environmental conditions and can be found at altitudes as high as 10,000 feet.  The plant is 
extremely competitive, and continual stress on the plant is necessary to ensure eradication. 

The State Noxious Weed Act requires that local governing bodies of counties and municipalities uphold a 
number of duties, responsibilities, and powers regarding the management of noxious weeds.  A 2007 
legislative update requires all local governing bodies to have a noxious weed management plan.  The 
State also has a management plan, which outlines regional and general control concepts.  Funding for 
addressing noxious weeds is available through the Colorado Noxious Weed Management Program, 
including assistance for implementation of preventative strategies and public education. 

Extent 

Variables that contribute to the extent of pestilence infestations include the geographic distribution of 
the rodents and the crops, the number of rodents in the area, and the reproduction rates relative to the 
amount of natural food resources available.  The presence of predators, such as foxes, snakes, and 
hawks, also impacts the potential numbers of rodents.  As such, historical recollection provides the 
majority of the hazard profile’s content.  

Noxious weeds are divided into three categories.  Weeds listed in the “AW” category are considered A-
list weeds, and are those species which are designated for eradication by the State Agricultural 
Commissioner.  List B species (those listed in the “BW” category) are those in which the Commissioner 
develops and implements state noxious weed management plans designed to stop the continued spread 
of the species.  This category is assigned based on consultation with the state noxious weed advisory 
committee, local governments, and other interested parties.  List C weeds (those categorized as “CW”) 
are those species which the Commissioner will develop and implement state noxious weed management 
plans designed to support the efforts of local governing bodies to facilitate more effective integrated 
weed management on private and public lands.  The goal of such plans will not be to stop the continued 
spread of these species but to provide additional education, research, and biological control resources 
to jurisdictions that choose to require management of List C species, as defined by the Colorado 
Department of Agriculture.   

Location  

Due to lack of county-specific location data for this hazard, the location is presented at the regional 
scale. 
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Pestilence 

Rodents such as mice, rats, and rabbits, are found across the entire planning region, as are insects.  The 
presence of the rodents and insects is a consistent feature, with normal population density flows 
following the seasonal patterns.  However, when density of these populations exceeds the capacity of 
the ecosystem, agricultural industries such as crops and the health of livestock are threatened.  The 
ability to model these trends is difficult and inconsistent.  Figure 6-5 depicts a recent grasshopper 
density map at a point in time for the western United States, including Colorado, which demonstrates 
how varying densities pose different threats.1 It is evident that parts of southeast Colorado have higher 
densities than much of the State. 

 
1 United States Department of Agriculture (USDA) 
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Figure 6-5 2019 Rangeland Grasshopper Hazard 
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Noxious Weeds 

The entire Region is exposed to noxious weeds. Maps of noxious weeds can be found on the Colorado 
Department of Agriculture website, using the EDDMapSWest application.2 

Previous Occurrences 

Historical data is limited on this hazard and due to the similarities across all counties in the Region, 
previous occurrences are reported at the regional scale. Recorded infestation events are described 
below. 

Pestilence 

On December 29, 1924, the Colorado Governor declared a “Hunt Day” targeting the rabbits that were 
causing devastating damage to crops across the planning area.  In one day, 125,000 rabbits were killed 
in a six-county area (and 4,000 were shipped to Denver to feed the needy).  Photos of pick-up trucks 
piled high with the bounty still adorn the walls of local historic societies, barbershops, and drug stores.  
There is some documentation of similar hunts in earlier years (around 1900) that were organized to rid 
the fields of roving bands of coyotes. 

One State disaster declarations was made for a grasshopper plague and the impact on agriculture in 
1981 impacting “eastern Colorado counties.” 

Noxious Weeds 

Weeds are not tracked as other hazards are and so documentation is difficult to compile.  The LPC was 
unable to find any documentation on the weed hazard, in that there are no direct links between weeds 
and verifiable damages.  In common discussion, weeds are an annual problem that affects all residents 
to some degree within the Region. 

Probability 

While the population of rodents and insects in the region is a yearly occurrence, this alone cannot 
describe the probability of future occurrences.  These populations are part of the natural ecosystem of 
the region and are expected in certain quantities each year.  The presence of such populations only 
becomes a hazard when the population number reaches a number greater than the surrounding 
ecosystem can support, driving the rodents and/or insects to severely damage crops and/or livestock.  
Weed infestations exist annually, with some years worse than others, and the hazard is expected to 
continue, though the state weed mitigation programs may reflect an impact on the hazards in the 
future.  It is difficult to quantify when this may become an issue, as the data for tracking such events is 
not always available.  Based on the information collected in this plan, the probability is highly likely. 

 

 
2 https://www.colorado.gov/pacific/agconservation/noxious-weed-mapping 

https://www.colorado.gov/pacific/agconservation/noxious-weed-mapping
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6.5.4. Dam and Levee Failure 

Description 

Dam Failure 

Dam failure incidents involve unintended releases or surges of impounded water. Dam failure can be 
caused by rainfall, earthquakes, blockages, animal activity (such as burrowing), landslides, lack of 
maintenance, improper operation, poor construction, vandalism, and terrorism.  

Dam failures can be arranged into four classifications: overtopping, foundation failure, structural failure, 
and other unforeseen failures. Overtopping failures result from the uncontrolled flow of water over, 
around, and adjacent to the dam. Earthen dams are most susceptible to this type of failure. Hydraulic 
failures account for approximately 28% of all dam failures. Foundation and structural failures are usually 
tied to seepage through the foundation of the main structure of the dam. Deformation of the 
foundation or settling of the embankment can also result in dam failure. Structural failures account for 
approximately 28% of all dam failures, and foundation problems account for another 25%. Earthquakes 
or sabotage account for 12% of all dam failures, while inadequate design and construction account for 
the remaining 7% of failures. According to the Association of State Dam Safety Officials, the average age 
of dams in the U.S. is 51 years. This means many dams are likely reaching their useful life cycle and are 
in need of maintenance.  

Levee Failure 

A levee is a type of dam that runs along the banks of a river or canal.  Levees reinforce the banks and 
help prevent flooding.  By confining the flow, levees can also increase the speed of the water.  Levees 
can be natural or man-made.  A natural levee is formed when sediment settles on the river bank, raising 
the level of the land around the river.  To construct a man-made levee, workers pile dirt or concrete 
along the river banks, creating an embankment.  This embankment is flat at the top, and slopes at an 
angle down to the water.  For added strength, sandbags are sometimes placed over dirt embankments. 

Levees provide strong flood protection, but they are not failsafe.  Levees are designed to protect against 
a specific flood level and could be overtopped during severe weather events.  Levees only reduce the 
risk to individuals and structure behind them, they do not eliminate risk. 

Figure 6-6 Flooding from Levee Overtopping 

 

Unfortunately, in the rare occurrence when a levee system fails or is overtopped as in Figure 6-7, severe 
flooding can occur due to increased elevation differences associated with levees and the increased 
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water velocity that is created.  It’s also important to remember that no levee provides protection from 
events for which it was not designed, and proper operation and maintenance are necessary to reduce 
the probability of failure. 

Figure 6-7 Levee Failure3 

 

Extent 

Dams are classified through the U.S. Army Corps of Engineers (USACE) based upon hazard potential. This 
classification is based on the consequences if the dam were to fail, not the potential of failure, or the 
existing condition of the dam. The dams are rated (1) high, (2) significant, or (3) low hazard. The Army 
Corps of Engineers based the hazard potential designation on such items as acre-feet capacity of the 
dam, distance from nearest community downstream, population density of the community, and age of 
the dam.  

• High Hazard Dam Failure: In case of failure of the dam, the dam would likely cause loss of life.  
• Significant Hazard Dam Failure: Dam would, in case of failure, likely cause significant property 

damage, but no loss of life.  
• Low Hazard Dam Failure: Dam would likely cause only minimal property damage. Hazard 

potential classification is no guarantee of safety. 

Additionally, both dam and levee failure extent can be defined by warning time. During periods of 
prolonged, consistent rainfall, there may be more warning time indicating a possible failure allowing 
evacuations and preparations to take place. However, a failure has the potential to be sudden and 
catastrophic from hazards such as earthquakes; landslides; or severe storms, as well as undetected 
structural issues. 

 
3 River Partners, www.riverpartners.org 



 28 Southeast Region Hazard Mitigation Plan - HIRA 

6.5.5. Drought 

Description 

Drought is a condition of climatic dryness that is severe enough to reduce soil moisture and water below 
the minimum necessary for sustaining plant, animal, and human life systems. Influencing factors include 
temperature patterns, precipitation patterns, agricultural and domestic water supply needs, and 
growth. Lack of annual precipitation and poor water conservation practices can result in drought 
conditions. 

Drought is a complex issue involving many factors, it occurs when a normal amount of moisture is not 
available to satisfy an area’s usual water-consuming activities. Drought can often be defined regionally 
based on its effects: 

• Meteorological drought is usually defined by a period of below average water supply. 
• Agricultural drought occurs when there is an inadequate water supply to meet the needs of the 

State’s crops and other agricultural operations such as livestock. 
• Hydrological drought is defined as deficiencies in surface and subsurface water supplies. It is 

generally measured as streamflow, snowpack, and as lake, reservoir, and groundwater levels. 
• Socioeconomic drought occurs when a drought impacts health, well-being, and quality of life or 

when a drought starts to have an adverse economic impact on a region. 

Due to Colorado’s semiarid conditions, drought is a natural but unpredictable occurrence in the State. 
However, because of natural variations in climate and precipitation sources, it is rare for all of Colorado 
to be deficient in moisture at the same time. Single season droughts over some portion of the State are 
quite common. Unlike Colorado’s higher elevations, the majority of precipitation in southeast Colorado 
falls in the late spring and summer months. Hot and dry conditions that persist into spring, summer, and 
fall can aggravate drought conditions, making the effects of drought more pronounced as water 
demands increase during the growing season and summer months. Drought in southeast Colorado can 
be exacerbated by lack of winter snowfall. 

Extent 

Drought is a gradual phenomenon. Although droughts are sometimes characterized as emergencies, 
they differ from typical emergency events. Most natural disasters, such as floods or wildfires, occur 
relatively rapidly and afford little time for preparing for disaster response. Droughts occur slowly, over a 
multi-year period, and can take years before the consequences are realized. It is often not obvious or 
easy to quantify when a drought begins and ends. Droughts can be a short-term event over several 
months or a long-term event that lasts for years or even decades. 

The Palmer Drought Severity Index (PDSI) was developed by Wayne Palmer in the 1960s and uses 
temperature and rainfall information in a formula to determine dryness. Over time it has become the 
semiofficial drought index for risk assessment and hazard analysis. The Palmer Index is most effective in 
determining long term drought, a matter of several months, and is not used for short-term forecasts (a 
matter of weeks). It uses a zero as normal conditions and drought is shown in terms of negative 
numbers; for example, -2 is moderate drought, -3 is severe drought, and -4 is extreme drought. The 
following table provides an overview of the Palmer Index compared to other drought classification 
systems. The return period is related to how often the type of drought typically occurs. For example, a 
minor drought occurs every three to four years. 
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Table 6-5 Palmer Drought Severity Index 

   Drought Monitoring Indices 

Drought 
Severity 

Return 
Period 
(years) 

Description of Possible Impacts 
Standardized 
Precipitation 

Index (SPI) 

NDMC* 
Drought 
Category 

Palmer 
Drought 

Index 

Abnormal 
Drought 3 to 4 

Going into drought, short term 
dryness slowing growth of crops or 
pastures. Fire risk above average. 

Coming out of drought, some 
lingering water deficits, pastures or 

crops not fully recovered. 

-0.5 to -0.7 DO -1.0 to 
-1.9 

Moderate 
Drought 5 to 9 

Some damage to crops or pastures, 
fire risk high, streams, reservoirs, 

or wells low, some water shortages 
developing or imminent, voluntary 
water use restrictions requested. 

-0.8 to -1.2 D1 -2.0 to 
-2.9 

Severe 
Drought 10 to 17 

Crop or pasture losses likely, fire 
risk very high, water shortages 

common, water restrictions 
imposed. 

-1.3 to -1.5 D2 -3.0 to 
-3.9 

Extreme 
Drought 18 to 43 

Major crop and pasture losses, 
extreme fire danger, widespread 
water shortages or restrictions 

-1.6 to -1.9 D3 -4.0 to 
-4.9 

Exceptional 
Drought 44+ 

Exceptional and widespread crop 
and pasture losses, exceptional fire 

risk, shortages of water in 
reservoirs, streams, and wells 
creating water emergencies. 

Less than 
-2.0 D4 -5.0 or 

less 

*National Drought Monitoring Center 

6.5.6. Earthquake 

Description 

An earthquake is caused by a sudden slip on a fault, which is a plane of weakness in the earth’s crust. 
Stresses in the earth’s outer layer push the sides of the fault together. Stress builds up and the rocks slip 
suddenly, releasing energy in waves that travel through the earth’s crust and cause the shaking that is 
felt during an earthquake. The amount of energy released during an earthquake is usually expressed as a 
Richter magnitude and is measured directly from the earthquake as recorded on seismographs. Another 
measure of earthquake severity is intensity. Intensity is an expression of the amount of shaking, typically 
the greatest cause of losses to structures during earthquakes, at any given location on the surface as felt 
by humans and defined in the Modified Mercalli Intensity Scale.  

Liquefaction is the phenomenon that occurs when the strength and stiffness of a soil is reduced by 
earthquake shaking or other rapid loading. Essentially, the soil acts like a fluid, similar to wet sand near 
the beach, resulting in ground failure. Liquefaction causes two types of ground failure: lateral spread 
and loss of bearing strength. Lateral spreads develop on gentle slopes and entails the sidelong 
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movement of large masses of soil as an underlying layer liquefies. Loss of bearing strength results when 
the soil supporting structures liquefies and causes structures to collapse. 

Extent 

Earthquake magnitude is measured using the Richter Scale, an open-ended logarithmic scale that 
describes the energy release of an earthquake through a measure of shock wave amplitude (Table 6-6). 
Each unit increase in magnitude on the Richter Scale corresponds to a 10-fold increase in wave 
amplitude, or a 32-fold increase in energy. Intensity is most commonly measured using the Modified 
Mercalli Intensity (MMI) Scale based on direct and indirect measurements of seismic effects. The scale 
levels are typically described using roman numerals, ranging from “I” corresponding to imperceptible 
(instrumental) events to “XII” for catastrophic (total destruction). A detailed description of the Modified 
Mercalli Intensity Scale of earthquake intensity and its correspondence to the Richter Scale is given in 
Table 6-7. 

Table 6-6 Richter Scale4 

Richter 
Magnitudes Earthquake Effects 

< 3.5 Generally not felt, but recorded. 
3.5 - 5.4 Often felt, but rarely causes damage. 

5.4 - 6.0 At most slight damage to well-designed buildings. Can cause major damage to 
poorly constructed buildings over small regions. 

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

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

 

Table 6-7 Modified Mercalli Intensity Scale for Earthquakes5 

Scale Intensity Description of Effects 
Corresponding 
Richter Scale 
Magnitude 

I Instrumental Detected only on seismographs.  
II Feeble Some people feel it. < 4.2 

III Slight Felt by people resting; like a truck rumbling 
by.  

IV Moderate Felt by people walking.  
V Slightly strong Sleepers awake; church bells ring. < 4.8 

VI Strong Trees sway; suspended objects swing, 
objects fall off shelves. < 5.4 

VII Very strong Mild alarm; walls crack; plaster falls. < 6.1 

 
4 FEMA 
5 FEMA 
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Scale Intensity Description of Effects 
Corresponding 
Richter Scale 
Magnitude 

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

 

IX Ruinous Some houses collapse; ground cracks; pipes 
break open. < 6.9 

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

< 7.3 

XI Very disastrous 
Most buildings and bridges collapse; roads, 
railways, pipes and cables destroyed; 
general triggering of other hazards. 

< 8.1 

XII Catastrophic Total destruction; trees fall; ground rises and 
falls in waves. > 8.1 

 

Another way to express an earthquake’s severity is to compare its acceleration to the normal 
acceleration due to gravity. Peak ground acceleration (PGA) measures the strength of ground 
movements in this manner and represents the rate in change of motion of the Earth’s surface during an 
earthquake as a percent. PGA can be partly determined by what soils and bedrock characteristics exist in 
the region. Unlike the Richter scale, PGA is not a measure of the total energy released by an earthquake, 
but rather of how hard the earth shakes at a given geographic area (the intensity). PGA is measured by 
using instruments including accelerographs and correlates well with the MMI scale. PGA is represented 
as %g, and is described in Table 6-8 below. 

Table 6-8 PGA Intensity Descriptions 

Perceived 
Shaking 
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Potential 
Damage None None None Very 

light Light Moderate Moderate/ 
Heavy Heavy Very 

Heavy 

Peak Acc 
(%G) < .17 .17-

1.4 
1.4-
3.9 

3.9-
9.2 

9.2-
18 18-34 34-65 65-

124 >124 

Peak Vel 
(Cm/S) < 0.1 0.1-

1.1 
1.1-
3.4 

3.4-
8.1 

8.1-
16 16-31 31-60 60-

116 >116 

Instrumental 
Intensity I II-III IV V VI VII VIII IX X+ 
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Location 

Due to the regional impact of earthquakes, the location of this hazard is analyzed for the entire 
Southeast Region.  

Colorado is considered a region of minor earthquake activity.  Geologic studies indicate there are about 
90 potentially active faults in Colorado with documented movement within the last 1.6 million years.  
Active faults, which represent the highest earthquake hazard, are those that have ruptured to the 
ground surface during the Holocene period (about the last 15,000 years).  There are no active faults in 
the Southeast Region.  

Faults with evidence of movement during the past 130,000 years are often considered potentially active 
faults. There is one potentially active fault in the Region, the Cheraw Fault, located in the northwest 
corner of the Region, as shown in Figure 6-8. Based on the 2014 Southeast Region Hazard Mitigation 
Plan, the Cheraw Fault is currently thought to be able to produce a maximum of a magnitude 7.0 
earthquake. 

The Cheraw fault has been actively studied by the CGS since 2011. In 2016, the CGS funded an 
investigation of a poorly studied segment of the fault zone led by paleoseismologists Dean Ostenaa and 
Mark Zellman, the authors of a recent CGS publication, “Paleoseismic Investigation of the Cheraw Fault 
at Haswell, Colorado." As of May 2019, another study is currently underway on the Cheraw Fault where 
the team will be re-excavating a trench across the fault near the town of Arlington in southeastern 
Colorado. Trenching is an effective tool for charting disturbances in near-surface sediments that then 
helps to establish the historical activity of a fault. Data gathered from a prior 1995 trenching effort by 
the USGS was limited by the geologic dating technologies of the time as well as groundwater conditions. 
This research effort hopes to resolve the complex paleoseismic issues on the fault prior to 20,000 years 
ago to understand the possible recurrence of fault activity and ultimately drive building codes.6  

Thousands of other faults exist in Colorado, but few have been studied in sufficient detail to determine 
their activity during the recent geologic past. Faults in Kansas, New Mexico, and Oklahoma may also 
impact the Region. 

 
6 http://www.minesnewsroom.com/news/colorado-geological-survey-trenching-cheraw-fault 

http://www.minesnewsroom.com/news/colorado-geological-survey-trenching-cheraw-fault
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Figure 6-8 Cheraw Fault 

 

Additionally, Figure 6-9 shows the USGS 2014 Seismic Hazard map for Colorado. This map shows the 
seismic hazard for a 2% in 50 years PGA for the State. It is evident the Southeast Region has some of the 
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lowest hazard in the State. The hazard is slightly higher for the western portions of the Region than the 
eastern. 

Figure 6-9 2014 Seismic Hazard Map for Colorado 

 

6.5.7. Extreme Temperatures: Extreme Cold 

Description 

Extreme cold often accompanies a winter storm or is left in its wake. It is most likely to occur in the 
winter months of December, January, and February. On average, December-January are the coldest 
months in the Southeast Region. The average last freeze/frost day in the Southeast Region is, on 
average, between May 11 and May 20. 

What constitutes extremely cold temperatures varies across different areas of the United States based 
on normal climate temperatures for the time of year. In Colorado, cold temperatures are normal during 
the winter. When temperatures drop at least 20 degrees below normal winter lows, the cold is 
considered extreme and begins to impact the daily operations. Extreme cold/wind chill also impacts 
plants, animals, and water supplies. 

The effects of extremely cold temperatures are amplified by strong to high winds that can accompany 
winter storms. Wind-chill measures how wind and cold feel on exposed skin and is not a direct 
measurement of temperature. As wind increases, heat is carried away from the body faster, driving 
down the body temperature, which in turn causes the constriction of blood vessels, and increases the 
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likelihood of severe injury or death to exposed persons. Animals are also affected by wind-chill, however 
cars, buildings, and other objects are not. In 2001, the National Weather Service (NWS) implemented an 
updated Wind Chill Temperature Index (see Figure 6-10). This index was developed to describe the 
relative discomfort/danger resulting from the combination of wind and temperature. Wind chill is based 
on the rate of heat loss from exposed skin caused by wind and cold.  

Figure 6-10 National Weather Service Wind Chill Chart7 

 

Extent 

Extreme cold temperatures typically occur December through January and accompany winter storms. 
Extreme cold temperatures are typically predictable and come with warning from the NWS. The NWS 
issues wind chill warning, watches, and advisories, as described below.8 

• Wind Chill Warning: Take Action! NWS issues a wind chill warning when dangerously cold wind 
chill values are expected or occurring. If you are in an area with a wind chill warning, avoid going 
outside during the coldest parts of the day. If you do go outside, dress in layers, cover exposed 
skin, and make sure at least one other person knows your whereabouts. Update them when you 
arrive safely at your destination. 

• Wind Chill Watch: Be Prepared: NWS issues a wind chill watch when dangerously cold wind chill 
values are possible. As with a warning, adjust your plans to avoid being outside during the 
coldest parts of the day. Make sure your car has at least a half a tank of gas, and update your 
winter survival kit. 

 
7 https://www.weather.gov/safety/cold-wind-chill-chart 
8 https://www.weather.gov/safety/cold-wind-chill-warning 

https://www.weather.gov/safety/cold-wind-chill-chart
https://www.weather.gov/safety/cold-wind-chill-warning
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• Wind Chill Advisory: Be Aware: NWS issues a wind chill advisory when seasonably cold wind 
chill values but not extremely cold values are expected or occurring. Be sure you and your loved 
ones dress appropriately and cover exposed skin when venturing outdoors. 

6.5.8. Extreme Temperatures: Extreme Heat 

Description 

According to information provided by FEMA, extreme heat is defined as temperatures that hover 10 
degrees or more above the average high temperature for the region and last for several weeks. Extreme 
heat is most likely to occur in the summer months of June, July, and August. On average, July is the 
warmest month. 

Heat kills by taxing the human body beyond its abilities. In a normal year, about 175 Americans succumb 
to the demands of summer heat. According to the National Weather Service (NWS), among natural 
hazards, only the cold of winter—not lightning, hurricanes, tornadoes, floods, or earthquakes—takes a 
greater toll. In the 40-year period from 1936 through 1975, nearly 20,000 people were killed in the 
United States by the effects of heat and solar radiation. In the heat wave of 1980, more than 1,250 
people died. 

Heat disorders generally have to do with a reduction or collapse of the body’s ability to shed heat by 
circulatory changes and sweating or a chemical (salt) imbalance caused by too much sweating. When 
heat gain exceeds the level the body can remove, or when the body cannot compensate for fluids and 
salt lost through perspiration, the temperature of the body’s inner core begins to rise and heat-related 
illness may develop. Elderly persons, small children, people with chronic illnesses, those on certain 
medications or drugs, and persons with weight and alcohol problems are particularly susceptible to heat 
reactions, especially during heat waves in areas where moderate climate usually prevails. 

The following Figure shows the Heat Index (HI) as a function of heat and relative humidity.9 The Heat 
Index describes how hot the heat-humidity combination makes it feel. As relative humidity increases, 
the air seems warmer than it actually is because the body is less able to cool itself via evaporation of 
perspiration. As the HI rises, so do health risks. 

• When the HI is 90°F, heat exhaustion is possible with prolonged exposure and/or physical 
activity. 

• When it is 90°-105°F, heat exhaustion is probable with the possibility of sunstroke or heat 
cramps with prolonged exposure and/or physical activity. 

• When it is 105°-129°F, sunstroke, heat cramps or heat exhaustion is likely, and heatstroke is 
possible with prolonged exposure and/or physical activity. 

• When it is 130°F and higher, heatstroke and sunstroke are extremely likely with continued 
exposure. Physical activity and prolonged exposure to the heat increase the risks. 

 
9 National Weather Service 
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Figure 6-11 Heat Index 

 

 

Note: Since HI values were devised for shady, light wind conditions, exposure to full sunshine can 
increase HI values by up to 15°F. Also, strong winds, particularly with very hot, dry air, can be extremely 
hazardous. 

Extreme heat can impact livestock and pets, causing heat stress and possibly death. It can exacerbate 
droughts, which in turn depletes water supplies for livestock and crops. Droughts and extreme heat also 
increase wildfire risk. The combination of hot, dry weather and dry thunderstorms ignite wildfires that 
can quickly become devastating and overwhelm local firefighting capabilities. 

Extent 

Heat emergencies are often slower to develop, taking several days of continuous, oppressive heat 
before a significant or quantifiable impact is seen. Heat waves do not strike victims immediately, but 
rather their cumulative effects slowly take the lives of vulnerable populations.  

The NWS has a system in place to initiate alert procedures (advisories or warnings) when the Heat Index 
is expected to have a significant impact on public safety. The expected severity of the heat determines 
whether advisories or warnings are issued. A common guideline for the issuance of excessive heat alerts 
is when the maximum daytime high is expected to equal or exceed 105°F and a nighttime minimum high 
of 80°F or above is expected for two or more consecutive days. The can issue the following heat-related 
advisory as conditions warrant. 

• Excessive Heat Warning/Advisory: Issued when an excessive heat event is expected in the next 
36 hours. These products are issued when an excessive heat event is occurring, is imminent, or 
has a very high probability of occurring. The warning is used for conditions posing a threat to life 
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or property. An advisory is for less serious conditions that cause significant discomfort or 
inconvenience and, if caution is not taken, could lead to a threat to life and/or property. 

• Excessive Heat Watch: Issued when conditions are favorable for an excessive heat event in the 
next 12 to 48 hours. A Watch is used when the risk of a heat wave has increased, but its 
occurrence and timing is still uncertain. A Watch provides enough lead time so those who need 
to prepare can do so, such as cities that have excessive heat event mitigation plans. 

• Excessive Heat Outlook: Issued when the potential exists for an excessive heat event in the next 
3-7 days. An Outlook provides information to Heat Index forecast map for the contiguous United 
States those who need considerable lead time to prepare for the event, such as public utilities, 
emergency management, and public health officials. 

Additionally, Figure 6-12 shows heat index categories based on their danger level. 

Figure 6-12 Possible Heat Disorders by Heat Index Level 

l 

Location 

The Southeast Region shares common characteristics regarding extreme heat, described below. Further 
detail of location of extreme heat for each county is described in the individual county risk assessments. 

Colorado’s far eastern plains experience the highest average high temperatures in the State. According 
to the 2018 Colorado State Hazard Mitigation Plan, the six Southeast Region counties hold the top six 
number of days above 90 degrees in the State from 1981 to 2017 (Bent County 4,691; Otero County 
4,220; Prowers County 4,190; Crowley County 3,912; Kiowa County 3,587; and Baca County 3,191). In 
addition, Colorado’s eastern plains experience some of the highest humidity levels in the State, adding 
to the feel and health danger of extreme heat events, although it should be noted that the humidity 
levels are still low compared to much of the nation.10 The figure below shows average July maximum 
temperatures by county for the State.11 It is evident the Southeast Region has some of the highest 
recorded temperatures in the State.  

 
10 2018 Colorado State Hazard Mitigation Plan 
11 2018 Colorado State Hazard Mitigation Plan 
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Figure 6-13 Average July Maximum Temperature in Colorado, 1981-2017 

 

6.5.9. Flooding 

Description 

Riverine flooding is defined as when a watercourse exceeds its “bank-full” capacity and is usually the 
most common type of flood event. Riverine flooding generally occurs as a result of prolonged rainfall, or 
rainfall that is combined with soils already saturated from previous rain events. The area adjacent to a 
river channel is its floodplain (Figure 6-14).12 In its common usage, “floodplain” most often refers to that 
area that is inundated by the 100-year flood, the flood that has a 1% chance in any given year of being 
equaled or exceeded. Other types of floods include general rain floods, thunderstorm generated flash 
floods, alluvial fan floods, snowmelt and rain on snow floods, dam failure floods, and local drainage 
floods. The 100-year flood is the national standard to which communities regulate their floodplains 
through the National Flood Insurance Program (NFIP). 

 
12 FEMA 
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Figure 6-14 Illustration of a Floodplain 

 

The potential for flooding can change and increase through various land use changes and changes to 
land surface. A change in environment can create localized flooding problems inside and outside of 
natural floodplains by altering or confining watersheds or natural drainage channels. These changes are 
commonly created by human activities. These changes can also be created by other events such as 
wildfires. Wildfires create hydrophobic soils, a hardening or “glazing” of the earth’s surface that 
prevents rainfall from being absorbed into the ground, thereby increasing runoff, erosion, and 
downstream sedimentation of channels. 

The Southeast Region is susceptible to the following types of flooding: 

• Riverine flooding - Riverine flooding, defined as when a watercourse exceeds its “bank-full” 
capacity, generally occurs as a result of prolonged rainfall, or rainfall that is combined with 
already saturated soils from previous rain events.  This type of flood occurs in river systems 
whose tributaries may drain large geographic areas and include one or more independent river 
basins.  The onset and duration of riverine floods may vary from a few hours to many days.  
Factors that directly affect the amount of flood runoff include precipitation amount, intensity 
and distribution, the amount of soil moisture, seasonal variation in vegetation, snow depth, and 
water-resistance of the surface due to urbanization. In the planning area, riverine flooding is 
largely caused by heavy and continued rains, increased outflows from upstream dams, and 
heavy flow from tributary streams.  These intense storms can overwhelm the local waterways as 
well as the integrity of any flood control structures.  The warning time associated with slow rise 
floods assists in life and property protection.  

• Flash Flooding - Flash flooding describes localized floods of great volume and short duration.  
This type of flood usually results from a heavy rainfall on a relatively small drainage area.  
Precipitation of this sort usually occurs in the winter and spring.  Flash floods often require 
immediate evacuation. 

• Localized flooding - Localized flooding problems are often caused by flash flooding, severe 
weather, or an unusual amount of rainfall.  Flooding from these intense weather events usually 
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occurs in areas experiencing an increase in runoff from impervious surfaces associated with 
development and urbanization as well as inadequate storm drainage systems.  

• Dam failure flooding - Flooding from failure of one or more upstream dams is also a concern to 
the planning area.  A catastrophic dam failure could easily overwhelm local response capabilities 
and require mass evacuations to save lives.  Impacts to life safety will depend on the warning 
time and the resources available to notify and evacuate the public.  Major loss of life could 
result, and there could be associated health concerns as well as problems with the identification 
and burial of the deceased.  Dam failure is further addressed in Section 4.5.4 Dam and Levee 
Failure. 

Extent 

Flood events are typically described based on their frequency, such as the 100-year or 500-year flood 
event. Frequencies are determined by plotting a graph of the size of all known floods for an area and 
determining how often floods of a particular size occur. Another way of expressing the flood frequency 
is the chance of occurrence in a given year, which is the percentage of the probability of flooding each 
year. For example, the 100-year flood has a 1% chance of occurring in any given year, and the 500-year 
flood drops to a 0.2% chance of occurring in any given year. Therefore, they are commonly referred to 
as the 1% annual chance flood and 0.2% annual flood, respectively. It should be noted that flooding is 
possible every year and even multiple times each year. 

Slow rise floods associated with snowmelt and sustained precipitation usually are preceded with 
adequate warning, though the event can last several days. Flash floods are more typical in the County. 
Flash floods, by their nature, occur very suddenly but usually dissipate within hours. Even flash floods 
are usually preceded with warning from the National Weather Service in terms of flash flood advisories, 
watches, and warnings. 

6.5.10. Severe Weather: Thunderstorm/Lightning/Hail 

Description 

Thunderstorm 

Storms in the Region are generally characterized by heavy rain often accompanied by strong winds and 
sometimes lightning and hail.  Approximately 10% of the thunderstorms that occur each year in the 
United States are classified as severe.  A thunderstorm is classified as severe when it contains one or 
more of the following phenomena: hail that is 1 inch or greater, winds in excess of 50 knots (57.5 mph), 
or a tornado (profiled in Section 4.5.12). 

Thunderstorms result from the rapid upward movement of warm, moist air. They can occur inside 
warm, moist air masses and at fronts.  As the warm, moist air moves upward, its cools, condenses, and 
forms cumulonimbus clouds that can reach heights of greater than 35,000 ft.  As the rising air reaches its 
dew point, water droplets and ice form and begin falling the long distance through the clouds towards 
earth’s surface.  As the droplets fall, they collide with other droplets and become larger.  The falling 
droplets create a downdraft of air that spreads out at Earth’s surface and causes strong winds 
associated with thunderstorms.   

There are four ways in which thunderstorms can organize: single cell, multicell cluster, multicell lines 
(squall lines), and supercells.  Even though supercell thunderstorms are most frequently associated with 
severe weather phenomena, thunderstorms most frequently organize into clusters or lines.  Warm, 
humid conditions are favorable for the development of thunderstorms.  The average single cell 
thunderstorm is approximately 15 miles in diameter and lasts less than 30 minutes at a single location.  



 42 Southeast Region Hazard Mitigation Plan - HIRA 

However, thunderstorms, especially when organized into clusters or lines, can travel intact for distances 
exceeding 600 miles. 

Thunderstorms are responsible for the development and formation of many severe weather 
phenomena, posing great hazards to the population and landscape.  Damage that results from 
thunderstorms is mainly inflicted by downburst winds, large hailstones, and flash flooding caused by 
heavy precipitation.  Stronger thunderstorms are capable of producing tornadoes and waterspouts. 

Lightning 

Lightning is a discharge of electrical energy resulting from the buildup of positive and negative charges 
within a thunderstorm, creating a “bolt” when the buildup of charges becomes strong enough. This flash 
of light usually occurs within the clouds or between the clouds and the ground. A bolt of lightning can 
reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes 
but the surrounding air cools following the bolt. This rapid heating and cooling of the surrounding air 
causes the thunder which often accompanies lightning strikes. While most often affiliated with severe 
thunderstorms, lightning may also strike outside of heavy rain and might occur as far as 10 miles away 
from any rainfall. 

Lightning is one of the more dangerous weather hazards in the United States and in Colorado. Each year, 
lightning is responsible for deaths, injuries, and millions of dollars in property damage, including damage 
to buildings, communications systems, power lines, and electrical systems. Lightning also causes forest 
and brush fires, as well as deaths and injuries to livestock and other animals. According to the National 
Lightning Safety Institute, lightning causes more than 26,000 fires in the United States each year. 

U.S. lightning statistics compiled by the National Oceanic and Atmospheric Administration between 
1959 and 1994 indicate that most lightning incidents occur during the summer months of June, July, and 
August and during the afternoon hours from between 2 and 6 p.m. 

Hail 

Hail is associated with thunderstorms that can also bring high winds and tornadoes. It forms when 
updrafts carry raindrops into extremely cold areas of the atmosphere where they freeze into ice.  Hail 
falls when it becomes heavy enough to overcome the strength of the updraft and is pulled by gravity 
towards the earth.  Hailstorms occur throughout the spring, summer, and fall in the region, but are more 
frequent in late spring and early summer.  Hailstones are usually less than two inches in diameter and 
can fall at speeds of 120 mph.  Hail causes nearly $1 billion in damage to crops and property each year in 
the United States.  Hail is also one of the requirements which the National Weather Service uses to 
classify thunderstorms as ‘severe.’  If hail more than ¾ of an inch is produced in a thunderstorm, it 
qualifies as severe. 

In all cases, the hail falls when the thunderstorm’s updraft can no longer support the weight of the ice.  
The stronger the updraft the larger the hailstone can grow.  Nebraska, Colorado, and Wyoming usually 
have the most hail storms in the United States.  The area where these three states meet – “hail alley,” 
averages seven to nine hail days per year.  The reason why this area gets so much hail is that the 
freezing levels (the area of the atmosphere at 32 degrees or less) in the high plains are much closer to 
the ground than they are at sea level, where hail has plenty of time to melt before reaching the ground. 

When viewed from the air, it is evident that hail falls in paths known as hail swaths.  They can range in 
size from a few acres to an area 10 miles wide and 100 miles long.  Piles of hail in hail swaths have been 
so deep, a snowplow was required to remove them, and occasionally, hail drifts have been reported.   



 43 Southeast Region Hazard Mitigation Plan - HIRA 

Extent 

Thunderstorm 

A severe thunderstorm can happen very quickly in Colorado, particularly in the afternoons in the 
summer months. However, although they can form quickly, they can typically be predicted in advance. 
The National Weather Service issues two types of alerts for severe thunderstorms: 

• A Severe Thunderstorm Watch indicates when and where severe thunderstorms are likely to 
occur.  Citizens are urged to watch the sky and stay tuned to NOAA Weather Radio, commercial 
radio, or television for information.  Severe Thunderstorm Watches are issued by the Storm 
Prediction Center in Norman, OK. 

• A Severe Thunderstorm Warning is issued when severe weather has been reported by spotters 
or indicated by radar.  Warnings indicate imminent danger to life and property to those in the 
path of the storm.  Severe Thunderstorm Warnings are issued by the National Weather Service 
in Pueblo. 

Lightning  

Lightning is most typically associated with a thunderstorm, so the extent between these hazards is 
similar.  

Hail 

Likewise, since hail is associated with severe thunderstorms, the extent is similar. Additionally, hail is 
measured by its diameter, and the size of the hail is directly associated with how much damage the hail 
can cause (the larger the hail, the more damage). Table 6-9 shows standard measurements for hail.13 

Table 6-9 Standard Hail Measurements 

Average Diameter Corresponding Household Object 
.25 inch Pea 
.5 inch Marble/Mothball 

.75 inch Dime/Penny 
.875 inch Nickel 
1.0 inch Quarter 
1.5 inch Ping-pong ball 

1.75 inch Golf-Ball 
2.0 inch Hen Egg 
2.5 inch Tennis Ball 

2.75 inch Baseball 
3.00 inch Teacup 
4.00 inch Grapefruit 
4.5 inch Softball 

 

 
13 National Weather Service 
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Location 

Location for the severe weather hazard is analyzed on a regional scale based on the similarities between 
the counties in the Region. Overall, severe storms are a serious threat to all counties and jurisdictions in 
the Southeast Region. In general, the eastern plains in Colorado, including the Southeast Region, 
experience more severe weather days than the western portion of the State. 

Thunderstorm 

Figure 6-15 shows the annual average number of severe thunderstorm watches per year from 1993 to 
2012 in the United States.14 The Southeast Region (black circle) experiences approximately between 
nine and 15 watches per year, with Kiowa County experiencing the most watches and Otero and 
Crowley Counties experiencing the least. It is evident the Southeast Region experiences more severe 
thunderstorm watches than much of the State.  

Figure 6-15 Annual Average Severe Thunderstorm Watches per Year 1993-2012 in the United States 

 

Lightning 

Figure 6-16 shows the lightning flash density across Colorado from 1996 to 2016.15 Within the Southeast 
Region, the eastern and southern portions experience the highest flash density, although the entire 
Region is susceptible to lightning flashes. 

 
14 National Weather Service, Storm Prediction Center; https://www.spc.noaa.gov/wcm/ 
15 https://www.weather.gov/pub/lightningFlashDensityMaps 

https://www.spc.noaa.gov/wcm/
https://www.weather.gov/pub/lightningFlashDensityMaps
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Figure 6-16 Lightning Flash Density Across Colorado 1996 to 2016 

 

Hail 

The annual severe hail days per year from 1980 to 1999 are shown in Figure 6-17.16 Eastern Colorado 
has experienced the greatest number of hail days in the State, with the Southeast Region experiencing 
approximately four to five days. 

 
16 NOAA National Severe Weather Laboratory 
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Figure 6-17 Hail Days per Year 

  

6.5.11. Stream Bank Erosion/Stability  

Description 

Any flowing body of water (brook, creek, stream, river) is a stream.  Stream flow is expressed as volume 
per unit time, usually cubic meters per second, cubic feet per second, sometimes cubic kilometers per 
second, or acre-feet per second or day.  Stream flow varies tremendously with time.  Short term controls 
include rainfall, snowmelt, and evaporation conditions.  Long term controls include land use, soil, 
groundwater state, and rock type. 

Streams erode by a combination of direct stream processes, like down cutting and lateral erosion, and 
indirect processes, like mass-wasting accompanied by transportation.  Water tends to move 
downstream in slugs that extend all the way across a channel.  When the channel bends, water on the 
outside of the bend (the cut-bank) flows faster and water on the inside of the bend (the point) flows 
slower.  This distribution of velocity results in erosion occurring on the outside of the bend (cut) and 
deposition occurring on the inside of the bend. 

Stream bank erosion is a natural process, but acceleration of this natural process leads to a 
disproportionate sediment supply, stream channel instability, land loss, habitat loss and other adverse 
effects.  Stream bank erosion processes, although complex, are driven by two major components: 
stream bank characteristics (erodibility) and hydraulic/gravitational forces.  Many land use activities can 
affect both of these components and lead to accelerated bank erosion.  The vegetation rooting 
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characteristics can protect banks from fluvial entrainment and collapse, and also provide internal bank 
strength.  When riparian vegetation is changed from woody species to annual grasses and/or forbs, the 
internal strength is weakened, causing acceleration of mass wasting processes.  Stream bank 
aggradation or degradation is often a response to stream channel instability. Since bank erosion is often 
a symptom of a larger, more complex problem, the long-term solutions often involve much more than 
just bank stabilization.  Numerous studies have demonstrated that stream bank erosion contributes a 
large portion of the annual sediment yield. 

Figure 6-18 Remnant “River Pedestals” Indicating High Rates of Lateral Erosion17 

 

Determining the cause of accelerated streambank erosion is the first step in solving the problem.  When 
a stream is straightened or widened, streambank erosion increases.  Accelerated streambank erosion is 
part of the process as the stream seeks to re-establish a stable size and pattern.  Damaging or removing 
streamside vegetation to the point where it no longer provides for bank stability can cause a dramatic 
increase in bank erosion.  A degrading streambed results in higher and often unstable, eroding banks.  
When land use changes occur in a watershed, such as clearing land for agriculture or development, 
runoff increases.  With this increase in runoff the stream channel will adjust to accommodate the 
additional flow, increasing streambank erosion.  Addressing the problem of streambank erosion requires 
an understanding of both stream dynamics and the management of streamside vegetation. 

Extent  

Erosion and deposition are occurring continually at varying rates over the Southeast Region.  Swiftly 
moving floodwaters cause rapid local erosion as the water carries away earth materials.  Severe erosion 
removes the earth from beneath bridges, roads and foundations of structures adjacent to streams.  By 
undercutting it can lead to increased rockfall and landslide hazard.  The deposition of material can block 
culverts, aggravate flooding, destroy crops and lawns by burying them, and reduce the capacity of water 
reservoirs as the deposited materials displace water. 

 
17 Source: Watershed Assessment of River Stability & Sediment Supply (WARSSS) 
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Streambank erosion increases the sediment that a stream must carry, results in the loss of fertile 
bottomland and causes a decline in the quality of habitat on land and in the stream. 

6.5.12. Tornadoes  

Description 

A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud extending to the 
ground. Tornadoes are most often generated by thunderstorm activity (but sometimes result from 
hurricanes and other tropical storms) when cool, dry air intersects and overrides a layer of warm, moist 
air forcing the warm air to rise rapidly.  The damage caused by a tornado is a result of the high wind 
velocity and wind-blown debris, also accompanied by lightning or large hail.   

Extent 

Tornadoes are most likely to form in the late afternoon and early evening. Most tornadoes are a few 
dozen yards wide and touchdown briefly, but even small short-lived tornadoes can inflict tremendous 
damage. Highly destructive tornadoes may carve out a path over a mile wide and several miles long. 
According to the National Weather Service, tornado wind speeds normally range from 40 miles per hour 
to more than 300 miles per hour. The most violent tornadoes have rotating winds of 250 miles per hour 
or more, are capable of causing extreme destruction, and can turn normally harmless objects into 
deadly missiles. Tornado magnitude is reported according to the Fujita and Enhanced Fujita Scales. 
Tornado magnitudes prior to 2005 were determined using the traditional version of the Fujita Scale, 
Table 6-10. Tornado magnitudes that were determined in 2005 and later were determined using the 
Enhanced Fujita Scale, Table 6-11. 

Table 6-10 Fujita Scale (effective prior to 2005) 

F-Scale 
Number Intensity Wind Speed Damage 

F0 GALE 
TORNADO 

40–72 
MPH 

Some damage to chimneys; breaks branches off trees; 
pushes over shallow-rooted trees; damages to sign 
boards. 

F1 MODERATE 
TORNADO 

73–112 
MPH 

The lower limit is the beginning of hurricane wind speed; 
peels surface off roofs; mobile homes pushed off 
foundations or overturned; moving autos pushed off the 
roads; attached garages may be destroyed. 

F2 SIGNIFICANT 
TORNADO 

113–157 
MPH 

Considerable damage. Roofs torn off frame houses; 
mobile homes demolished; boxcars pushed over; large 
trees snapped or uprooted; light object missiles 
generated. 

F3 SEVERE 
TORNADO 

158–206 
MPH 

Roof and some walls torn off well-constructed houses; 
trains overturned; most trees in forest uprooted. 

F4 DEVASTATING 
TORNADO 

207–260 
MPH 

Well-constructed houses leveled; structures with weak 
foundations blown off some distance; cars thrown and 
large missiles generated. 
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F-Scale 
Number Intensity Wind Speed Damage 

F5 INCREDIBLE 
TORNADO 

261–318 
MPH 

Strong frame houses lifted off foundations and carried 
considerable distances to disintegrate; automobile sized 
missiles fly through the air in excess of 100 meters; trees 
debarked; steel re-enforced concrete structures badly 
damaged. 

F618 INCONCEIVABLE 
TORNADO 

319–379 
MPH 

These winds are very unlikely. The small area of damage 
they might produce would probably not be recognizable 
along with the mess produced by F4 and F5 wind that 
would surround the F6 winds. Missiles, such as cars and 
refrigerators would do serious secondary damage that 
could not be directly identified as F6 damage. If this level 
is ever achieved, evidence for it might only be found in 
some manner of ground swirl pattern, for it may never 
be identifiable through engineering studies. 

 

Table 6-11 Enhanced Fujita Scale (effective 2005 and later) 

EF-Scale  
Number 

Intensity 
Phrase 

3 Second 
Gust (Mph) Damage 

EF0 GALE 65–85 Some damage to chimneys; breaks branches off trees; 
pushes over shallow-rooted trees; damages to sign boards. 

EF1 MODERATE 86–110 

The lower limit is the beginning of hurricane wind speed; 
peels surface off roofs; mobile homes pushed off 
foundations or overturned; moving autos pushed off the 
roads; attached garages may be destroyed. 

EF2 SIGNIFICANT 111–135 
Considerable damage. Roofs torn off frame houses; mobile 
homes demolished; boxcars pushed over; large trees 
snapped or uprooted; light object missiles generated. 

EF3 SEVERE 136–165 Roof and some walls torn off well-constructed houses; 
trains overturned; most trees in forest uprooted. 

EF4 DEVASTATING 166–200 
Well-constructed houses leveled; structures with weak 
foundations blown off some distance; cars thrown and large 
missiles generated. 

EF5 INCREDIBLE Over 200 

Strong frame houses lifted off foundations and carried 
considerable distances to disintegrate; automobile sized 
missiles fly through the air in excess of 100 meters; trees 
debarked; steel re-enforced concrete structures badly 
damaged. 

 

 
18 F6 is not always included but has been used to describe extremely strong tornadoes that far surpass F5 levels.  
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Location 

Due to the similarities across all counties in the Southeast Region, the location of tornadoes is reviewed 
at the regional scale. Tornadoes are possible across the entire Southeast Region.  

The eastern plains of Colorado experience the highest number of tornadoes in the State. Figure 6-19 
shows the average number of tornadoes per year per 10,000 square miles. Based on this graphic, the 
Southeast Region experiences one to three tornadoes a year, on average.19 

Figure 6-19 Average Number of Tornadoes per Year in the United States 

 

6.5.13. Wildfire 

Description 

The Colorado State Forest Service defines wildfires as “an open fire which spreads unconstrained 
through the environment.  If not quickly controlled, the result can be a firestorm, often termed a 
‘conflagration,’ which destroys large amounts of property and threatens lives.”  Wildfires occur 
everywhere in Colorado.  In the Southeast Region, the most common kinds of wildfires are grassland 
fires, which occur along railroad tracks, in fields, and in the prairie land. Wildfires occur naturally (often 
through lightning strikes) and also from human causes, both intentional and accidental.  Examples of 
human-driven causes of wildfire include campfires, sparks from railroad cars or engines, discarded 

 
19 https://scied.ucar.edu/webweather/tornadoes/where-tornadoes-happen 

https://scied.ucar.edu/webweather/tornadoes/where-tornadoes-happen
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cigarette butts, and grills.  Droughts may increase the number of wildfire incidents by drying out fuel 
sources.  Insect epidemics and forest parasites may also increase the number and severity of wildfires. 

Wildfires are most likely to occur during the fire season, which extends from mid-spring to late fall, and 
is most prominent during the driest summer months of July and August.  However, the fire season’s 
duration is impacted by local fire conditions.  These include hot weather, vegetation growth, and low 
moisture content in air and fuel.  These conditions, especially when combined with high winds and years 
of drought, increase the potential for wildfire to occur.  The wildfire risk is predominantly associated 
with the wildland-urban interface (WUI).  The WUI is made of up of areas where development is 
interspersed or adjacent to landscapes that support wildland fire.  While traditionally associated with 
forested mountain areas, WUI areas are also present in grasslands, prairies, valleys, or in any area where 
a sustained wildfire may occur and impact developed areas.  Fires in the WUI may result in major losses 
to property and structures, threaten greater numbers of human lives, and incur larger financial costs.  In 
addition, WUI fires may be more dangerous than wildfires that do not threaten developed areas, as 
firefighters brave dangerous conditions in order to protect structures, such as businesses and homes.  As 
the development of WUI areas increases, the likelihood of a damaging wildfire also increases. 

Generally, there are three major factors that sustain wildfires and predict a given area’s potential to 
burn.  These factors are fuel, topography, and weather. 

• Fuel— Vegetative fuels are characterized by size, continuity, and quantity and are often 
classified in terms of fire behavior fuel models (FBFM). These fuel characteristics determine 
responsiveness to weather conditions and ignition. Fuel sources are diverse and include ground 
fuels (roots, duff), surface fuels (forest litter, dead and down twigs and branches, grass, shrubs), 
and aerial fuels (the canopies of forest and brush). Manmade structures and other associated 
combustibles are also considered fuel sources. Light surface and canopy fuels, such as cured 
grasses and drought stressed tree crowns, burn quickly and serve as a catalyst for rapid fire 
spread. 

• Topography—An area’s terrain and land slopes affect its susceptibility to wildland fire spread. 
Fire intensities and rates of spread increase as slope increases due to the tendency of heat from 
a fire to rise via convection. The natural arrangement of vegetation throughout a hillside can 
also contribute to increased fire activity on slopes. 

• Weather—Weather components such as temperature, relative humidity, wind, and lightning 
also affect the potential for wildland fire. High temperatures and low relative humidity dry out 
the fuels that feed the wildland fire, creating a situation where fuel will more readily ignite and 
burn more intensely. Wind is the most influential weather factor for fire intensity and the 
direction and rate of fire spread. Winds can be significant at times in the Southeast Region. In 
addition to high winds, wind shifts can occur suddenly due to frontal passage, temperature 
changes, or the interaction of wind with topographical features such as slopes or steep hillsides. 
Seasonal and episodic drought effects fuels’ susceptibility for combustion. 

• Ignitions—Wildland fires are ignited by natural causes, predominately lightning, or human 
causes. Federal agencies categorize human caused fires based on their source including 
equipment, smoking, campfires, debris burning, railroads, and arson. Human caused ignitions 
are associated with travel corridors, population centers, recreational use, and commercial 
activities.  

In wildland fire vernacular, hazard is defined as the physical situation with potential for causing damage 
to resource or assets, measured by burn probability and fire intensity. Risk is the overall measure of the 
possibility for loss or harm caused by wildfire. Risk is the combination of wildfire hazard and 
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vulnerability. Fire danger refers to a combination of fuel moisture and weather conditions that combine 
with topography and other fuel characteristics to determine fire behavior as manifested in fire intensity 
and rate of spread. Fireline intensity is a function of rate of spread and heat per unit area; it is directly 
related to flame length and relates to the heat felt by a person standing next to the flames.  

Extent 

In the Southeast Region, small fires can grow rapidly when adequate fuels coincide with weather and 
topography favorable to fire. Wildfires can last from several hours to several months. Generally, the fire 
season extends from early spring to late fall.  

The 2017 Colorado Wildfire Risk Assessment (CO-WRA) created a Fire Intensity Scale (FIS) to quantify 
potential fire intensity based on high to extreme weather, fuels, and topography. It is similar to the 
Richter scale for earthquakes, providing a standard scale to measure potential wildfire intensity by 
magnitude. The FIS consists of five classes where the order of magnitude between classes is ten-fold.20 
Table 6-12 describes the FIS. 

Table 6-12 Fire Intensity Scale 

     

Class 1 – lowest 
intensity Class 2 – low Class 3 – 

moderate Class 4 – high Class 5 – highest 
intensity 

 

The extent of wildfires can also be described by their size. According to the National Wildfire 
Coordinating Group, there are seven classes of wildfire sizes, categorized from A-G:21 

• Class A - one-fourth acre or less; 
• Class B - more than one-fourth acre, but less than 10 acres; 
• Class C - 10 acres or more, but less than 100 acres; 
• Class D - 100 acres or more, but less than 300 acres; 
• Class E - 300 acres or more, but less than 1,000 acres; 
• Class F - 1,000 acres or more, but less than 5,000 acres; 
• Class G - 5,000 acres or more. 

6.5.14. Windstorm 

Description 

The Southeast Region is subject to significant, non-tornadic (straight-line), winds.  High winds, as defined 
by the NWS glossary, are sustained wind speeds of 40 mph or greater lasting for 1 hour or longer, or 
winds of 58 mph or greater for any duration.  These winds may occur as part of a seasonal climate 
pattern or in relation to other severe weather events such as thunderstorms.  Straight-line winds may 
also exacerbate existing weather conditions, as in blizzards, by increasing the effect on temperature and 
decreasing visibility due to the movement of particulate matters through the air, as in dust and 
snowstorms.  The winds may also exacerbate fire conditions by drying out the ground cover, propelling 
fuel such as tumbleweeds, around the region, and increasing the ferocity and spread of existing fires.  

 
20 CSFS, 2017 CO-WRA Final Report 
21 https://www.nwcg.gov/term/glossary/size-class-of-fire%C2%A0 
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These winds may damage crops, push automobiles off roads, damage roofs and structures, and cause 
secondary damage due to flying debris.  

A secondary hazard of high wind events is blowing dust and sedimentation.  A study published in part by 
Jason Neff at the University of Colorado indicates that the amount of dust in the Western region of the 
United States has increased significantly since the 1800s.  According to an article by Richard Harris on 
the NPR website, increased levels of dust in the atmosphere have been linked to increased rates of 
snowmelt, which may cause flooding and exacerbate drought conditions, or prolong the recovery 
periods from drought.  Blowing dust also damages homes, vehicles, property, and livestock, and causes 
erosion and reduces visibility, which may increase the danger to motorists and travelers. 

Extent 

Wind can be categorized by the Beaufort Wind Scale as shown below.22 

Table 6-13 Beaufort Wind Scale 

Appearance of Wind Effects 

Force Wind 
(Knots) 

WMO 
Classification 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  

 

Additionally, straight-line winds associated with thunderstorms are considered “damaging” when they 
exceed 50 mph.23 

Location  

Due to the similarities between the location of the wind hazard in each County, it is described at the 
regional scale. 

 
22 https://www.spc.noaa.gov/faq/tornado/beaufort.html 
23 https://www.nssl.noaa.gov/education/svrwx101/wind/ 

https://www.nssl.noaa.gov/education/svrwx101/wind/
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Figure 6-20 depicts wind zones for the United States.  The map denotes that the majority of the 
Southeast Region falls into Zone II, which is characterized by high winds of up to 160 mph.  The eastern 
edges of the Region, containing Kiowa, Prowers, and Baca Counties, fall into Zone III, characterized by 
high winds of up to 200 mph. 

Figure 6-20 Wind Zones in the United States 

 

Additionally, Figure 6-21 shows wind speeds at 80 meters in Colorado. It is evident that the Southeast 
Region has some of the highest wind speeds in the State. 
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Figure 6-21 Colorado Annual Average Wind Speed at 80m 

 

6.5.15. Winter Storms 

Description 

Heavy snow, ice, severe winter storms, and blizzards are common occurrences in Colorado.  The size of 
such events varies and may range in size from isolated (impacting only a portion of a county) to 
statewide.  Generally, severe winter storm events are considered to be a regional occurrence, impacting 
multiple counties simultaneously and for extended time periods. 

The National Weather Service Glossary defines common winter storm characteristics as follows: 

• Blizzard: A blizzard means that the following conditions are expected to prevail for a period of 
three hours or longer:  

o Sustained wind or frequent gusts to 35 miles an hour or greater; and  
o Considerable falling and/or blowing snow (i.e., reducing visibility frequently to less than 

¼ mile). 
• Heavy Snow: This generally means: 

o Snowfall accumulating to 4" or more in depth in 12 hours or less; or  
o Snowfall accumulating to 6" or more in depth in 24 hours or less.  
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o In forecasts, snowfall amounts are expressed as a range of values, e.g., “8 to 12 inches.” 
However, in heavy snow situations where there is considerable uncertainty concerning 
the range of values, more appropriate phrases are used, such as “up to 12 inches” or 
alternatively “8 inches or more.” 

• Ice Storm: An ice storm is used to describe occasions when damaging accumulations of ice are 
expected during freezing rain situations.  Significant accumulations of ice pull down trees and 
utility lines resulting in loss of power and communication.  These accumulations of ice make 
walking and driving extremely dangerous.  Significant ice accumulations are usually 
accumulations of ¼" or greater. 

Heavy snow can immobilize a region, stranding commuters, stopping the flow of supplies, and disrupting 
emergency and medical services.  Accumulations of snow can collapse roofs and knock down trees and 
power lines.  In rural areas, homes and farms may be isolated for days, and unprotected livestock may 
be lost.  The cost of snow removal, damage repair, and business losses can have a tremendous impact 
on cities and towns.  Heavy accumulations of ice can bring down trees, electrical wires, telephone poles 
and lines, and communication towers.  Communications and power can be disrupted for days until 
damages are repaired.  Even small accumulations of ice may cause extreme hazards to motorists.  

Some winter storms are accompanied by strong winds, creating blizzard conditions with blinding wind-
driven snow, severe drifting, and dangerous wind chills.  Strong winds with these intense storms and 
cold fronts can knock down trees, utility poles, and power lines.  Blowing snow can reduce visibilities to 
only a few feet in areas where there are no trees or buildings.  Serious vehicle accidents can result with 
injuries and deaths. 

Heavy snowfall during winter can also lead to flooding or landslides during the spring if the area 
snowpack melts too quickly. 

Extent 

Winter storms are defined differently in various parts of the country relevant to their standard weather. 
Two inches of snow may create serious disruptions to traffic in areas where snowfall is not expected, 
however this may be considered a light dusting in regions where snowfall is typical, such as Colorado. 
Therefore, there are multiple ways in which to measure a winter storm, based on snowfall, 
temperatures, wind speeds, societal impact, etc. Generally, winter storms are forecasted in advance and 
provide adequate warning time for populations to prepare. Winter storm advisories, watches, and 
warnings are issued by the National Weather Service in advance of a winter storm. 

Location 

The entire Southeast Region can experience a winter storm. Many times, one winter storm can cover 
multiple counties or the entire Region.  

6.5.16. Civil Unrest 

Description 

Civil unrest refers to a situation where groups intentionally choose not to observe the law.  Civil unrest 
may also be defined as random acts of violence by three or more persons with the potential to injure 
people or damage property, but that does not meet the definition of a terrorist act.  Civil unrest can take 
the form of small gatherings or large groups that block or impede access to a building, or disrupt normal 
activities by generating noise and intimidating people.  Other examples range from peaceful sit-ins to a 
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full-scale riot in which a group destroys property and disregards or retaliates against law enforcement 
response.  Civil disorder varies widely in size and scope, and its overall impact is generally low. 

There are two types of large gatherings typically associated with civil disorders: crowds and mobs.  A 
crowd can be defined as a casual, temporary collection of people without a strong, cohesive 
relationship.  Crowds can be classified into four categories: 

1. Casual Crowd – A casual crowd is merely a group of people who happen to be in the same place at 
the same time.  The likelihood of violent conduct is non-existent. 

2. Cohesive Crowd – A cohesive crowd consists of people who are involved in some type of unified 
behavior, such as worshiping, dancing, or watching a sporting event.  Although they may have 
intense internal discipline, they require substantial provocation to arouse to action. 

3. Expressive Crowd – An expressive crowd is one held together by a common commitment or 
purpose.  Although they may not be formally organized, they are assembled as an expression of 
common sentiment or frustration.  Members wish to be seen as a formidable influence.  One of the 
best examples of this type is a group assembled in general or specific protest. 

4. Aggressive Crowd – An aggressive crowd is comprised of individuals who have assembled for a 
specific purpose.  This crowd often has leaders who attempt to arouse the members or motivate 
them to action.  Aggressive crowd members are noisy, threatening, and often taunt authorities.  
They tend to be impulsive, highly emotional, and require only minimal provocation to arouse them 
to violence.  Examples of this type of crowd include demonstrations and strikers.  

A mob can be defined as a large, disorderly crowd or throng.  Mobs are usually emotional, loud, 
tumultuous, violent, and lawless.  Like crowds, mobs have different levels of commitment and can be 
classified into four categories: 

1. Aggressive Mob – An aggressive mob is one that attacks, riots, and terrorizes.  The object of 
violence may be a person, property, or both.  An aggressive mob is distinguished from an aggressive 
crowd only by lawless activity.  Examples of this type are inmate mobs in prisons and jails, those that 
act out their frustrations after political defeat, or violent ones at political protests or rallies. 

2. Escape Mob – An escape mob attempts to flee from something such as a fire, bomb, flood, or other 
catastrophe.  Members of escape mobs have lost their capacity to reason and are generally 
impossible to control.  They are characterized by unreasonable terror. 

3. Acquisitive Mob – An acquisitive mob is one motivated by a desire to acquire something.  Riots 
caused by other factors often turn into looting sprees.  This mob exploits a lack of control by 
authorities in safeguarding property.  Examples of acquisitive mobs would include the looting in 
south central Los Angeles in 1992 or, more recently, those in New Orleans during Hurricane Katrina 
in 2005. 

4. Expressive Mob – An expressive mob is one that expresses fervor or revelry following some sporting 
event, religious activity, or celebration.  Members experience a release of pent-up emotions in 
highly charged situations.  Examples of this type of mob include the June 1994 riots in Canada, 
following the Stanley Cup professional hockey championship, European soccer riots, and those 
occurring after other sporting events worldwide. 

In the Southeast Region, civil unrest is profiled due to the number of private and public prisons located 
in the Region. 
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Extent  

Civil unrest may be caused by a reaction from a specific event. This type of civil unrest can be planned 
for ahead of the event to help mitigate any unrest that occurs. However, civil unrest could also be a 
random event, making it difficult to plan for. 

6.5.17. Cyber Hazards 

Description 

A computer virus is a computer program that can copy itself and infect a computer.  The term “virus” is 
also commonly but erroneously used to refer to other types of malware, including but not limited to 
adware and spyware programs that do not have the reproductive ability.  A true virus can spread from 
one computer to another (in some form of executable code) when its host is taken to the target 
computer; for instance, because a user sent it over a network or the internet, or carried it on a 
removable medium such as a floppy disk, CD, DVD, or USB drive.  Viruses can increase their chances of 
spreading to other computers by infecting files on a network file system or a file system that is accessed 
by another computer. 

As stated above, the term “computer virus” is sometimes used as a catch-all phrase to include all types 
of malware, even those that do not have the reproductive ability.  Malware includes computer viruses, 
computer worms, Trojan horses, most rootkits, spyware, dishonest adware, and other malicious and 
unwanted software, including true viruses.  Viruses are sometimes confused with worms and Trojan 
horses, which are technically different.  A worm can exploit security vulnerabilities to spread itself 
automatically to other computers through networks, while a Trojan horse is a program that appears 
harmless but hides malicious functions.  Worms and Trojan horses, like viruses, may harm a computer 
system's data or performance.  Some viruses and other malware have symptoms noticeable to the 
computer user, but many are surreptitious or simply do nothing to call attention to themselves.  Some 
viruses do nothing beyond reproducing themselves. 

Viruses affect the world in a very costly way.  An example would be the ILoveYou virus that hit the 
government, corporations, and private sectors in May of 2000.  It erased large amounts of data and also 
did the following four things:  it made its way into the user’s address book and sent itself to all of the 
addresses; it made its way to the software that supports chat rooms so that everyone in the chat room 
would receive it; and finally it incorporated a password-stealing program in Internet Explorer.  This virus 
spread worldwide in a few hours and the damage was estimated at a minimum of $15 billion. 

Extent 

There is not standardized scale to measure the extent of a cyber-attack. Several factors can contribute 
to the severity of an attack. For example, a disruption affecting a small, isolated system could impact 
only a few functions/processes. Disruptions of large, integrated systems could impact many 
functions/processes, as well as many individuals that rely on those systems. Additionally, the nature of 
the information accessed can contribute to the severity of the event. 

Location 

All jurisdictions in the Region are vulnerable to a cyber-attack. Local governments and utility 
facilities/networks are at the highest risk for an attack. 
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6.5.18. Hazardous Materials Release 

 Description 

A hazardous material release can take place on roads, in the air, through pipelines, and at fixed facilities 
that manufacture, use, or store dangerous chemical substances. A hazardous materials incident may 
occur at any time during routine business operations or as a result of a natural disaster. The release of 
hazardous materials can threaten people and natural resources in the immediate vicinity of the 
accident. Air releases can prompt large-scale population evacuations and spills into water or onto the 
ground can adversely affect public water and sewer systems. 

A transportation incident refers to accidental and uncontrolled releases of chemicals or other hazardous 
materials during transport (i.e., highways, pipelines, and airways). A fixed-facility incident is an 
uncontrolled release of chemicals or other potentially hazardous materials from a facility. Fixed facilities 
include companies that store hazardous materials at their facility as well as all hazardous waste sites. 

The U.S. Department of Transportation (U.S. DOT) uses nine classes of hazardous materials: 

• Explosives 
• Compressed Gasses: Flammable Gasses; Non-Flammable Compressed Gasses; Poisonous Gasses 
• Flammable Liquids: Flammable (Flash Point Below 141 degrees); Combustible (Flash Point 141 

degrees – 200 degrees) 
• Flammable Solids; Spontaneously Combustible; Dangerous When Wet 
• Oxidizers and Organic Peroxides 
• Toxic Materials: Material that is Poisonous; Infectious Agents 
• Radioactive Material 
• Corrosive Material: Destruction of Human Skin; Corrode Steel at a Rate of 0.25 Inches Per Year 
• Miscellaneous 

The U.S. DOT, U.S. Environmental Protection Agency (EPA), and the Occupational Health and Safety 
Administration (OSHA) all have responsibilities in regulating hazardous materials and waste.  

Extent 

The extent for a hazmat release can vary widely based on the chemical released, amount, weather, and 
location of release. Likely, a release would be sudden and unpredicted. 

6.5.19. Pandemic and Zoonotic Diseases 

Description 

For this Plan pandemic influenza and zoonotic diseases including hantavirus, the plague, rabies, 
tularemia, and the West Nile virus. 

Colorado state law requires the Colorado Department of Public Health and Environment (CDPHE) to 
monitor, investigate and control the causes of epidemic and communicable diseases affecting the public 
health in Colorado.  

In the predominately agricultural region that makes up the Southeast Region, zoonotic diseases are also 
a significant hazard to the population and livestock of the area.  Zoonotic diseases are those which can 
be transmitted from animals and humans.  The CDHPE indicates that the most common of these 
diseases in Colorado are hantavirus, plague, rabies, tularemia, West Nile Virus (WNV) (and other 
mosquito-borne diseases) and various tick-borne diseases.   
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Pandemic Influenza 

A pandemic is a global disease outbreak. A pandemic flu is a virulent human flu that causes a global 
outbreak, or pandemic, of serious illness. A flu pandemic occurs when a new influenza virus emerges for 
which people have little or no immunity, and for which there is no vaccine. This disease spreads easily 
person-to-person, causes serious illness, and can sweep across the country and around the world in very 
short time. The U.S. Centers for Disease Control and Prevention has been working closely with other 
countries and the World Health Organization to strengthen systems to detect outbreaks of influenza 
that might cause a pandemic and to assist with pandemic planning and preparation. 

An especially severe influenza pandemic could lead to high levels of illness, death, social disruption, and 
economic loss. Impacts could range from school and business closings to the interruption of basic 
services such as public transportation, health care, and the delivery of food and essential medicines. 

Hantavirus 

Hantavirus Pulmonary Syndrome (HPS) is an infectious respiratory disease endemic to North and South 
America.  It is caused by a virus generally known as the hantavirus.  Hantavirus is spread through the 
saliva, urine, and feces of the deer mouse and is caused by the Sin Nombre virus.  Contamination is only 
possible when humans come into direct contact with the rodents or dust and feces contaminated by the 
mice.  Hantavirus was initially identified in the Four Corners region of the United States in 1985.  The 
CDPHE reports that mitigation of the disease includes adequate sanitation and use of respiratory and 
eye protection when working in areas where exposure may occur, including barns, hay lots, basements, 
and attics. 

Plague 

Plague is a severe and potentially deadly bacterial infection.  Plague is a rodent disease transmitted to 
humans by flea bites, and is widespread in the western United States.  Plague may also infect felines.  
The disease has epidemic histories, most famously as the “Black Death” plagues of the Middle Ages.  The 
disease is easily mitigated through improved sanitation and rat control; and when detected early, the 
plague can be treated.  However, the disease may still prove fatal if not treated quickly enough. 

Rabies 

Rabies is a preventable viral disease of mammals most often transmitted through the bite of a rabid 
animal.  The vast majority of rabies cases reported to the Centers for Disease Control and Prevention 
(CDC) each year occur in wild animals like raccoons, skunks, bats, and foxes.  Domestic animals account 
for less than 10% of the reported rabies cases, with cats, cattle, and dogs most often reported rabid.  

Rabies virus infects the central nervous system, causing encephalopathy and ultimately death.  
Symptoms of rabies in humans are initially nonspecific, consisting of fever, headache, and general 
malaise.  As the disease progresses, neurological symptoms appear and may include insomnia, anxiety, 
confusion, slight or partial paralysis, excitation, hallucinations, agitation, hypersalivation, difficulty 
swallowing, and hydrophobia (fear of water).  Death usually occurs within days of the onset of 
symptoms.  There is no treatment for rabies after symptoms of the disease appear.  However, an 
extremely effective rabies vaccine can provide immunity to rabies when administered after an exposure 
(postexposure prophylaxis) or for protection before an exposure occurs (preexposure prophylaxis). 

In Colorado, the primary reservoirs for rabies are bats and skunks.  Starting in 2008, rabies in skunks 
began to spread from eastern Colorado towards the Front Range.  Instances of rabies among other wild 
and domestic animals are rare.  According to the CDPHE, a few cases have recently been documented in 
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foxes in Colorado, due to infection with rabies from skunks.  Rodents and lagomorphs are rarely positive 
anywhere in the country. 

Tularemia 

Tularemia is an illness caused by a bacterium.  It results in fever , rash, and greatly enlarged lymph 
nodes.  Tularemia is commonly called “rabbit fever,” though it occurs in over a hundred species of wild 
animals, birds, and insects.  Transmission is most common when ticks bite infected animals, particularly 
rabbits and rodents, and then transfer the disease via human bites.  The bacteria may also be inhaled or 
ingested via the consumption of infected meat or food and water contaminated with the urine from 
infected animals.  Tularemia is not currently transmissible via human-to-human contact, but the disease 
is easily aerosolized.  For this reason, the disease is considered a potential bioterrorism agent and falls 
under national pharmaceutical stockpile regulations.  In addition, as reported by the CDPHE,  corpses 
who have not been treated or were treated for less than 48 hours should be considered contagious and 
appropriate caution and equipment should be utilized in disposing of remains, both human and animal.  
The CDPHE reports that tularemia is easily mitigated through appropriate hygiene, limitation of contact 
between human and rodent populations, and appropriate sanitation of water and food supplies, 
particularly local garden produce.   

West Nile Virus 

West Nile virus (WNV), which is spread through mosquito bites, can be contracted by birds, humans, 
horses, cattle, and other livestock.  Symptoms may include headaches, fever, malaise, encephalitis, and 
death, although not all infected individuals exhibit symptoms.  The CDPHE reports that there is no 
treatment for the virus except supportive care.  The Colorado Mosquito-Borne Virus Surveillance 
Program, local health departments, and the Colorado Department of Public Health and Environment 
have conducted WNV surveillance since 2001.  Many resources exist for local communities to mitigate 
the risk of WNV.  Online resources include the “Fight the Bite” website (www.fightthebitecolorado.com 
), which provides tips and tools for local homeowners to mitigate mosquito populations on private 
property.  Other mitigation efforts include spraying, use of personal pesticide sprays, avoiding outdoor 
activities during dawn and dusk, and draining bodies of water that have little or no circulation. 

Extent 

Pandemic 

According to the Colorado Department of Public Health and Environment (CDPHE) 2018 Pandemic 
Influenza Plan, Influenza pandemics are unpredictable, but expected, and may arrive with very little 
warning. Certain conditions make pandemic influenza more likely: 

• A novel influenza A virus emerges when two or more different strains or different viruses 
combine to form a new subtype, with some characteristics of the original viruses. This process is 
called “antigenic shift”. 

• The population is susceptible with little or no immunity to the new virus. 
• The virus is highly contagious. 
• The virus is virulent with the capacity to cause serious illness and death.24 

 
24 CDPHE Pandemic Influenza Plan, 2018 

http://www.fightthebitecolorado.com/
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Zoonotic Diseases 

The extent of zoonotic diseases varies with the type of disease. Symptoms such as a fever can be an 
early sign of the contraction of a disease, but symptoms may also appear suddenly without a previous 
indicator of contracting a disease. West Nile virus is more prevalent in the spring and summer months 
when mosquitos are present. 

Location 

The entire Southeast Region is at risk to a pandemic or zoonotic disease. Carriers for zoonotic diseases 
(such as rodents and mosquitos) are present across the entire Region, therefore all counties have equal 
exposure to this hazard. 
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6.6. Baca County Risk Assessment 
6.6.1. Hazard Summary Risk Ranking 

Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in the following figures below. 

Table 6-14 Baca County Risk Ranking 

Baca County Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 3 2 7 H 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 3 2 8 H 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 2 2 5 M 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

Table 6-15 Campo Risk Ranking 

Campo Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 3 2 8 H 
Extreme Heat 1 3 2 6 M 
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Campo Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 2 2 6 M 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 1 3 2 6 M 
Pandemic and Zoonotic Disease 1 1 2 4 L 

 

Table 6-16 Pritchett Risk Ranking 

Pritchett Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 3 2 7 H 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 2 2 5 M 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 1 3 2 6 M 
Pandemic and Zoonotic Disease 1 1 3 5 M 
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Table 6-17 Springfield Risk Ranking 

Springfield Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 3 2 8 H 
Extreme Heat 1 3 2 6 M 
Flooding 2 1 1 4 L 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 2 4 L 

 

Table 6-18 Two Buttes Risk Ranking 

Two Buttes Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 L 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 1 1 4 L 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 3 3 8 H 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 2 3 2 7 L 
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Two Buttes Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Pandemic and Zoonotic Disease 1 1 2 4 M 
 

Table 6-19 Vilas Risk Ranking 

Vilas Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 L 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 1 1 4 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 3 3 8 H 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 2 3 2 7 M 
Pandemic and Zoonotic Disease 1 1 2 4 M 

 

Table 6-20 Walsh Risk Ranking 

Walsh Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 1 1 4 L 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 3 3 8 H 
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Walsh Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 2 4 L 

 

6.6.2. Agricultural Infestation 

Previous Occurrences 

Due to the regional nature of this hazard, see section 4.5.3. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Crops and rangeland in the County are the primary concern with an agricultural infestation. Agriculture 
is an important aspect of Baca County’s economy. According to the 2017 USDA Census of Agriculture, 
Baca County has 667 farms totaling 1,471,783 acres. The estimated market value of agricultural 
products sold is $114,083,000. An agricultural infestation could impact the livelihood of residents in the 
County. A noxious weed infestation could also directly impact jurisdictions through time and resources 
spent on controlling the infestation.  

Potential Losses 

Losses from this hazard are primarily agricultural related. Without robust previous occurrence data, it is 
difficult to quantify potential losses. According to the USDA Risk Management Agency, Baca County has 
experienced $158,981 in crop indemnity payments due to insects from 1991 to 2018. This equates to 
$5,888 in annual losses. Secondary losses include trickle-down impacts to local business from lack of 
revenue during economic hardships in the agricultural community. Losses specific to the jurisdiction 
would be related to the cost to control the infestation. 

Land Use and Development 

Any future agricultural endeavor in the County is vulnerable to the impacts of this hazard. Population 
change and related structural development are not impacted by or directly impact this hazard. 

6.6.3. Dam and Levee Failure 

Location 

Dams 

According to the Colorado Division of Water Resources, Dam Safety, as of May 2019, there are 18 
jurisdictional dams in Baca County. A jurisdictional dam is a dam creating a reservoir with a capacity of 
more than 100 acre-feet, or creates a reservoir with a surface area in excess of 20 acres at the high-
water line, or exceeds 10 feet in height measured vertically from the elevation of the lowest point of the 
natural surface of the ground where that point occurs along the longitudinal centerline of the dam up to 
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the crest of the emergency spillway of the dam.25 Four of these dams are low hazard, one is high hazard 
(Two Buttes), 10 are considered No Public Hazard (NPH), and three are considered No Hazard (N). The 
high hazard dam has an Emergency Action Plan (EAP) dated 1/25/2016. These dams are listed in Table 
6-21. 

Table 6-21 Jurisdictional Dams in Baca County 

Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Two Buttes Two Butte Creek Holly High Yes 1/25/2016 

John L. Jones Furnish Canyon Kenton, 
Oklahoma Low Not 

Required N/A 

A.F. Mizer #1 West Carrizo Kenton, 
Oklahoma Low Not 

Required N/A 

A.F. Mizer Dry 
Creek West Carrizo Kenton, 

Oklahoma Low Not 
Required N/A 

Turks Pond Horse Creek Walsh Low Not 
Required N/A 

Fish Hatchery Pond Two Butte Creek Holly N Not 
Required N/A 

Homsher Stock Bear Creek Springfield N Not 
Required N/A 

Thompson Cat Creek Springfield N Not 
Required N/A 

Konantz San Arroyo Deerfield, Kansas NPH Not 
Required N/A 

Hoopengarner SW 
#1 Bear Creek Deerfield, Kansas NPH Not 

Required N/A 

Hoopengarner EC 
#2 Bear Creek Deerfield, Kansas NPH Not 

Required N/A 

Hoopengarner SW 
#3 Bear Creek Deerfield, Kansas NPH Not 

Required N/A 

Hoopengarner SW 
#4 Bear Creek Deerfield Kansas NPH Not 

Required N/A 

Kelsey #1 North Horse Creek Lakin, Kansas NPH Not 
Required N/A 

Kimbell Stock Two Butte Creek Holly NPH Not 
Required N/A 

Plum Creek Stock Plum Creek Springfield NPH Not 
Required N/A 

Tract 1828 Sand Arroyo Walsh NPH Not 
Required N/A 

Grover W. Mundell 
#1 Horse Creek Johnson, Kansas NPH Not 

Required N/A 

 

 
25 https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5
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Additionally, there are three non-jurisdictional dams in the County. A non-jurisdictional dam is a dam 
creating a reservoir with a capacity of 100 acre-feet or less and a surface area of 20 acres or less and 
with a height measured as defined in Rules 4.2.5.1 and 4.2.19 of 10 feet or less.26 The dams are A.F. 
Mizer #3, A.F. Mizer #4, and A.F. Mizer #5, all located on West Carrizo stream. 

These dams are mapped in Figure 6-22 below. 

 
26 https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j 

https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
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Figure 6-22 Dams in Baca County 

 

Lastly, there are 157 livestock water tank and erosion control dams in the County. These structures 
include all reservoirs built after April 17, 1941, on watercourses which the state engineer has 
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determined to be "normally dry" and having a capacity of not more than ten acre-feet and a vertical 
height not exceeding fifteen feet from the bottom of the channel to the bottom of the spillway.27 

Levees 

There are no documented levees in Baca County. However, the levee inventory may not be complete, as 
the County has not been mapped by the NFIP. Additionally, smaller levees or embankments that do not 
provide 100-year flood protection would not be captured in this inventory.    

Previous Occurrences 

There are no reports of significant dam or levee failures in Baca County. However, Two Buttes dam is 
listed as one of Colorado Parks and Wildlife’s (CPW) 11 dams statewide that are in need of “critical 
repairs.” Two Buttes dam was built from 1910 to 1914 with horse, mule and hand labor by the Two 
Buttes irrigation district. The dam has seen several large storms including a 1965 flood which nearly 
over-topped the dam. As a result, the owners enlarged the spillway and added an additional four feet to 
the top of the dam. The dam was sold to CPW in 1970, and in 1983, the State Dam Safety Branch 
determined the spillway, widened after the 1965 flood, did not meet safety standards and a restriction 
was placed on the dam limiting the amount of water it can hold. The current restriction is approximately 
10,504 acre-feet of a total storage capacity of 22,000 acre-feet at the spillway crest. In August 2013, 
monsoonal rains delivered a surge of water into the reservoir, which was dry at the time. Water rose 32 
feet, or about 12,000 acre-feet. CPW enlarged the spillway after the 2013 event and initiated meetings 
with the State Engineer's office to lift the restriction and increase the storage capacity of the reservoir, 
one of the few recreational areas in the region. As of August 2018, CPW engineers have nearly 
completed design of the $3.4 million project, which includes replacing two gates on the dam at a cost of 
$678,00 and installing a bulkhead for the gate repairs, improving the channel below the spillway for 
$1.37 million, installing a spillway tower for $875,000 and constructing a new gate control building for 
$467,000.28 

Probability 

Although there has not been any significant dam or levee failures in Baca County, with 18 dams in the 
County and lack of reporting on levees, the risk of a failure remains. Based on this assessment, the 
probability is rated as possible, or between 1% and 10% annual probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Dam failures can result in downstream flooding. Water released by a failed dam generates tremendous 
energy and can cause a flood that is catastrophic to life and property. Three factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of downstream development and infrastructure; and the nature of the terrain between the 
dam and the downstream development. A dam failure event can dislodge trees and boulders, carrying 
them downstream into developed areas. 

A catastrophic dam failure could challenge local response capabilities and require evacuations to save 
lives. Impacts to life safety would depend on the warning time and the resources available to notify and 

 
27 https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb 
28 Kiowa County Press, Repairs, Upgrades to Two Buttes Reservoir Dam Planned, August 25, 2018; 
https://kiowacountypress.net/content/repairs-upgrades-two-buttes-reservoir-dam-planned 

https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb
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evacuate the public and could include major loss of life and potentially catastrophic damage to roads, 
bridges, and homes. Associated water quality and health concerns could also be an issue. 

Potential Losses 

With little previous occurrences, annual losses are difficult to quantify. Although not a failure event, the 
improvements to the Two Buttes dam to enlarge the spillway cost approximately $3.4 million. Overall, 
losses from a dam failure will vary based on the dam involved, warning time, and time of day, but the 
potential exists for property losses into the billions and multiple deaths and injuries. 

The Colorado Dam Safety database indicates the nearest downstream town from each jurisdictional 
dam. In Baca County, Springfield is the first community downstream from Homsher Stock, Thompson, 
and Plum Creek Stock dams. Walsh is the first community downstream from the Turks Pond and Tract 
1828 dams. These communities are at a higher risk to impacts from a dam failure in the County. The first 
communities downstream from the remaining dams in Baca County are communities in surrounding 
counties. 

Colorado law requires that high hazard dams have Emergency Action Plans (EAP), and that failure 
inundation maps be prepared as part of those plans.  The LPC did confirm the existence of an EAP for 
Two Buttes dam, the only high hazard dam in the County. Dam inundation maps prepared by dam 
owners are on file with the County, and for security purposes, can only be accessed by the Baca County 
Emergency Manager. 

Land Use and Development 

It is important that communities in the County keep the dam failure hazard in mind when permitting 
new development, particularly downstream of the high and significant hazard dams present in each 
county.  There are numerous low hazard dams in the County.  These could become significant or high 
hazard dams if development occurs below or downstream of them.  

6.6.4. Drought 

Location 

All of Baca County is susceptible to drought. With the majority land area in the County used for 
agricultural purposes, the County has significant exposure to this hazard.  

Previous Occurrences 

Previous occurrences of drought can be measured in several ways. For this Plan, previous occurrences 
were determined by reviewing: precipitation averages over time to identify periods with precipitation 
amounts below the long-term average, U.S. Drought Monitor records/current conditions, and previous 
drought disaster declarations.  

Drought conditions based on precipitation deficits are described in Table 6-22, indicating the top five 
years of precipitation deficit departure from the long-term average of 15.97 inches. Precipitation deficits 
are also shown in Figure 6-23.  It is evident precipitation deficits have occurred throughout history in 
Baca County, particularly in the 1930s and 1950s. However, more recently, 2011 was the sixth driest 
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year since 1895, with 9.93 inches of precipitation, equaling a 6.04-inch deficit. The year 2018, which was 
a notably dry year in much of Colorado, resulted in precipitation deficits in Baca County.29 

Table 6-22 Precipitation Deficits 1895-2019 

1901-2000 Precipitation Average Year Total Precipitation Deficit 
15.97 in. 1956 8.50 in. 7.47 in. 
15.97 in. 1936 9.36 in. 6.61 in. 
15.97 in. 1952 9.42 in. 6.55 in. 
15.97 in. 1935 9.52 in. 6.45 in. 
15.97 in. 1934 9.63 in. 6.34 in. 

 

Figure 6-23 Precipitation Deficits 1895-2016 

 

Drought conditions based on U.S. Drought Monitor records are shown in Figure 6-24.30 Based on this 
data, the most severe drought conditions during this timeframe occurred from approximately 2011 to 
2014. For parts of 2013, 100% of the County was experiencing exceptional (D4) drought conditions. 
Other notable periods of drought during this time period was approximately 2002 to 2004, 2006, 2008, 
and 2018. There has been some level of drought in the County nearly every year since 2000.  

 
29 NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published May 
2019, retrieved on May 8, 2019 from https://www.ncdc.noaa.gov/cag/ 
30 https://droughtmonitor.unl.edu/Data/Timeseries.aspx for Baca County 

https://droughtmonitor.unl.edu/Data/Timeseries.aspx
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Figure 6-24 Baca County Previous Droughts 

  

 

Lastly, there have been 16 drought disaster declarations that have impacted Baca County from 1977 to 
2018 (see 

Table 6-1-Disaster Declaration Summary). 

Recent droughts are described below. 

Drought in 2018 impacted the entire State of Colorado. Low winter snowpack was the main cause of dry 
conditions across the State. By August 2018, much of southeast Colorado, including all of Baca County, 
was experiencing extreme (D3) drought conditions. In Baca County, these conditions impacted farmers 
as well as heightened wildfire concerns. In southeastern Colorado, Baca, Kiowa, Otero and Prowers 
counties had, in total, tens of thousands of acres that went unplanted due to fears that the crops would 
fail, otherwise known as "prevent planted" acres. Figure 6-25 shows the top counties in the State with 
prevent planted acres due to the 2018 drought. Baca County placed third, with 23,582 acres.31  

Figure 6-25 Prevent Planted Acres due to 2018 Drought 

 

 
31 https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture 

https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture
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In the past, even losses of many thousands of acres have cost agricultural communities hundreds of 
millions of dollars. Fortunately, soil moisture from prior year precipitation was adequate to offset the 
worst impacts of drought to the agricultural community in Baca County. Additionally, drought conditions 
improved dramatically during the spring of 2019, also helping to ease the impact of the 2018 drought. 
The 2018 drought did lead to declaring Baca County as a Primary county in a USDA Secretarial Natural 
Disaster designation for drought.  

After being hit with drought in 2011, the southeastern portion of Colorado experienced its second 
consecutive year of severe drought conditions in 2012. The 2012 drought impacted the entire State of 
Colorado, with the state reporting 98,086 failed agricultural acres and 124,461 prevented planting 
acres.32 The 2012 drought lead to declaring all Southeast Region counties as Primary counties in a USDA 
Secretarial Natural Disaster designation for drought. 

As of July 2019, no part of Baca County is experiencing drought. 

See Appendix C for details regarding previous drought events prior to the 2014 Southeast Hazard 
Mitigation Plan. 

Probability 

Drought is a normal part of Colorado’s climate and will continue to persist in the future. According to 
the 2018 Colorado State Hazard Mitigation Plan, historical analysis of precipitation shows short duration 
droughts occur somewhere in Colorado nine of out ten years (McKee et al., 1999). However, severe, 
widespread multiyear droughts are much less common. 

For the purposes of this Plan, the number of drought disaster declarations for each County is utilized to 
determine the probability of drought. This allows for a consistent measurement for determining drought 
conditions that negatively impact the Southeast Region. In Baca County, there have been 16 drought 
disaster declarations from 1977 to 2018, equating to a 39% annual chance of drought occurrence, or a 
likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The most 
significant impacts associated with drought in Colorado are those related to water intensive activities 
such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
preservation. Drought conditions can also cause soil to compact, increasing an area’s susceptibility to 
flooding, and reduce vegetation cover, which exposes soil to wind and erosion. Drought impacts 
increase with the length of a drought, as carry-over supplies in reservoirs are depleted and water levels 
in groundwater basins decline. Water supply issues for municipal, industrial, and domestic needs will be 
a concern for the entire County during droughts.  Most of the County’s water resources come from 
ground water, surface water reservoir storage, and the Arkansas River.  Vulnerability to low flows on the 
Arkansas River, which drains from the Rocky Mountains, increases with consecutive winters of below 
average snowpack. 

 
32 https://climate.colostate.edu/pdfs/drought_2012.pdf 

https://climate.colostate.edu/pdfs/drought_2012.pdf
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Agriculture is a large part of the Baca County economy and is vulnerable to the impacts of drought. 
According to the 2017 USDA Census of Agriculture, Baca County has 667 farms totaling 1,471,783 acres. 
The estimated market value of agricultural products sold is $114,083,000.  

The National Drought Mitigation Center reports on location-specific drought impacts from 2009 to May 
2019. In Baca County, during this time period, there has been 68 reported impacts. The most impacts 
(27) were categorized as “agriculture,” followed by plants and wildlife (15 impacts), and relief, response, 
and restrictions (14 impacts). 

Potential Losses 

The largest potential losses in Baca County are related to drought’s impact on agriculture. Agriculture is 
a primary driver of the economy in Baca County, and droughts causing major economic impacts to crops 
could also trickle into the rest of the economy. All jurisdictions and unincorporated County are impacted 
by drought events due to the connected nature of agriculture, water use, and the economy in Baca 
County. 

Based on SHELDUS data from 1960 to 2017, Baca County has experienced $4,533,293 in crop losses from 
drought (2017 dollars). This equates to $79,531 in annual losses. No property damages were recorded in 
SHELDUS.  

Other reported impacts and losses from previous droughts in the County are as follows: 

• Impacts to the cattle industry by forcing ranchers to sell off their herds because they could not 
provide enough feed due to the drought impact upon feed-crops.  Drought has further impacted 
the herds because ranchers take their cattle to feed lots earlier in order to reduce the amount of 
feed they need, and to use less electricity to power the irrigation pumps used to grow the feed. 

• Created an increase in the rates for hydroelectric power. 
• Affected the population and distribution of wildlife.  This, in turn, has affected the economy due 

to a lower than normal number of hunters and fishermen. 
• Affected wildfire by providing a greater fuel source (dried out vegetation) and diminished fire-

fighting capacity (the closing off of wells leaves less water to fight fires). 
• Increased the volume of noxious weeds, because they are now growing in areas that no longer 

can support crops. 

Land Use and Development 

An increase in population and development can put additional strain on water resources during a 
drought. As new development occurs, it is important to ensure adequate water supply for municipal, 
industrial, and agricultural uses during both normal and drought conditions. 

6.6.5. Extreme Temperatures: Extreme Cold 

Location 

Extreme cold temperatures can impact the entire County. Figure 6-26 show the extreme temperature 
highs and lows for Springfield. The lowest recorded temperature in the County is -26 degrees, recorded 
in Campo.33 

 
33 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-26 Temperature Extremes in Springfield, Colorado 

 

Previous Occurrences 

In a region known for extremely cold weather, exacerbated by high winds, temperature extremes and 
particularly severe cold present a danger to the inhabitants of the County.  Surprisingly, the NCEI 
database reflects no extreme cold or extreme wind-chill events in the County between 1996 and 2019.  
The 2018 State Hazard Mitigation Plan does record the following events that affected the southeast 
plains, which likely includes Baca County. No new extreme cold events have occurred since the 2014 
Southeast Region Hazard Mitigation Plan in Baca County. 

January 17-18, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -30°F to -50°F were recorded. 

February 1-4, 1996 - In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

March 24-25, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -40°F were recorded. 

December 25-26, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted 
in extreme wind chill.  Wind chills of -2°F to -35°F were recorded. 

January 11-16, 1997 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

Probability 

Extreme cold temperatures occur yearly in Baca County; therefore, they have a highly likely probability 
of occurrence. However, extreme cold events that cause damages or injuries are less likely to occur. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme cold impacts in Baca County was available during the development of this Plan.  
The primary concern with extreme cold temperatures is for impacts to human life. Exposure to extreme 
cold can cause conditions such as hypothermia and frost bite, which can be deadly. The elderly 
population in the County is most vulnerable to temperature extremes.  The percentage of elderly people 
(age 65 or over) in Baca County is 25%. However, many residents of southeast Colorado are self-
sufficient and accustomed to rural living and the climate extremes that are part of the territory.  The 
residents of nursing homes and elder care facilities are especially vulnerable to extreme temperature 
events. It is encouraged that such facilities have emergency plans or backup power to address power 
failure during times of extreme cold.   

Impacts to structures from extreme cold can affect the supporting mechanisms or systems of a 
community’s infrastructure.  For example, when extreme cold is coupled with high winds or ice storms, 
power lines may be downed, resulting in an interruption in the transmission of that power shutting 
down electric furnaces, which may lead to frozen pipes in homes and businesses.  

Additionally, extremely cold temperatures can have negative impacts on crops, particularly if there is no 
snow on the ground or they cause an early or late season freeze. Baca County has 667 farms totaling 
1,471,783 acres. The estimated market value of agricultural products sold is $114,083,000. Extreme cold 
has the potential to negatively impact the agricultural economy in the County. 

Potential Losses 

Losses may include damages from frozen pipes as well as impacts to human health/loss of life due to 
extreme cold. All populations in each jurisdiction are at risk to extreme cold, and unincorporated County 
is also at risk to crop losses from extreme cold. 

Based on USDA Risk Management Agency Data, Baca County has experienced $11,612,159 in insured 
indemnity amounts from 1991 through 2018 due to cold winters, frost, or freeze.34 This equates to 
$430,079 in annual losses. 

There is not enough recorded damage data to include an annualized loss estimate for other damages 
associated with extreme cold. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme cold. 
New development may also be impacted by scenarios such as burst pipes.  

6.6.6. Extreme Temperatures: Extreme Heat 

Location 

Extreme heat can impact the entire County. Figure 6-27 shows the extreme temperature highs and lows 
for Springfield. The highest recorded temperature in the County is 111 degrees in Two Buttes in August 

 
34 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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1902 and again in July 1903, as well as Springfield in June 1990.35 Across the County, maximum 
temperatures routinely break 100 degrees during the summer months. 

Figure 6-27 Temperature Extremes in Springfield, Colorado 

 

Previous Occurrences 

The NCEI Storm Events Database does not report any extreme heat events in the County. The 2018 
Colorado Hazard Mitigation Plan reports the number of days above 90, 95, and 100 degrees, as well as 
number of heat waves from 1981 to 2017. Based on this data Baca County has experienced 2,090, 957, 
and 144 days above 90, 95, and 100 degrees, respectively. Additionally, the county has experienced 217 
heat waves during this time period.  

One possible explanation for the lack of reported extreme heat events may be that the humidity of the 
eastern plains is very low (compared to the rest of the nation), but that the highest temperatures in the 
State occur in this region.  This indicates that while many hot days in the planning area fall in the 
‘danger’ or ‘extreme danger’ area of the heat index, the low humidity may make the heat feel less 
uncomfortable on the population.  It is possible; therefore, that the population may not notice the 
effects of extreme heat on themselves until serious injury occurs.36 

Probability  

Based on the climate of Baca County and the number of days over 90 degrees from 1981 to 2017, 
extreme heat events are expected to occur yearly, and are considered highly likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme heat impacts in Baca County was available during the development of this Plan. 
However, the primary impact of extreme heat is on people rather than structures. The elderly 

 
35 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 
36 Colorado Climate Center 

https://wrcc.dri.edu/summary/Climsmco.html
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population in the County is most vulnerable to temperature extremes. In Baca County, 25% of people 
are 65 or older. However, many residents of southeast Colorado are self-sufficient and accustomed to 
rural living and the climate extremes that are part of the territory. The residents of nursing homes and 
elder care facilities are especially vulnerable to extreme temperature events. It is encouraged that such 
facilities have emergency plans or backup power to address power failure during times of extreme heat. 
Additionally, people who work, frequently recreate, or participate in sporting events outside are also 
vulnerable to extreme heat.  This group of people should take extra precaution during physical activity 
on extreme heat days. 

Extreme heat can have secondary impacts on the supporting mechanisms or systems of a community’s 
infrastructure.  For example, when high amounts of utilization are imposed on the power system due to 
extremely hot temperatures, it can cause an interruption in the transmission of that power, shutting 
down air conditioning capabilities or refrigeration that can lead to spoiled foods, etc. Additionally, 
extreme heat has the potential to impact the integrity of transportation infrastructure, causing issues 
such as softening roads and expanding railroad tracks.   

Extreme heat can also impact crops through secondary effects such as decreased soil moisture as well as 
directly through heat stress. Baca County has 667 farms totaling 1,471,783 acres. The estimated market 
value of agricultural products sold is $114,083,000. Extreme heat has the potential to negatively impact 
the agricultural economy in the County. 

Additionally, extreme heat can worsen wildfire conditions, particularly when combined with high winds. 
Extreme heat can also lead to or exacerbate drought conditions. 

Potential Losses 

There is no recorded damage information for extreme heat in Baca County. The most severe losses from 
extreme heat are related to human health from heat related illness. However, losses from secondary 
hazards, such as wildfire, could be significant. All populations in each jurisdiction are at risk to extreme 
heat, and unincorporated County is also at risk to crop losses from extreme heat. 

Based on USDA Risk Management Agency Data, Baca County has experienced $14,854,671 in insured 
indemnity amounts from 1991 through 2018 due to heat.37 This equates to $550,173 in annual losses. 
Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme heat.  

6.6.7. Flooding 

Location 

Baca County’s floodplain is not mapped by the NFIP. Therefore, the best available floodplain data was 
generated for the 2018 Colorado State Hazard Mitigation Plan. Using Hazus-MH 4.0, a standard Level 1 
analysis was conducted develop a stream network and hydrology for a 10-square mile drainage area. 
The 30-meter (one arc second) DEMs were used in this analysis as the terrain source. Hazus then ran 
hydraulics for and delineated the 100-year floodplain boundary. While not as accurate as an official 
FEMA floodplain, this boundary is available for use in GIS and is currently the best available data for the 
County. Figure 6-28 shows the floodplain for Baca County. The only jurisdiction that the floodplain 
intersects with is the Town of Springfield, shown in Figure 6-29. 

 
37 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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Figure 6-28 Baca County 100-year Hazus Floodplain 
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Figure 6-29 Town of Springfield 100-year Hazus Floodplain 
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Previous Occurrences 

In total, there have been 11 recorded flooding events in the County from 1965 to May 2019 based on 
NCEI data.38 Two of these events were labeled as floods and nine as flash floods. One of these events 
occurred near Pritchett, three near Springfield, one near Two Buttes, one near Vilas, three near Walsh, 
one in unincorporated County (Bartlett), and one with an unspecified location. None of these events 
have recorded injuries or deaths. There are no quantitative damages reported with any of these events, 
however, qualitative damage reports several damages, including, damaged irrigation controls on Bear 
Creek; flooded roads, homes, basements, and the high school in both Vilas and Walsh.  

Additionally, Baca County received a Federal Disaster Declaration (Federal – DR 4229) in 2015 from  
severe storms that caused flooding in the County. Over $26 million was granted for Public Assistance to 
11 counties in Colorado, including Baca. 

Flooding events in the County since the 2014 Southeast Region Hazard Mitigation Plan are described 
below. A description of all previous occurrences can be found in Appendix C. 

Table 6-23 Flooding Events in Baca County from 2014 to May 2019 

Date Location Flood Type Description 

7/26/2014 Pritchett Flash Flood 
Strong, slow moving storms produced heavy rain and 
flash flooding across portions of Bent, Baca, and Prowers 
Counties.  Many roads were flooded and washed out. 

7/29/2014 Springfield Flash Flood 
Numerous strong, slow-moving storms caused flash 
flooding across Kiowa, Bent, Prowers, and Baca Counties. 

8/7/2014 Walsh Flash Flood 
A nearly stationary storm produced very heavy rain and 
flash flooding at low water crossings. 

 

NFIP Information 

Baca County does not participate in the NFIP nor is it mapped.  The Town of Walsh is the only entity 
within the County that participates in the NFIP. There is no Special Flood Hazard Area (NSFHA) in Walsh.  
Additionally, there have been no claims, and no policies are currently in force. 

There are no repetitive loss properties in the County. 

Probability  

Based on 11 floods from 1950 to 2019, there is a 16% annual chance of flood occurrence in the County, 
equating to a likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Floods can cause substantial damage to infrastructure across the County. Areas with significant 
floodplains are primarily located in unincorporated County. Damages in these areas can include (but are 
not limited to) rural structures, roads, and crops. Additionally, every jurisdiction except for Campo has 
reported flooding events based on the previous occurrences. Significant damages occurred in Vilas and 

 
38 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; LPC 
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Walsh even though they are not within the floodplain. This indicates much of the County is vulnerable to 
this hazard. Flooding can also cause injury and death to populations in the County. 

Potential Losses 

Planning level flood loss estimates were conducted by county for the 2018 Colorado State Hazard 
Mitigation Plan using Hazus-MH (Hazus) software. This data was utilized for incorporation into this Plan. 
Hazus is FEMA’s GIS-based natural hazard loss estimation software. The Hazus flood model results 
include analysis for Baca County, modeling streams draining a 10 square mile minimum drainage area, 
using 30 meter (1 arc second) Digital Elevation Models (DEM). Hydrology and hydraulic processes utilize 
the DEMs, along with flows from USGS regional regression equations and stream gauge data, to 
determine reach discharges and to model the floodplain. Losses are then calculated using Hazus national 
baseline inventories (buildings and population) at the census block level, in addition to critical 
infrastructure sited at the local level. 

Hazus produces a flood polygon and flood-depth grid that represents the 100-year floodplain. The 100-
year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year. 
While not as accurate as official flood maps, these floodplain boundaries are available for use in GIS and 
could be valuable to Baca County, given it has not been mapped by the National Flood Insurance 
Program. Hazus generated damage estimates are directly related to depth of flooding and are based on 
FEMA’s depth-damage functions. For example, a two-foot flood generally results in about 20% damage 
to a structure (which translates to 20% of the structure’s replacement value). The Hazus flood analysis 
results provide number of buildings impacted, estimates of the building repair costs, and the associated 
loss of building contents and business inventory. Building damage can cause additional losses to a 
community as a whole by restricting the building’s ability to function properly. Income loss data 
accounts for losses such as business interruption and rental income losses as well as the resources 
associated with damage repair and job and housing losses.  

Potential losses derived from Hazus used default national databases and may contain inaccuracies; loss 
estimates should be used for planning level applications only. The damaged building counts generated 
are susceptible to rounding errors and are likely the weakest output of the model due to the use of 
census blocks for analysis. In rural communities, census blocks are large and often sparsely populated or 
developed, which may create inaccurate loss estimates. Hazus assumes population and building 
inventory to be evenly distributed over a census block; flooding may occur in a small section of the 
census block where there are not actually any buildings or people, but the model assumes that there is 
damage to that block. In addition, excessive flood depths may occur due to problems with a DEM or 
when modeling lake flooding. Errors in the extent and depth of the floodplain may also be present from 
the use of 30-meter digital elevation models. Hazus Enhance (Level II) analyses based on local building 
inventory, higher resolution terrain models, and Digital Flood Insurance Rate Maps (DFIRMs) could be 
used in the future to refine and improve the accuracy of the results.    

Maps and Results 

According to the Hazus model output, no buildings would be at least moderately damaged by a county-
wide 100-year flood. The model estimates nine households will be displaced due to the flood. 
Displacement includes households evacuated from within or very near to the inundated area. None of 
the population will seek temporary shelter in public shelters.  

The total economic loss estimated for the flood event is $1.63 million, which represents 1.71% of the 
total replacement value of the County’s building stock. Total economic losses are a combination of 
direct building losses and business interruption losses. 
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The economic losses are broken into two categories: direct building losses and business interruption 
losses. The direct building losses are the estimated costs to repair or replace the damage caused to the 
building and its contents. The business interruption losses are the losses associated with inability to 
operate a business because of the damage sustained during the flood. Business interruption losses also 
include the temporary living expenses for those people displaced from their homes because of the 
flood. The total building-related losses for the County were $1.63 million, all of which were direct 
building losses. Residential occupancies made up 74.16% of the total loss. 

Additionally, the model estimates that a total of 278 tons of debris will be generated. Of the total 
amount, Finishes comprises 42% of the total and Structure comprises 27% of the total. If the debris 
tonnage is converted into an estimated number of truckloads, it will require 11 truckloads (25 
tons/truck) to remove the debris generated by the flood. 

Figure 6-30 shows the Hazus generated flood depths for a 1% annual chance (100-year) flood event for 
the County. The majority of the 100-year floodplain is located in unincorporated Baca County. The only 
jurisdiction potentially impacted by this floodplain is the Town of Springfield, shown in Figure 6-31.  
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Figure 6-30 Baca County Hazus Estimated 100-year Flood Depth 
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Figure 6-31 Springfield Hazus Estimated 100-year Flood Depth 
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Figure 6-32 shows total losses from this event for the County ($1.63 million). The highest flood losses 
are projected to occur in unincorporated Baca County, generally on the eastern side of the County. 

GIS was used to estimate losses by jurisdiction, shown in the table below. It should be noted this is an 
approximate analysis since Census Blocks do not line up exactly with jurisdictional boundaries. However, 
this analysis can help differentiate the overall magnitude of flood losses in and surrounding each 
jurisdiction. The highest amount of losses are projected for unincorporated County. 

Table 6-24 Baca County Hazus Estimated Flood Losses by Jurisdiction 

Jurisdiction Estimated 100-year Flood Losses 
Campo $0 

Pritchett $0 
Springfield $249,000 

Vilas $43,000 
Walsh $0 

Two Buttes $0 
Unincorporated County $1,337,000 

Total $1,629,000 
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Figure 6-32 Baca County Hazus Estimated 100-year Flood Losses 
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Figure 6-33 Springfield Hazus Estimated 100-year Flood Losses 
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In addition to the potential losses estimated by Hazus, there have been $30,456,708 in recorded losses 
in Baca County from 1960-2017 (2017 dollars), according to SHELDUS. This equates to $534,328 in 
annual losses. This is the highest amount of losses from any SHELDUS-reported hazard in the County. 

Land Use and Development  

Regulating new development can help reduce the risk of new structures from flooding. Currently, only 
Walsh participates in the NFIP. In addition to land-use planning, zoning, and codes applicable to new 
development, flood mitigation measures can include structural and non-structural measures to address 
susceptibility of existing structures. Flood mitigation measures such as acquisition, relocation, elevation-
in-place, wet/dry flood proofing, and enhanced storm drainage systems all have the potential to 
effectively reduce the impact of flood in the County.  

6.6.8. Severe Weather: Thunderstorms/Lightning/Hail 

Previous Occurrences 

Thunderstorm 

Previous occurrences of thunderstorms are tracked as thunderstorm wind events. According to the NCEI 
Storm Events Database, a total of 62 thunderstorm wind events have occurred in Baca County from 
1960 to May 2019, with 48 separate days with an event. Two of these events occurred near Pritchett, 4 
near Campo, 18 near Springfield, 5 near Two Buttes, 3 near Vilas, 12 near Walsh, and 18 in 
unincorporated County. The highest recorded wind gust was 100 mph, which occurred on several 
occasions; July 2, 1991 in unincorporated County and June 25, 2017 near Walsh. The event in Walsh 
damaged power poles and irrigation equipment, as well as partially ripped a roof off a barn. These 
storms caused one death, two injuries, and $2,218,000 in property damages. The highest amount of 
damages occurred during the June 25, 2017 thunderstorm near Walsh, causing approximately $2 million 
in damages. Table 6-25 summarizes this information by jurisdiction, and Table 6-26 describes 
thunderstorm wind events that have occurred since the 2014 Southeast Region Hazard Mitigation Plan.  

Table 6-25 Baca County Thunderstorm Wind Events Summary Table 

Jurisdiction # Events # Deaths # Injuries Damages 
Campo 4 0 0 $0 

Pritchett 2 0 0 $0 
Springfield 18 0 0 $121,000 
Two Buttes 5 0 0 $5,000 

Vilas 3 1 0 $30,000 
Walsh 12 0 2 $2,055,000 

Unincorporated County 18 0 0 $7,000 
Totals 62 1 2 $2,218,000 

 

Table 6-26 Recent Thunderstorm Wind Events in Baca County 

Date Location Deaths Injuries Damages Description 

6/22/2014 Springfield 0 0 $0 

Several severe storms caused hail up 
to the size of half dollars and wind 
gust from 60 to 70 mph across the I-
25 corridor and southeast plains. 
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Date Location Deaths Injuries Damages Description 

6/22/2014 Springfield 0 0 $0 

Several severe storms caused hail up 
to the size of half dollars and wind 
gust from 60 to 70 mph across the I-
25 corridor and southeast plains. 

6/22/2014 Campo 0 0 $0 

Several severe storms caused hail up 
to the size of half dollars and wind 
gust from 60 to 70 mph across the I-
25 corridor and southeast plains. 

7/30/2014 Vilas 1 0 $30,000 

High end EF1 damage occurred with 
a very compact microburst.  A 
manufactured home was completely 
destroyed, along with three power 
poles. An 84-year old man died. 

6/11/2015 Springfield 0 0 $15,000 Damaging winds knocked down 10 
power poles along Highway 160. 

6/11/2015 Springfield 0 0 $20,000 
Damaging winds occurred in 
Springfield, of note, at the 
Fairgrounds and High School. 

7/4/2015 Stonington 0 0 $2,000 A pole barn was damaged. 

7/4/2015 Stonington 0 0 $0 
Severe storms produced hail over 2 
inches in diameter and damaging 
winds. 

7/15/2015 Springfield 0 0 $1,000 

High winds downed many tree 
branches, some up to 6 inches in 
diameter, and caused minor damage 
to a house. 

7/15/2015 Two Buttes 0 0 $0 High winds brought down numerous 
large tree branches. 

8/17/2015 Springfield 0 0 $0 

Severe storms produced hail up to 
the size of tennis balls in and around 
Peyton, as well as wind gusts in 
excess of 60 mph. 

6/13/2016 Campo 0 0 $0 Trees were downed in Campo. 

7/1/2016 Walsh 0 0 $0 

Strong to severe storms produced 
hail up to half dollar size and flash 
flooding across the I-25 corridor and 
southeast plains. 

6/25/2017 Walsh 0 2 $2,000,000 

A few severe storms produced very 
large hail up to the size of baseballs 
and a tornado near Walsh.  Very 
large hail and severe winds in Walsh 
caused extensive damage to 
structures and vehicles.  Power was 
knocked out for several hours and 
numerous businesses were closed for 
several days for cleanup.  Severe 
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Date Location Deaths Injuries Damages Description 
microburst winds also occurred west 
of Walsh.  The tornado occurred just 
west of the microburst damage. 
Trees and tree limbs down, causing 
damage to power lines, structures 
and vehicles.  Two people sustained 
very minor injuries. 

6/25/2017 Walsh 0 0 $30,000 Three quarters of a mile of power 
poles were snapped off. 

6/25/2017 Walsh 0 0 $25,000 
One half mile of pivot irrigation was 
damaged and destroyed, and a roof 
was partially lifted off a barn. 

6/6/2018 Stonington 0 0 $0 

A severe thunderstorm generated 
wind gusts around 60 mph near 
Stonington in Baca county near 
Stonington. 

Totals Count=17 1 2 $2,123,000  
 

Lightning 

Tracking lightning events is not simple.  The NCEI database reports only 641 events for the entire State 
since 1996, indicating that these events are vastly underreported.  The National Weather Service in 
Pueblo reports the average number of cloud-to-ground lightning strikes per county per year in 
Colorado.39 Baca County averages 8,500 cloud-to-ground lightning strikes per year. Colorado is ranked 
19th in the nation with respect to the number of Cloud-to-Ground (CG) lightning flashes (2009-2018) and 
fourth in the nation for number of lightning fatalities (years 1959-2017).40  

The NCEI Storm Events Database reports on the number of damaging or significant lighting events. In 
Baca County there has been one recorded damaging lightning event, on May 7, 2015 in Stonington 
(unincorporated County). This event caused $1,500 in property damages from three horses killed by 
lightning. 

Hail 

According to the NCEI Storm Events Database, there have been 354 recorded hail events in Baca County 
from 1955 through 2017. These events are summarized in Table 6-27. It should be noted that the 
locations are approximate, and some events may report the closest jurisdiction rather than the exact 
location. Examples of damages reported from these events are: broken windows, roofs partially ripped 
off modular homes, and outbuildings and vehicles damaged or destroyed. Figure 6-34 shows this 
information on a map. It is evident the entire County is vulnerable to hail events.41 

 
39 https://www.weather.gov/pub/lightningCgCountyColorado 
40 https://www.weather.gov/pub/Colorado_ltg_ranking 
41 NOAA Storm Prediction Center, SVRGIS; https://www.spc.noaa.gov/gis/svrgis/ 

https://www.weather.gov/pub/lightningCgCountyColorado
https://www.weather.gov/pub/Colorado_ltg_ranking
https://www.spc.noaa.gov/gis/svrgis/
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Table 6-27 Baca County Previous Hail Events, 1955-2017 

Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

Campo 67 4.5 in 0 0 $50,000 
Pritchett 51 2.75 in 0 0 $0 

Springfield 97 3 in 0 0 $350,000 
Two Buttes 35 2.75 in 0 0 $0 

Vilas 6 2 in 0 0 $0 
Walsh 42 4.25 in 0 0 $0 

Unincorporated County 56 3 in 0 0 $0 
Totals 354 4.5 in 0 0 $400,000 
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Figure 6-34 Baca County Previous Hail Events, 1955-2017 

 

Probability 

The probability of annual occurrence for all severe weather events (thunderstorm, lightning, and hail) is 
100%, or a highly likely probability. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Thunderstorms producing winds, hail, and lightning are a common occurrence in the County between 
early spring and late fall. Reported damages from previous occurrences of thunderstorm events include 
infrastructure damage and building damage such as torn off roofs. Previous occurrences show the most 
amount of damages in Walsh, however, the entire County is vulnerable to damaging events. 
Jurisdictions are most vulnerable to property damage as well as injuries and fatalities from 
thunderstorm events. Unincorporated County areas have similar vulnerabilities, as well as increased risk 
to crop losses from thunderstorms. 

Given the lightning statistics for Colorado and the region, the entire County is at risk and is vulnerable to 
the effects of lightning. Persons recreating or working outdoors during the months of April through 
September will be most at risk to lightning strikes. Fortunately, there have been no incidents of death of 
injury associated with lightning in the County.   

Based on previous occurrences and frequency of hail events, the entire County is also at risk to hail 
events. Springfield has experienced the most in damages from previous hail events, but as described in 
the Previous Occurrences section, the entire County has experienced significant magnitude hail events. 
Similar to thunderstorm damages, the jurisdictions are most susceptible to property damages, such as 
broken windows, roofs damages, and outbuildings and vehicles damaged or destroyed; as well as 
injuries and fatalities. Hail can also cause significant crop damage in unincorporated County. 

Additionally, thunderstorms can produce locally heavy rain and high winds, which may result in crop 
damage and localized flooding. Lightning can also cause wildfires, which could lead to significant losses. 

Potential Losses   

Recorded damages from thunderstorm events equate to $2,218,000 from 1960 to 2019. This equates to 
$37,593 in annual losses. The majority of these damages occurred in Walsh, however, each jurisdiction 
is equally at risk to losses from thunderstorms. The most damages would likely take place in more 
populated areas, such as the jurisdictions, although high wind from thunderstorms can also damage 
crops. 

The only recorded damages from lightning in the County equate to $1,500 since 1996, occurring in 
unincorporated County. However, lightning occurs frequently every spring through fall in the County, so 
each jurisdiction is equally at risk to losses from this hazard in the future. Additionally, lightning is a 
leading cause of wildfire, which could cause significant losses in the County. 

Hail has caused $400,000 in damages from 1955 through 2017 in Baca County. This equates to $6,451 in 
annual damages. The majority of these damages were reported in Springfield, but similar to other 
thunderstorm hazards, the entire County is vulnerable to losses from hail. Hail occurring in more 
populated areas, such as the jurisdictions, would likely cause the most damages. However, crops could 
also suffer significantly from hail damage. 

Land Use and Development 

Due to the frequency of severe weather in the County, all new development and populations may be 
impacted by severe weather. Building codes can help reduce the risk to structures from severe weather 
impacts. 
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6.6.9. Tornadoes 

Previous Occurrences 

According to the NCEI, from 1950 through 2019, there have been 78 recorded tornadoes in Baca County. 
These tornadoes resulted in four injuries and $3,047,500 in recorded property damages. The strongest 
magnitude event was an F4 tornado that stayed on the ground for 9.3 miles on May 18, 1977.  The 
tornado was 440 yards wide, and caused 2.5 million dollars in damage.  No deaths or injuries were 
attributed to this tornado. This was also the most damaging tornado event in the County. Table 6-28 
summarizes the recorded tornado events in Baca County. It should be noted that the locations are 
approximate, and some events may report the closest jurisdiction rather than the exact location. It is 
evident all jurisdictions are at risk to a tornado event. Examples of damages recorded during these 
events include, damaged roofs and buildings, downed power poles, equipment/machinery damage, 
livestock damage, and windmill damage. 

Table 6-28 Summary of Tornadoes in Baca County, 1955-2017 

Jurisdiction # Events # Deaths # Injuries Damages 
Campo 7 0 0 $35,000 

Pritchett 8 0 0 $20,000 
Springfield 12 0 0 $134,000 
Two Buttes 2 0 0 $5,000 

Vilas 2 0 0 $0 
Walsh 8 0 0 $42,000 

Unincorporated County 39 0 4 $2,811,500 
Totals 78 0 4 $3,047,500 

 

Tornadoes that have occurred since the 2014 Southeast Region Hazard Mitigation Plan are described in 
Table 6-29 below. 

Table 6-29 Recent Tornadoes in Baca County 

Date Location Mag  Injuries Damages Description 

6/30/2014 Springfield EF0 0 0 

A cluster of strong to severe storms 
produced hail up to golf ball size and a 
brief tornado west-southwest of 
Springfield. 

5/7/2015 
Stonington 

(unincorporated 
County) 

EF1 0 $3,000 

Severe storms produced large hail across 
parts of southeast Colorado.  Slow 
moving storms produced a large amount 
of hail, which caused flooding and 
accidents on Colorado Springs area 
roadways, and flooding also occurred 
due to clogging of drains. A severe storm 
produced a short-lived tornado and 
killed three horses and struck a windmill 
in southeast Baca County. 

5/28/2015 Vilas EF0 0 0 Severe storms produced quarter size hail 
and two tornadoes in Las Animas and 
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Date Location Mag  Injuries Damages Description 
Baca Counties. A landspout moved 
across open country, narrowly missing a 
ranch, and caused no damage. 

6/25/2017 Walsh EF0 0 $2,000 

A few severe storms produced very large 
hail up to the size of baseballs and a 
tornado near Walsh.  Very large hail and 
severe winds in Walsh caused extensive 
damage to structures and vehicles.  
Power was knocked out for several hours 
and numerous businesses were closed 
for several days for clean up.  Severe 
microburst winds also occurred west of 
Walsh.  The tornado occurred just west 
of the microburst damage. A tornado, at 
one time multiple-vortex, did some 
damage to fencing as it moved mainly 
across open fields around 3 miles west of 
Walsh and crossed US Highway 160. 

Totals Count = 4  0 $5,000  
 

Additionally, Figure 6-35 shows tornadoes and tornado paths in Baca County as documented by the 
NOAA Storm Prediction Center.42 

 
42 https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Figure 6-35 Baca County Previous Tornadoes 

 

Probability 

Based on previous occurrences in Baca County, there is a 100% chance that a tornado will happen every 
year, equating to a highly likely probability. 
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Vulnerability Assessment  

Inventory Exposed/Impacts 

Historical evidence shows that Baca County is vulnerable to tornado activity. This hazard can result from 
severe thunderstorm activity or may occur separately due to changing weather conditions. Previous 
occurrences show tornadoes in each jurisdiction. However, it cannot be predicted where a tornado may 
touch down, so all existing and future buildings, facilities, and populations are considered to be exposed 
to this hazard and could potentially be impacted. Potential tornado impacts are presented by tornado 
severity in Table 6-11 (Extent subsection) and summarized below: 

• Human death or injury 
• Livestock death or injury 
• Crop and farm damage 
• Property damage (torn off roofs, blown out windows) 
• Blown mobile homes and unanchored structures (sheds, campers, etc.) 
• Vegetative debris (downed trees and limbs) 
• Power outage  
• Driving hazard (overturned tractor trailers and flying debris) 
• Vehicular damage 
• Water contamination 
• Fire following gas leaks 
• Critical facility damage 
• Associated hail, lightning, strong winds 

Mobile homes are particularly vulnerable to this hazard. In Baca County, 12.1% of the housing units are 
mobile homes. 

Potential Losses 

Future property and crop losses can be expected, and a single event is capable of causing substantial 
damage. Additionally, deaths and injuries will continue to be a potential impact from tornadoes. The 
availability of sheltered locations such as basements, buildings constructed using tornado-resistant 
materials and methods, and public storm shelters all help minimize tornado impacts. The population 
needs to be aware of how to seek shelter during a tornado and avoid behaviors or decisions that place 
them in greater danger. Additionally, the National Weather Service issues tornado watches (conditions 
are favorable for a tornado) and warnings (a tornado has been sighted or indicated by weather radar 
nearby) to reduce risk of tornado impacts on the public.  

Historical loss information shows the most losses in unincorporated County ($2,811,500). The majority 
of these losses is from a single event, which indicates how one event can be highly destructive, 
independent of location. The most vulnerable areas in the County to high losses are incorporated 
jurisdictions that have more buildings and people, as well as agricultural land in unincorporated parts of 
the County. 

SHELDUS reports $4,875,215 in damages from tornadoes in Baca County from 1960 to 2017. This 
equates to $85,530 in annual damages. Of these damages, $2,058,946 are crop damages and $2,816,269 
are property damages, indicating both agricultural areas and structures are vulnerable to this hazard. 
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Land Use and Development 

Tornadoes can impact any location in the County; therefore, all new development and populations may 
be impacted by a tornado. Building codes can help reduce the risk to structures and people from 
tornado impacts. 

6.6.10. Wildfire 

Location 

For the purposes of this Plan, the location of the wildfire hazard is analyzed in three ways based on the 
2017 Colorado Wildfire Risk Assessment (CO-WRA), including 

1. Wildfire burn probability, defined as the probability of a wildfire burning a specified point or 
area. Burn probability is the combination of numerous individual fire growth potential 
simulations to create an overall fire growth potential map. 

2. Wildfire intensity, defined as a quantitative measure of the potential level of intensity of a 
wildfire. Conventional fire behavior analysis outputs include two measures of fire intensity; 
flame length and fireline intensity. Both are used in the CO-WRA. 

3. Location of the WUI.43  

Burn probability for the County is mapped in the figures below. It is evident that the majority of the 
County has a low to moderate burn probability. Areas of moderate probability are primarily in the 
southern and western portions of the County. There are pockets of moderate-high probabilities 
southwest of Vilas and in the southeastern corner of the County. In general, the jurisdictions have low 
burn probabilities, but can increase quickly outside of the municipal boundaries. 

 
43 CSFS, 2017 CO-WRA Final Report 
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Figure 6-36 Baca County Burn Probability 

 

The figure below shows the wildfire intensity for Baca County. Much of the County has moderate to 
moderate-high wildfire intensity, highlighting the potential for high-intensity fires. The southern portion 
of the County contains the most area with the potential for moderate-high intensity fires, with some 
areas having the potential for the highest intensity fires. All of the jurisdictions are surrounded by areas 
with the potential for at least moderate-high intensity fires.   
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Figure 6-37 Baca County Fire Intensity 

 

There are low density WUI locations throughout the entire County. Higher density WUI locations are 
located exclusively surrounding municipal boundaries. All jurisdictions have areas in the WUI or WUI 
areas just outside the municipal boundaries. The following figures show WUI locations throughout the 
County. 
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Figure 6-38 Baca County Wildland-Urban Interface 

 

Previous Occurrences 

According to the CO-WRA data, there have been 317 wildfires on federal lands from 1992 to 2015. Of 
these fires, 99 have been Class A (one-fourth acre or less), 91 Class B (1/4 to 10 acres), 80 Class C (10 to 
100 acres), 22 Class D (100 to 300 acres), 21 Class E (300 to 1,000 acres), and 4 Class F (1,000 to 5,000 
acres). Additionally, of these wildfires, 94 have been lightning-caused, 92 human-caused (including 
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arson, campfire, debris burning, equipment use, fireworks, and smoking), 1 from the railroad, 32 
miscellaneous, and 98 missing or unidentified.  

Additionally, there have been 82 non-federal wildfires from 2009 to 2017. Of these fires, 40 have been 
Class A, 13 Class B, 19 Class C, 4 Class D, 4 Class E, 1 Class F, and 1 Class G. Information regarding the 
cause of the wildfire is not available for non-federal fires. 

Of these reported fires, the largest occurred on April 9, 2011 when a rollover car crash on Baca County 
Road M about 7 miles east of U.S. 287 sparked a wildfire that burned 12,000 acres. 

Figure 6-39 shows these previous wildfires within Baca County on a map. The previous fire events are 
overlayed on a fire occurrence layer that demonstrates fire ignition density derived from previous 
occurrences to easily visualize where the most fires have occurred in the County. It is evident the 
southern and central portions of the County have experienced the most wildfires, although they are 
prevalent all throughout the County. This data, overlayed with the fire occurrence layer, shows that 
areas around Springfield, Campo, Vilas, and Walsh are at a higher risk of wildfire occurrence than other 
parts of the County. 
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Figure 6-39 Baca County Previous Wildfires 

 

Notable wildfires since the 2014 Southeast Region Hazard Mitigation Plan are described below. 

February 13, 2019 - Officials believe a driver tossed the smoldering cigarette while driving past the state 
line sign on Highway 287 or while stopping there, causing a large wildfire about eight miles south of 
Campo. Heavy wind gusts and ample dry fuel helped push the fire north of the Colorado/Oklahoma state 
line towards the town of Walsh. The blaze was reported around 2 p.m. and was contained more than six 
hours later. It burned 3,800 acres before crews were able to contain the blaze. More than half a dozen 
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structures were threatened at one point, but as of the last update, there are no reports of damage. The 
fire did prompt evacuations.44 

April 17, 2018 - The Badger Hole Wildfire ignited on April 17th near Walsh and spread quickly across Baca 
County and western Kansas fueled by strong winds, low relative humidity, and dry fuels. The fire burned 
50,858 acres total, including 33,609 acres in Colorado and 17,249 acres in Kansas. This makes it the 10th 
largest wildfire in Colorado recorded history. The fire was contained on April 19th. Multiple homes, 
outbuildings, livestock, and infrastructure were destroyed. The cause is unknown.45 

Probability  

Based on all of the available previous occurrence data, there have been 401 wildfires in the County from 
1992 through 2019. This equates to a 100% chance of a wildfire every year, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Wildfires in the County have the potential to be both a public safety issue and contribute to property 
losses.  According to the LPC, the areas that are most vulnerable to wildfire are agricultural areas where 
Conservation Reserve Program (CRP) or grassland is burned, rural areas where trash and debris are 
burned, and the WUI areas.  Homes built in rural areas are more vulnerable since they are in closer 
proximity to CRP land that is burned, and homeowners are more likely to burn trash and debris in rural 
locations.  The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in 
these areas for firefighting and the distance required for firefighting vehicles and personnel to travel to 
respond.  In addition, structures along the WUI where wild fuel loads are in close proximity to structures 
are at increased risk. 

According to the Baca County CWPP, the following are areas of highest wildfire concern for the County: 
the communities and all development near the communities; the recreational areas; the railroad/high-
use travel corridors in the County; and the USFS Comanche Grassland sites. 

Wildland/grassland fires seem to increase with drought and with the increase of no-till farming due to 
less moisture available in the air, in the ground, and in the plants.  This can be attributed to both 
drought and the absence of irrigation.  There also is an apparent increase in fires in areas where the CRP 
has prohibited grazing on lands enrolled in the program.  In this instance, there is little else to stunt the 
growth of weeds, which in turn, provide fuel for fires. 

Potential impacts are further assessed by utilizing the CO-WRA data to visualize WUI risk throughout the 
County. The following figures show the WUI risk in the County. The WUI risk indicates a rating of the 
potential impact of a wildfire on people and their homes in the WUI.46 Every jurisdiction contains 
moderate to high WUI risk areas, particularly along the outskirts of the municipal boundary. These areas 
are more exposed to WUI fires than unincorporated parts of the County. However, there are small areas 
of low to moderate WUI risk throughout the entire County. 

 
44 KKTV 11 News, https://www.kktv.com/content/news/Crews-tackle-wildfire-started-by-a-person-in-Baca-County-
that-prompted-evacuations-505810951.html; KRDO,  https://www.krdo.com/news/wildfire-in-baca-county-100-
contained-according-to-officials/1017457825 
45 NCEI Storm Events Database 
46 2017 CO-WRA 

https://www.kktv.com/content/news/Crews-tackle-wildfire-started-by-a-person-in-Baca-County-that-prompted-evacuations-505810951.html
https://www.kktv.com/content/news/Crews-tackle-wildfire-started-by-a-person-in-Baca-County-that-prompted-evacuations-505810951.html
https://www.krdo.com/news/wildfire-in-baca-county-100-contained-according-to-officials/1017457825
https://www.krdo.com/news/wildfire-in-baca-county-100-contained-according-to-officials/1017457825
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Figure 6-40 Baca County WUI Risk 

 

In addition to people and structures in the WUI, other assets at risk to wildfire in the County include 
drinking water, forest assets, and riparian assets. Based on the 2017 CO-WRA data, drinking water assets 
are measured by quality and quantity of public surface drinking water categorized by watershed. Forest 
assets are described as forested lands characterized by height, cover, and susceptibility/response to fire. 
Riparian assets are described as forested riparian areas characterized by functions of water quantity, 
quality, and ecology. Risk of each of these assets to wildfire was calculated during the CO-WRA. Overall, 
the risk to drinking water is negligible throughout the County. The risk to forest assets is mostly 
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negligible throughout the County. However, there are areas of low-moderate risk along the southwest 
and northwest edges of the County.  Additionally, small areas of high risk are located along the 
southeastern border of the County. Higher riparian asset risks are also mostly negligible in the County, 
with pockets of moderate to high risk along streams in the southwestern and northwestern edges of the 
County. 

Potential Losses 

Although there are no recorded losses available for the County, losses from wildfires can be substantial. 
Wildfires can impact structures, infrastructure, crops, and livestock as well as cause injuries and 
fatalities. Additionally, as with other parts of the western United States, the number of wildfires and 
acres burned in the Great Plains has increased and is projected to continue to increase. From 1985 to 
1994, there were an average of 33 fires per year on the plains. From 2005 to 2014, that average soared 
to 117 per year, an increase of almost 350%.47 Causes of this increase are cited as previous fire 
suppression, more people living in the WUI, need for more education for property owners, and climate 
change. For example, many residents have created windbreaks by planting fast growing trees like red 
cedar and ash juniper close to their houses, inadvertently creating a source of fuel that is particularly 
volatile during prolonged periods of little to no rain. With this trend, wildfire losses will likely continue to 
grow in the County. However, mitigation practices such as prescribed burns do take place in the County, 
helping to lower the potential risk. On March 7, 2019, the U.S. Forest Service announced it would be 
conducting seven prescribed burns in the County when weather and fuel conditions are appropriate.48 

Land Use and Development 

Limited development trends in the County should not greatly increase exposure or vulnerability to 
wildfires.  However, increased development in the WUI areas may create a greater risk to wildfire.  
Adherence to sound construction standards and defensible space practices would limit vulnerability of 
new development to wildfire.  If chosen as a mitigation measure, the planting of “living” wind breaks 
around existing or new homes and buildings should be set back far enough to limit wildfire vulnerability. 

6.6.11. Windstorms 

Previous Occurrences 

According to the NCEI database, there have been 39 recorded high wind events, which also includes one 
dust devil event, in Baca County from 2003 to February 2019. Within this database, wind events are 
reported at an NWS Zone level (Baca County is one zone), so it is not possible to derive jurisdictional 
data. However, strong winds have been commonly recorded in Campo, Springfield, and Two Buttes. The 
dust devil event took place just north of Pritchett on May 22, 2012. The dust devil destroyed a 14x60 
foot mobile home, resulting in $10,000 in damages. These are the only damages recorded by wind 
events in the County. Notable events since the 2014 Southeast Region Hazard Mitigation Plan are 
described below. 

December 12, 2018 - A storm system produced winds, gusting to around 65 mph at times over sections 
of southeastern Colorado. A wind gust of 64 mph was measured 4 miles to the southwest of Campo. 

November 24, 2018 - A storm system produced winds, gusting to 80 mph at times over portions of 
southern Colorado.  Wind gusts between 58 mph and 65 mph were recorded near Springfield. 

 
47 Kiowa County Independent, http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier 
48 U.S. Forest Service, https://www.fs.usda.gov/detail/psicc/news-events/?cid=FSEPRD611956 

http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
https://www.fs.usda.gov/detail/psicc/news-events/?cid=FSEPRD611956
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April 17, 2018 - An intense storm system produced strong winds in excess of 80 mph at times over large 
sections of southern Colorado.  Some of the highest reported wind gusts with this event included wind 
gusts between 58 mph and 64 mph near Springfield. Wind gusts between 65 and 69 mph were observed 
near Two Buttes. 

April 13, 2018 - A passing storm system produced winds, gusting to around 80 mph at times over 
sections of southern Colorado.  Wind gusts between 58 mph and 65 mph were realized near Two Buttes. 
Wind gusts of 76 mph were measured near Springfield.  Finally, a wind gust that clocked 79 mph 
occurred near Campo. 

March 24, 2017 - A potent winter storm produced snow and high winds across in I-25 corridor and 
plains. Some of the higher reported wind gusts included: 60 to 70 mph near Springfield Baca County and 
gusts of around 75 mph were observed near Campo. 

March 6, 2017 - A vigorous weather system generated high winds across many portions of southern 
Colorado.  Some of the higher reported wind gusts included 60 to 70 mph near Two Buttes. 

November 16, 2015 - A vigorous storm system produced wind gusts near 80 mph across sections of 
southern Colorado.  Some of the higher reported wind gusts included 70 to 78 mph in Campo and west 
of Two Buttes. 

December 23, 2014 - A storm system generated high winds across the I-25 corridor and southeast plains 
of Colorado.  The highest reported wind gusts include 61 mph near Springfield and 71 mph near Campo. 

March 18, 2014 - Winds gusting in excess of 70 mph were measured over portions of southern Colorado.  
Wind gusts reaching 60 to 64 mph were recorded near Springfield. Sixty-five to 70 mph wind gusts 
impacted locations near Campo and Two Buttes (Baca County). 

Probability  

Based on 39 recorded high wind events from 2003 to 2019, there is a 100% chance of an event occurring 
annually, equating to a highly likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

High winds are primarily a public safety and economic concern.  Windstorms can cause damage to 
structures and power lines which in turn can create hazardous conditions for people.  Debris flying from 
high wind events can shatter windows in structures and vehicles and can harm people that are not 
adequately sheltered. 

Impacts from high winds include: 

• Erosion (soil loss) 
• Dry land farming seed loss,  
• Windblown weeds, such as tumbleweed 
• Power line impacts and economic losses from power outages 
• Occasional building damage, primarily to roofs 

While there has been some scattered record keeping describing the impacts of dust storms, there is 
little information to indicate damages from wind events. Mitigation measures, such as “Living Snow 
Fences” (and traditional snow fences) have been established to protect roadways and/or farmsteads 
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from wind-blown snow.  Conversely, the frequent windmills that dot the landscape use the prevailing 
winds to capture the power of the wind to pump groundwater for livestock.  

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as windstorm 
events in the region can be sufficient in magnitude to overturn these lighter structures.  Livestock that 
may be contained in these structures may be injured or killed, causing economic harm to the rancher 
who owns both the structure and the livestock.  Overhead power lines are vulnerable and account for 
the majority of historical damages.  State highways can be vulnerable to high winds and dust storms, 
where high profile vehicles may be overturned by winds and lowered visibility can lead to multi-car 
accidents. Additionally, high winds on hot, dry days can lead to dangerous fire conditions, and high 
winds during a wildfire can increase the rate of spread and intensity of the fire. 

Potential Losses 

SHELDUS reports $5,748,887 (2017 dollars) in losses from wind events from 1960 through 2017. This 
equates to $100,857 in annual damages. It is difficult to determine details on losses since the data does 
not provide loss or damage information. However, it is evident from the SHELDUS data that losses can 
be expected in Baca County from wind events. All jurisdictions are vulnerable to losses from these 
events.  

Land Use and Development 

Future development projects should consider windstorm hazards at the planning, engineering and 
architectural design stage with the goal of reducing vulnerability.  Limited development trends in the 
County are not expected to increase vulnerability to the hazard. 

6.6.12. Winter Storms 

Location 

Baca County averages approximately 26 inches of snow per year. The amount of snowfall varies around 
the County. The annual average snowfall amounts from the Western Regional Climate Center for 
different parts of the County are listed below. 

• Utleyville (western county): 18.5 inches 
• Campo (southern county): 19.6 inches 
• Springfield (central county): 27 inches 
• Two Buttes (northern county): 19.7 inches 
• Walsh (eastern county): 22.8 inches 

Previous Occurrences 

According to the NCEI database, there have been 23 recorded blizzard, winter storm, winter weather, 
heavy snow, or ice storm events from 2002 to February 2019. No damages were reported with these 
events. However, SHELDUS reports $15,550,061 in damages from 27 events. No injuries or deaths have 
been reported. The NCEI events are reported by zone, so it is difficult to derive jurisdictional 
information. Events since the 2014 Southeast Region Hazard Mitigation Plan are described below. 
Notable winter storm events that impacted Baca County prior to the 2014 Southeast Region Hazard 
Mitigation Plan are described in Appendix C. 
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Table 6-30 Winter Storm Events in Baca County, 2014-2019 

Date Event 
Type Description 

11/17/2015 Winter 
Storm 

A vigorous storm system produced heavy snow in combination with strong 
winds and deep snow drifts to many sections of southern Colorado.  Some of 
the higher reported snow amounts and snow drifts from this event are as 
follows: 18 inches near Springfield with 4-foot drifts. I-25 was closed for a 
time south of Walsenburg, as well as US Highway 160 in Baca and Las 
Animas Counties, and US Highway 287 in Prowers and Baca Counties.  
People were stranded on US Highway 287 south of Lamar and had to be 
rescued. 

12/13/2015 Winter 
Storm 

A storm system generated snow, heavy at times, across portions of southern 
Colorado.  Wind whipped snow occurred across the far eastern plains in 
portions of Kiowa and Las Animas Counties, and all of Prowers and Baca 
Counties causing major impacts. 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado. 

4/29/2017 Winter 
Storm 

A vigorous late spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and 
localized snow drifts around 5 feet in combination with many downed tree 
limbs. Ten to fifteen inches of snow was noted near Springfield and Blende.  
Fifteen to 20 inches of snow graced the communities of Wetmore, Pritchett 
and Holly.  23 inches of snow was measured near Beulah.  An impressive 25 
to 30 inches of snow covered the communities of Rye, Colorado City and 
Two Buttes, while a whopping 39 inches of snow impacted San Isabel. 
 
According to the KKTV, zero visibility in Baca County trapped residents in 
their homes and caused snowplows to shut down. More than 50 power 
poles were blown over or broken and about 60 percent of Baca County 
residents were left without power during the storm. The town of Pritchett 
sheltered over 70 people in the two shelters that they have available due to 
poor visibility or vehicles stuck in drifts. Walsh and Springfield also opened 
shelters. Two Buttes sheltered 50 people at the old WPA-era Community 
Building who were stranded after a wedding reception. The Baca County 
Sheriff's Office received 50 calls of service involving stuck, abandoned and 
wrecked vehicles. There are reports of livestock being as far as 10 miles 
away from their original location. Cattle from Colorado were found as far 
away as three miles into Oklahoma. Eight producers reported more than 300 
cattle died. One producer reported losing 100 head. 

12/26/2018 Winter 
Storm 

A storm system produced snow, heavy at times in combination with strong 
winds across portions of the far southeastern Colorado.  Three inches of 
snow was recorded near the community of Two Buttes.  In addition to the 
snow, wind gusts between 58 and 63 mph were recorded near Lamar, 
Springfield, and Campo respectively. 

3/13/2019 Blizzard A blizzard termed a “bomb cyclone” impacted much of Colorado’s Front 
Range and Eastern Plains. To qualify as a "bomb cyclone," an area of low 
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Date Event 
Type Description 

pressure must drop at least 24 millibars in 24 hours or less. A Barometric 
pressure reading of 970.4 mb recorded in Lamar on March 13 is the lowest 
reading ever recorded in the State. The blizzard produced 80-90 mph winds, 
stranded people on impassable roadways, and caused power outages 
throughout the Region. 

Total 6  
 

Probability 

Utilizing the 23 reported NCEI events from 2002-2019, there is a 100% chance of a winter storm event 
occurring annually in Baca County, equating to a highly likely probability. Although they may not all be 
damaging events, winter weather occurs every year in the County. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

All jurisdictions in the County are vulnerable to winter storm impacts. The threat to public safety is 
typically the greatest concern when it comes to impacts of winter storms.  But these storms can also 
impact the local economy by disrupting transportation and commercial activities.  Winter storms are 
occasionally severe enough to overwhelm snow removal efforts, transportation, livestock management, 
and business and commercial activities.  The Region can experience high winds and drifting snow during 
winter storms that can occasionally isolate individuals and entire communities and lead to serious 
damage to livestock populations and crops.  Winter storms contribute directly to the extreme cold 
hazard profiled in Section 4.6.5.  

Travelers on highways in the County, particularly along remote stretches of road, can become stranded, 
requiring search and rescue assistance and shelter provisions. 

Previous occurrences yielded significant impacts from this hazard in the past.  Structural losses to 
buildings are possible and structural damage from winter storms in Colorado have resulted from severe 
snow loads on rooftops.  Older buildings are more at risk, as are buildings with large flat rooftops (often 
found in public buildings such as schools).  The County’s elderly population is a potentially vulnerable 
demographic during severe winter storms.  Smaller communities prevalent in the region may become 
isolated during winter storm events. Persons that choose to live in these areas are generally self-
sufficient, or should be, as government and emergency services may be limited during a severe winter 
storm. 

Another common impact of blizzards and severe winter storms on the County is power loss.  The weight 
of heavy continued snowfall and/or ice accumulating on power lines often brings them to the ground 
causing service disruptions for thousands of customers.  This can cause a loss of community water and 
sewer services, as well as the supply of gasoline, as these services almost always require electrical 
pumps.  In addition, prolonged power outages can mean loss of food to grocery stores, large facilities 
that provide feeding services (such as prisons, hospitals and nursing homes), and restaurants. 

Winter storms can be particularly hard on herds of cattle in the County.  Severe storms can strand herds 
in remote areas.  Lengthy blizzards or particularly deep snow can leave cattle without feed from 
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ranchers.  Snow cover removes grass and vegetation as a food source.  Large blizzards can cause large 
losses of cattle, leaving ranchers monetarily impacted. 

Potential Losses 

Based on SHELDUS data, from 1960 to 2017 there has been $15,550,061 (2017 dollars) in total losses 
from winter weather events. This is the second-highest losses from any SHELDUS-reported hazard in the 
County (behind flooding). This equates to $272,808 in annual losses. Losses can be expected in all 
jurisdictions. Municipalities will most likely experience losses in the form of structure/infrastructure 
damages, and rural parts of the County can experience significant crop and livestock losses as well as 
structure/infrastructure losses. Impact to travel can be significant across the County. Injuries and 
fatalities are possible throughout the County as well. 

Land Use and Development 

Future residential or commercial buildings built to code (for those areas with building codes) should be 
able to withstand snow loads from severe winter storms.  As development and populations increase, 
more people will be exposed to the winter storm hazard, therefore increasing pressure on local 
government snow removal and emergency services.  Areas without building codes should consider 
adopting and enforcing some type of building code. 

6.6.13. Civil Unrest 

Location 

Unlike other counties in the Southeast Region, Baca County does not have any major places that would 
facilitate civil unrest, such as a prison. Therefore, the most likely location for civil unrest in the County 
would be the populated jurisdictions. Additionally, any event or gathering that takes place in the County 
could be a location of civil unrest. 

Previous Occurrences 

There have not been any documented occurrences of civil unrest in Baca County. 

Probability 

Due to the lack of prominent locations for civil unrest to occur, as well as no recorded previous 
occurrences, the probability of civil unrest in Baca County is unlikely, or less than 1% annual probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Civil unrest could cause injuries or fatalities for those involved, bystanders, or first responders. 
Additionally, structures and infrastructure could be damaged through impacts such as fires and 
destruction of property by crowds or mobs. 

Potential Losses 

It is difficult to predict potential losses without any previous occurrence data. However, as mentioned 
above, losses could come in the form of injuries/fatalities, property damage, as well as any cleanup costs 
after the event. 
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Land Use and Development 

With lack of significant population growth in the County, land use and development are not projected to 
impact this hazard. 

6.6.14. Cyber Hazards 

Previous Occurrences 

Across the southeast region, there have been two reported events where counties paid ransomware. 

Probability 

Although there have been very few previous occurrences, ransomware attacks are becoming more 
common, particularly geared towards local governments. Therefore, the probability of occurrence is 
determined to be possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Cyber attacks can impact government operations, release sensitive information, and impact critical 
facilities. Society is dependent on technology for day to day operations, and a major attack could have 
significant and widespread impacts. Additionally, a cyber attack could interfere with emergency 
response activities in the event of a disaster. An attack may also reduce the public’s trust in the 
government. 

Potential Losses 

It is difficult to predict potential losses without much previous occurrence data. However, as mentioned 
above, losses could vary significantly based on the event. Losses could be occurred through paying an 
attacker. Additionally, a large-scale attack could cause economic losses if services are impacted through 
an attack. 

Land Use and Development 

As population increases in the County, more people are exposed to the impacts of a potential cyber-
hazard. However, with lack of significant population growth in the County, land use and development 
are not projected to impact this hazard. 

6.6.15. Hazardous Materials Release 

Location 

Locations of fixed facilities in Baca County were determined by utilizing the EPA Facility Registry Service 
(FRS) database. The FRS provides access to a single source of comprehensive information about facilities 
subject to environmental regulations or of environmental interest.49 Facilities that are regulated for 
hazardous materials, hazardous waste, toxic releases, etc. are listed under the FRS. According to this 
source, Baca County has eight fixed facilities that could result in a hazmat release, as shown in Figure 
6-41. 

 
49 https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/ 

https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/
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Figure 6-41 Baca County Fixed Facility Hazmat Sites 

 

For transportation related incidents, in Baca County Highway 287 is a designated Hazardous Materials 
Route by CDOT. Additionally, Highway 160 is a designated gasoline, diesel fuel, and liquified petroleum 
gas route. The AT & SF Railroad also runs through Baca County. These areas could be more likely sources 
of transportation related hazmat incidents. 
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Previous Occurrences 

The US Department of Transportation’s Pipeline and Hazardous Materials Safety Administration 
(PHMSA) tracks transportation related hazardous materials spills and occurrences. Incidents are 
described in Table 6-31 below. There has been a total of 12 incidents from 1974 to July 2019. Eleven of 
these incidents were on the highway and one via rail, totaling $305,651 in damages. All incidents 
occurred in/near Springfield, Campo, or Walsh. 

Table 6-31 Baca County Hazmat Events 

Date Route Location Injuries Damages Mode Failure Cause Description 
6/26/1974  Springfield 0 $0 Highway  

9/27/1977  Springfield 0 $0 Highway Vehicular Crash or Accident Damage 

2/11/1984  Campo 0 $0 Rail Derailment; Vehicular Crash or 
Accident Damage 

1/5/1988  Walsh 0 $0 Highway Vehicular Crash or Accident Damage 
7/24/1988  Campo 0 $0 Highway  

4/5/1998 Hwy 
287 Springfield 0 $12,750 Highway Rollover Accident; Vehicular Crash or 

Accident Damage 

2/27/2001 CO 287 
mp #17 Campo 0 $147,345 Highway Rollover Accident; Vehicular Crash or 

Accident Damage 

5/27/2001 Highwa
y 287 Springfield 0 $65 Highway Rollover Accident; Vehicular Crash or 

Accident Damage 

8/29/2006 

County 
road m  
16 mi. 

South & 

Walsh 0 $51,391 Highway Rollover Accident; Rollover Accident 

8/25/2011 

Highwa
y 287 

and 2nd 
Avenue 

Springfield 0 $5,000 Highway Loose Closure Component  or Device 

10/1/2011 Hwy 
278 Springfield 0 $7,500 Highway Deterioration or Aging 

2/8/2012 

Intersec
. Of 

illinois 
& pine s 

Walsh 1 $81,600 Highway Over-pressurized 

Total - 12   1 $305,651   
 

There have not been any significant fixed facilities hazmat incidents in Baca County. 

Probability  

Based on 12 previous occurrences from 1974 to 2019, there is a 27% chance of annual occurrence of a 
hazmat incident in Baca County, equating to a likely probability. It is most probable for a transportation 
related incident to occur over a fixed facility incident. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

People and the environment are at the highest risk to hazmat incidents in Baca County. As 
demonstrated by previous occurrences, drivers transporting hazardous materials are at a high risk to 
accidents that may lead to releases. Highways 287 and 160 facilitate hazardous materials transportation. 
Populations near these highways are at a higher risk to transportation related hazmat incidents. 
Highway 287 runs through Campo and Springfield, and Highway 160 runs through Pritchett, Springfield, 
Vilas, and Walsh. Fixed facility releases are less common in the County, however, there is still potential 
for a release. Fixed facilities are located in Springfield, Two Buttes, and Walsh, increasing the risk of a 
release in these communities. Additionally, a release can significantly impact natural resources such as 
surface water, groundwater, and soil. Remediation for environmental impacts can be a costly expense. 

Potential Losses 

Losses from a hazmat incident can come in the form of direct impacts and response as well as ongoing 
clean up after the incident. Additionally, a hazmat incident can cause injuries or death to nearby 
populations. Baca County has experienced $305,651 in damages from hazmat incidents from 1974 to 
July 2019, equating to $6,792 in annual losses. 

Land Use and Development 

Future development in the County will increase the number of people exposed to possible hazardous 
materials incidents.  Continued training for emergency response personnel, as well as the 
implementation of reverse 911 systems, can greatly reduce risks to people in spill zones.  Continued 
public education to the risks and amount of hazardous materials either fixed in or traveling through the 
County will also reduce risks to public safety. 

6.6.16. Pandemic and Zoonotic Diseases 

Previous Occurrences 

Pandemic Influenza 

There were four acknowledged pandemics in the twentieth century and one in the twenty-first century. 
It is likely these pandemics impacted Baca County. 

• 1918-19 Spanish flu (H1N1)—This flu is estimated to have sickened 20-40% of the world’s 
population. Over 20 million people lost their lives. Between September 1918 and April 1919, 
500,000 Americans died. The flu spread rapidly; many died within a few days of infection, others 
from secondary complications. The attack rate and mortality were highest among adults 20-50 
years old; the reasons for this are uncertain.  

• 1957-58 Asian flu (H2N2)—This virus was quickly identified due to advances in technology, and 
a vaccine was produced. Infection rates were highest among school children, young adults, and 
pregnant women. The elderly had the highest rates of death. A second wave developed in 1958. 
In total, there were about 70,000 deaths in the United States. Worldwide deaths were 
estimated between 1 and 2 million. 

• 1968-69 Hong Kong flu (H3N2)—This strain caused approximately 34,000 deaths in the United 
States and more than 700,000 deaths worldwide. It was first detected in Hong Kong in early 
1968 and spread to the United States later that year. Those over age 65 were most likely to die. 
This virus returned in 1970 and 1972 and still circulates today. 
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• 2009-2010 Swine flu (H1N1)—This flu strain was first detected in the U.S. in California in April 
2009. It was identified as H1N1 but was not the exact strain that appeared in 1918. Worldwide 
health response quickly ramped up in April in preparation for a pandemic. All 50 U.S. states 
reported cases of 2009 H1N1 by June 19, 2009. This strain caused 14,286 deaths worldwide and 
2,117 laboratory-confirmed deaths in the U.S. according to the CDC. In Baca County, there was 
one confirmed death from the Swine Flu. 

Hantavirus 

From 1993 (when the disease was first reported by CDPHE) and December 2018, there has been one 
reported case of hantavirus in Baca County, occurring in 2018. Statewide during this timeframe, there 
has been 115 cases, with 41 of those ending in a fatality.50 

Plague 

The CDPHE reported that between 2005 and 2017, 20 cases of human plague have been documented in 
Colorado, none in Baca County. 

Rabies 

Rabies is tested in wild and domestic animals across the State, including bats, skunks, other wildlife, and 
domestic animals. The CDPHE reports on positive-tested animals since 2007. During this time, there 
have been three rabies-positive skunks reported in Baca County, one coyote (2017), one “other”, and 
one cat, for a total of six cases. No cases have been reported in humans. 

Tularemia 

According to the CDPHE, there were 88 cases of tularemia statewide from 2012-2017. None of these 
cases occurred in Baca County. 

West Nile Virus 

According to the CDPHE, in Baca County there has been 10 cases of West Nile virus from 2002-2018. 
Since 2002, Colorado has experienced 5,409 cases of West Nile virus, and has one of the highest incident 
rates of West Nile virus in the nation.51 

Probability 

Similar to infestations, the calculation for future occurrence of the diseases profiled here must first be 
considered in light of circumstances.  The diseases are naturally occurring in the populations of animals 
which always reside in the County.  In addition, this plan examines when these diseases manifest in 
severe injury or fatalities among humans.  Given these assumptions, the likelihood of future occurrence 
is likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Pandemic Influenza 

 
50 CDPHE; https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub 
51 https://www.cdc.gov/westnile/statsmaps/cumMapsData.html 

https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub
https://www.cdc.gov/westnile/statsmaps/cumMapsData.html
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The total County population of 3,539 could potentially be exposed to a pandemic flu outbreak. 
According to the Colorado Department of Public Health and Environment’s Internal Emergency 
Response Implementation Plan, susceptibility to the pandemic influenza virus strain will be universal, 
and the disease affect approximately 30% of the State’s overall population. 

Illness rates will be highest among school-age children (about 40%) and decline with age. Among 
working adults, an average of 20% will become ill during a community outbreak. In a severe pandemic, it 
is expected that absenteeism may reach 40% due to illness, the need to care for ill family members, and 
fear of infection.  

The number of hospitalizations and deaths will depend on the virulence of the virus. Risk groups cannot 
be predicted with certainty. During the annual influenza season, infants, the elderly, the chronically ill, 
and pregnant women are usually at higher risk. But, in contrast, in the 1918 pandemic, most deaths 
occurred among young, previously healthy adults. 

If a pandemic event affected 30% of the Baca County population, approximately 1,061 people in the 
County could become ill. Local medical staff and resources would be quickly overwhelmed. Public fear 
and anxiety could cause some panic behaviors. The more densely populated areas of the County as well 
as schools and hospitals would likely be more susceptible to the spread of the flu. It is difficult to 
quantify potential losses any further. 

Zoonotic Diseases 

The primary concern with zoonotic diseases is the impacts to human health. Zoonotic diseases can cause 
severe illness or death in populations. Additionally, zoonotic diseases can impact domestic livestock, 
which can negatively affect the agriculture economy of the County. Due to the rural nature of the 
County, the populations will continue to be exposed to animals that carry zoonotic diseases. 

People who work or recreate outside are at a higher risk to West Nile virus, although the whole 
population of the County is at risk. According to the CDPHE, people of any age can get West Nile virus. 
However, the elderly are at the greatest risk for severe disease. People with certain medical conditions 
such as cancer, diabetes, hypertension, kidney disease, and people who have received organ transplants 
are also at greater risk for serious illness. In Baca County, 25.2% of residents are 65 years or older. These 
age groups are more vulnerable to the severe impacts of West Nile virus. 

Potential Losses 

Losses associated with pandemic influenza and zoonotic diseases in this profile are primarily the impact 
to people, causing sickness and death. Additionally, pandemic flu can have a direct economic impact 
through costs such as response costs (hospitalizations, drug costs, etc.) and an indirect economic impact 
such as loss of productivity at work/school. Additionally, livestock infected with zoonotic diseases can 
cause economic losses to the agriculture industry. With a lack of recorded losses in the County, it is 
assumed all jurisdictions are at equal risk to losses. 

Land Use and Development 

Future development is not expected to significantly impact this hazard, though population growth in 
each county could increase exposure to West Nile Virus and pandemic flu, and increase the ability of 
each disease to be transmitted among the population of the County.  If the median age of County 
residents continues to increase, vulnerability to pandemic and zoonotic diseases may increase, due to 
the fact that these diseases are more deadly to senior citizens.  
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6.7. Bent County Risk Assessment 
6.7.1. Hazard Summary Risk Ranking 

Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in the following figures below. 

Table 6-32 Bent County Risk Ranking 

Bent County Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 3 2 7 H 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 3 2 8 H 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 2 3 2 7 H 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 2 2 5 M 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

6.7.2. Agricultural Infestation 

Previous Occurrences 

Due to the regional nature of this hazard, see Section 4.5.3. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Crops and rangeland in Bent County are the primary concern with an agricultural infestation. Agriculture 
is an important aspect of Bent County’s economy. According to the 2017 USDA Census of Agriculture, 
Bent County has 274 farms totaling 734,630 acres. The estimated market value of agricultural products 
sold is $60,817,000. An agricultural infestation could impact the livelihood of residents in the County. A 
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noxious weed infestation could also directly impact jurisdictions through time and resources spent on 
controlling the infestation.  

Potential Losses 

Losses from this hazard are primarily agricultural related. Without robust previous occurrence data, it is 
difficult to quantify potential losses. According to the USDA Risk Management Agency, Bent County has 
experienced $6,900 in crop indemnity payments due to insects from 1991 to 2018. This equates to $255 
in annual losses. Secondary losses include trickle-down impacts to local business from lack of revenue 
during economic hardships in the agricultural community. Losses specific to the jurisdiction would be 
related to the cost to control the infestation. 

Land Use and Development 

Any future agricultural endeavor in the County is vulnerable to the impacts of this hazard. Population 
change and related structural development will not impact this hazard. 

6.7.3. Dam and Levee Failure 

Location 

Dams 

According to the Colorado Division of Water Resources, Dam Safety, as of May 2019, there are 10 
jurisdictional dams in Bent County. A jurisdictional dam is a dam creating a reservoir with a capacity of 
more than 100 acre-feet, or creates a reservoir with a surface area in excess of 20 acres at the high-
water line, or exceeds 10 feet in height measured vertically from the elevation of the lowest point of the 
natural surface of the ground where that point occurs along the longitudinal centerline of the dam up to 
the crest of the emergency spillway of the dam.52 Two of these dams are low hazard, two high hazard 
(Adobe Creek and John Martin), two are considered No Public Hazard (NPH), and four are considered No 
Hazard (N. The two high hazard dams have an Emergency Action Plan (EAP) dated 5/4/2018 for Adobe 
Creek and 4/1/2017 for John Martin. These dams are listed in Table 6-33. 

Table 6-33 Jurisdictional Dams in Bent County 

Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Adobe Creek Adobe Creek Las Animas High Yes 5/4/2018 

Landsat #A-44a Purgatoire River Las Animas NPH Not 
Required  

Antelope #1 West Muddy 
Creek Lamar N Not 

Required  

Bent County Muddy Creek Lamar N Not 
Required  

Dingwall Ditch Reg. Arkansas River Lamar Low Not 
Required  

John Martin Arkansas River Caddoa High Yes 4/1/2017 

Muddy Creek Muddy Creek Lamar N Not 
Required  

 
52 https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5
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Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

State Stock #7 Maverick Creek Holly NPH Not 
Required  

Vance Rock Canyon Lamar N Not 
Required  

G.W. Verhoeff Arkansas River Lamar Low Not 
Required  

 

Additionally, there are seven non-jurisdictional dams in the County. A non-jurisdictional dam is a dam 
creating a reservoir with a capacity of 100 acre-feet or less and a surface area of 20 acres or less and 
with a height measured as defined in Rules 4.2.5.1 and 4.2.19 of 10 feet or less.53 These dams are listed 
along with the stream they are located on (if available) below. 

• Dawn (located on Adobe Creek) 
• Las Animas Fish Hat. 70b (located on Adobe Creek) 
• Las Animas Fish Hat. 70a (located on Adobe Creek) 
• W.C. Smith Farm Irrigation Pond 
• Schleining Farm Irrigation Pond 
• School House Dam 
• Tyrel Reed #1 Dam 

These dams are mapped in Figure 6-42 below. 

 
53 https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j 

https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
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Figure 6-42 Dams in Bent County 
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Lastly, there are 103 livestock water tank and erosion control dams in the County. These structures 
include all reservoirs built after April 17, 1941, on watercourses which the state engineer has 
determined to be "normally dry" and having a capacity of not more than ten acre-feet and a vertical 
height not exceeding fifteen feet from the bottom of the channel to the bottom of the spillway.54 

Levees 

There are two documented levee systems in Bent County, listed in Table 6-34 and mapped in Figure 6-43 
below.55 Both of these levees protect Las Animas. It should be noted smaller levees or embankments 
that do not provide 100-year flood protection would not be captured in this inventory.  

Table 6-34 Bent County Levees 

Levee 
Name 

Flooding 
Source Owner 

FEMA 
Levee 

Certified 

Date 
Built FIRM Panel(s) Level of 

Protection 
In USACE 

Database? 

Las 
Animas 
North 

Arkansas 
River 

Arkansas 
River 

Conservancy 
District 

Yes 1978 0802710004B 100 year Yes 

Las 
Animas 
South 

Arkansas 
River 

Arkansas 
River 

Conservancy 
District 

Yes 1978 0802710004B 
0802710005B 100 year Yes 

 

 
54 https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb 
55 National Levee Database 

https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb
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Figure 6-43 Bent County Levees 
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Previous Occurrences 

There are no reports of significant dam or levee failures in Bent County. However, there has been one 
incident in the County, reported by the National Performance of Dams Program (NPDP). The NPDP 
tracks dam incidents, described as events that affect the structural and functional integrity of dams, 
though not necessarily causing failure and not including ordinary maintenance and repair, vandalism, 
acts of war, recreational accidents, and sabotage. The event is described in Table 6-35 below. 

Table 6-35 Bent County Previous Dam Incidents 

Name Date of 
Incident 

Description of 
Incident 

Nearest 
Town County Class Waterway Failure? 

GW 
Verhodff 6/13/1995 Seepage: 

Piping Lamar Bent Low Arkansas No 

 

Probability 

Although there has not been any significant dam or levee failures in Bent County, with 17 dams in the 
County and levees protecting Las Animas, the risk of a failure remains. Based on this assessment, the 
probability is rated as possible, or between 1% and 10% annual probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Dam failures can result in downstream flooding. Water released by a failed dam generates tremendous 
energy and can cause a flood that is catastrophic to life and property. Three factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of downstream development and infrastructure; and the nature of the terrain between the 
dam and the downstream development. A dam failure event can dislodge trees and boulders, carrying 
them downstream into developed areas. Inundation areas for high hazard dams are available through 
Colorado Dam Safety. These areas are mapped in Appendix F (FOUO). Based on this data, the City of Las 
Animas is at an increased risk to a dam failure event. It should be noted that the Las Animas area is also 
at risk to dam failure events from dams originating outside of the County, including the Pueblo Dam in 
Pueblo County and the Horse Creek Dam in Otero County. 

A catastrophic dam failure could challenge local response capabilities and require evacuations to save 
lives. Impacts to life safety would depend on the warning time and the resources available to notify and 
evacuate the public and could include major loss of life and potentially catastrophic damage to roads, 
bridges, and homes. Associated water quality and health concerns could also be an issue. 

Additionally, Colorado Dam Safety has performed several analyses of dam failure risk throughout the 
State. First, the social vulnerability of populations in the event of a dam failure were analyzed for high 
and significant hazard dams across the State. Social vulnerability was measured based on factors such as 
age (under 5/over 65), race and ethnicity, percent living in group quarters, population, population 
density, income, English speaking ability, percent of population living in mobile homes, and more. The 
only dam included in this analysis in Bent County was Adobe Creek, which received a social vulnerability 
score of 10.8, which equates to a “high” social vulnerability. Colorado Dam Safety also analyzed 
population at risk to dam failure. In Bent County, 79 people were determined at risk.  
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Lastly, Colorado Dam Safety conducted a first of its kind analysis to determine risk from high hazard 
dams during a range of release scenarios. Recent flooding events in Colorado in 2013 and 2015, and 
nationwide in 2017, have highlighted cases where excessive reservoir inflows caused dam spillway flows 
at dams to exceed normal rates and/or required controlled releases of water to lower reservoir levels. In 
some of these cases hazardous conditions developed in the channels and floodplains downstream of the 
dams and emergency actions were required. Although all high hazard dams in Colorado have dam failure 
inundation maps to delineate flooding limits for dam failures, no mapping exists nor is it required to be 
developed for the range of releases that might be anticipated to occur during flooding events. The 
“Colorado High Hazard Dam Release – Downstream Floodplain Impacts Database and Ranking Tool” was 
created to begin to fill this gap. This database and ranking tool provides a screening level assessment of 
the potential for hazardous conditions downstream of high hazard dams throughout the state. It 
provides a ranking of high hazard dams where there is either a high, moderate or low likelihood of the 
existence of dangerous conditions created by dam and reservoir release operations simultaneously with 
naturally occurring flood conditions. Overall, 367 dams were analyzed, and in Bent County, Adobe Creek 
ranked 101st and John Martin was ranked 154th. This indicates a relative medium risk for both dams 
compared to other dams in the State for downstream floodplain impacts. 

Similar to dam failure, a levee failure can result in downstream flooding, impacting the population and 
structures intended to be protected by the levee. The populations and structures in the identified levee 
protected areas in and around Las Animas are at the highest risk to levee failure. According to the 
National Levee Database, the Las Animas North levee protects one structure; and the Las Animas South 
levee protects 1,347 structures and 4,443 people. This puts 1,348 structures and 4,443 people at risk in 
or near Las Animas.  

Potential Losses 

With little previous occurrences, annual losses are difficult to quantify. Overall, losses from a dam failure 
will vary based on the dam involved, warning time, and time of day, but the potential exists for property 
losses into the billions and multiple deaths and injuries. Las Animas and the surrounding area are at the 
highest risk to losses in the County from a dam failure event. 

Colorado law requires that high hazard dams have Emergency Action Plans (EAP), and that failure 
inundation maps be prepared as part of those plans.  The LPC did confirm the existence of an EAP for 
Adobe Creek and John Martin dams, which can help reduce losses in the event of a failure. 

In addition, the City of Las Animas is at the highest risk to levee failure in the County. According to the 
National Levees Database, the Las Animas North levee protects $340,000 in property value and the Las 
Animas South levee protects $487 million in property value. This puts $ 487,340,000 at risk near Las 
Animas. It should be noted these are worst case scenario losses, assuming the entire property would be 
lost in the event of a failure. 

Land Use and Development 

It is important that communities in the County keep the dam failure hazard in mind when permitting 
new development, particularly downstream of the high and significant hazard dams present in each 
county.  There are numerous low hazard dams in the County.  These could become significant or high 
hazard dams if development occurs below or downstream of them.  
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6.7.4. Drought 

Location 

All of Bent County is susceptible to drought. With the majority land area in the County used for 
agricultural purposes, the County has significant exposure to this hazard.  

Previous Occurrences 

Previous occurrences of drought can be measured in several ways. For this Plan, previous occurrences 
were determined by reviewing: precipitation averages over time to identify periods with precipitation 
amounts below the long-term average, U.S. Drought Monitor records/current conditions, and drought 
disaster declarations.  

Drought conditions based on precipitation deficits are described in Table 6-36, indicating the top five 
years of precipitation deficit departure from the long-term average of 13.85 inches. Precipitation deficits 
are also shown in Figure 6-44.  It is evident precipitation deficits have occurred throughout history in 
Bent County, particularly in the 1930s, 1950s, and 2012. Notably, 2012 was the top driest year since 
1895, with 7.01 inches of precipitation, equaling a 6.84-inch deficit. Neither 2017 nor 2018, which were 
notably dry years in much of Colorado, resulted in significant precipitation deficits in Bent County.56 

Table 6-36 Precipitation Deficits 1895-2019 

1901-2000 Precipitation Average Year Total Precipitation Deficit 
13.85 in. 2012 7.01 in. 6.84 in. 
13.85 in. 1934 7.66 in. 6.19 in. 
13.85 in. 1937 7.86 in. 5.99 in. 
13.85 in. 2002 8.50 in. 5.35 in. 
13.85 in. 1952 8.59 in. 5.26 in. 

 

 
56 NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published May 
2019, retrieved on July 19, 2019 from https://www.ncdc.noaa.gov/cag/ 
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Figure 6-44 Precipitation Deficits 1895-2016 

 

Drought conditions based on U.S. Drought Monitor records are shown in Figure 6-45.57 Based on this 
data, the most severe drought conditions during this timeframe occurred from approximately 2012 to 
2015. For parts of 2012 and 2013, 100% of the County was experiencing exceptional (D4) drought 
conditions. Other notable periods of drought during this time period was approximately 2002 to 2004, 
2006, and 2018. There has been some level of drought in the County nearly every year since 2000.  

Figure 6-45 Bent County Previous Droughts 

  

 

Lastly, there have been 11 drought disaster declarations that have impacted Bent County from 1977 to 
2018 (see  

 
57 https://droughtmonitor.unl.edu/Data/Timeseries.aspx for Bent County 

https://droughtmonitor.unl.edu/Data/Timeseries.aspx
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Table 6-1 - Disaster Declaration Summary). 

Recent droughts are described below. 

2018: Drought in 2018 impacted the entire State of Colorado. Low winter snowpack was the main cause 
of dry conditions across the State. By August 2018, much of southeast Colorado, including all of Bent 
County, was experiencing extreme (D3) drought conditions. These conditions impacted farmers as well 
as heightened wildfire concerns.  In the past, even losses of many thousands of acres have cost 
agricultural communities hundreds of millions of dollars. Fortunately, soil moisture from prior year 
precipitation was adequate to offset the worst impacts of drought to the agricultural community in Bent 
County. Additionally, drought conditions improved dramatically during the spring of 2019, also helping 
to ease the impact of the 2018 drought.  

2012: After being hit with drought in 2011, the southeastern portion of Colorado experienced its second 
consecutive year of severe drought conditions in 2012. The 2012 drought impacted the entire State of 
Colorado, with the state reporting 98,086 failed agricultural acres and 124,461 prevented planting 
acres.58 Additionally, 2012 was the driest year in terms of precipitation deficits for Bent County. The 
2012 drought lead to declaring all Southeast Region counties as Primary counties in a USDA Secretarial 
Natural Disaster designation for drought. 

As of July 2019, no part of Bent County is experiencing drought. 

See Appendix C for details regarding previous drought events prior to the 2014 Southeast Hazard 
Mitigation Plan. 

Probability 

Drought is a normal part of Colorado’s climate and will continue to persist in the future. According to 
the 2018 Colorado State Hazard Mitigation Plan, historical analysis of precipitation shows short duration 
droughts occur somewhere in Colorado nine of out ten years (McKee et al., 1999). However, severe, 
widespread multiyear droughts are much less common. 

For the purposes of this Plan, the number of drought disaster declarations for each County is utilized to 
determine the probability of drought. This allows for a consistent measurement for determining drought 
conditions that negatively impact the Southeast Region. In Bent County, there have been 11 drought 
disaster declarations from 1977 to 2018, equating to a 27% annual chance of drought occurrence, or a 
likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The most 
significant impacts associated with drought in Colorado are those related to water intensive activities 
such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
preservation. Drought conditions can also cause soil to compact, increasing an area’s susceptibility to 
flooding, and reduce vegetation cover, which exposes soil to wind and erosion. Additionally, drought 
conditions can increase the County’s risk to wildfire. Drought impacts increase with the length of a 
drought, as carry-over supplies in reservoirs are depleted and water levels in groundwater basins 
decline. Water supply issues for municipal, industrial, and domestic needs will be a concern for the 

 
58 https://climate.colostate.edu/pdfs/drought_2012.pdf 

https://climate.colostate.edu/pdfs/drought_2012.pdf
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entire County during droughts.  Most of the County’s water resources come from ground water, surface 
water reservoir storage, and the Arkansas River.  Vulnerability to low flows on the Arkansas River, which 
drains from the Rocky Mountains, increases with consecutive winters of below average snowpack. 

Agriculture is a large part of the Bent County economy and is vulnerable to the impacts of drought. 
According to the 2017 USDA Census of Agriculture, Bent County has 274 farms totaling 734,630 acres. 
The estimated market value of agricultural products sold is $60,817,000. These assets are at risk to 
drought impacts. According to the Colorado Drought Plan – Visualization Story Map, the agriculture 
sector is the most vulnerable sector to drought in Bent County, with a vulnerability score of 3.4. this is 
higher than the State average of 2.4.59 

The National Drought Mitigation Center reports on location-specific drought impacts from 2009 to May 
2019. In Bent County, during this time period, there has been 78 reported impacts. The most impacts 
(31) were categorized as “agriculture,” followed by plants and wildlife (14 impacts), and relief, response, 
and restrictions (14 impacts). 

Potential Losses 

The largest potential losses in Bent County are related to drought’s impact on agriculture. Agriculture is 
a primary driver of the economy in Bent County, and droughts causing major economic impacts to crops 
and cattle could also trickle into the rest of the economy. All jurisdictions and unincorporated County 
are impacted by drought events due to the connected nature of agriculture, water use, and the 
economy in the County. 

Based on SHELDUS data from 1960 to 2017, Bent County has experienced $4,533,293 in crop losses from 
drought (2017 dollars). This equates to $79,531 in annual losses. No property damages were recorded in 
SHELDUS.  

Land Use and Development 

An increase in population and development can put additional strain on water resources during a 
drought. As new development occurs, it is important to ensure adequate water supply for municipal, 
industrial, and agricultural uses during both normal and drought conditions. 

6.7.5. Extreme Temperatures: Extreme Cold 

Location 

Extreme cold temperatures can impact the entire County. Figure 6-46 shows the extreme temperature 
highs and lows for Las Animas. The lowest recorded temperature in this data is -32 degrees.60 

 
59 CWCB, State Drought Planning; 
https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae 
60 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae
https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-46 Temperature Extremes in Las Animas, Colorado 

 

Previous Occurrences 

In a region known for extremely cold weather, exacerbated by high winds, temperature extremes and 
particularly severe cold present a danger to the inhabitants of the County.  Surprisingly, the NCEI 
database reflects no extreme cold or extreme wind-chill events in the County between 1996 and 2019.  
The 2018 State Hazard Mitigation Plan does record the following events that affected the southeast 
plains, which likely includes Bent County. No new extreme cold events have occurred since the 2014 
Southeast Region Hazard Mitigation Plan in Bent County. 

January 17-18, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -30°F to -50°F were recorded. 

February 1-4, 1996 - In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

March 24-25, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -40°F were recorded. 

December 25-26, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted 
in extreme wind chill.  Wind chills of -2°F to -35°F were recorded. 

January 11-16, 1997 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

Probability 

Extreme cold temperatures occur yearly in Bent County; therefore, they have a highly likely probability 
of occurrence. However, extreme cold events that cause damages or injuries are less likely to occur. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme cold impacts in Bent County was available during the development of this Plan.  
The primary concern with extreme cold temperatures is for impacts to human life. Exposure to extreme 
cold can cause conditions such as hypothermia and frost bite, which can be deadly. The elderly 
population in the planning area is most vulnerable to temperature extremes. In Bent County, 17% of the 
population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory.  The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme cold.   

Impacts to structures from extreme cold can affect the supporting mechanisms or systems of a 
community’s infrastructure.  For example, when extreme cold is coupled with high winds or ice storms, 
power lines may be downed, resulting in an interruption in the transmission of that power shutting 
down electric furnaces, which may lead to frozen pipes in homes and businesses.  

Additionally, extremely cold temperatures can have negative impacts on crops, particularly if there is no 
snow on the ground or they cause an early or late season freeze. Bent County has 274 farms totaling 
734,630 acres. The estimated market value of agricultural products sold is $60,817,000. Extreme cold 
has the potential to negatively impact the agricultural economy in the County. 

Potential Losses 

Losses may include damages from frozen pipes as well as impacts to human health/loss of life due to 
extreme cold. All populations in the County are at risk to extreme cold, and unincorporated County is 
also at risk to crop losses from extreme cold. 

Based on USDA Risk Management Agency Data, Bent County has experienced $985,954 in insured 
indemnity amounts from 1991 through 2018 due to cold winters, frost, or freeze.61 This equates to 
$36,516 in annual losses. 

There is not enough recorded damage data to include an annualized loss estimate for other damages 
associated with extreme cold. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme cold. 
New development may also be impacted by scenarios such as burst pipes.  

6.7.6. Extreme Temperatures: Extreme Heat 

Location 

Extreme heat can impact the entire County. Figure 6-47 shows the extreme temperature highs and lows 
for Las Animas. The highest recorded temperature in this data is 114 degrees.62 Across the County, 
maximum temperatures routinely break 100 degrees during the summer months. 

 
61 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 
62 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-47 Temperature Extremes in Las Animas, Colorado - Heat 

 

Previous Occurrences 

The NCEI Storm Events Database does not report any extreme heat events in the County. The 2018 
Colorado Hazard Mitigation Plan reports the number of days above 90, 95, and 100 degrees, as well as 
number of heat waves from 1981 to 2017. Based on this data Bent County has experienced 2,700, 1,511, 
and 480 days above 90, 95, and 100 degrees, respectively. Additionally, the County has experienced 308 
heat waves during this time period. This places Bent County first in the State for number of days above 
90 degrees from 1981 to 2017, as well as first in the State for number of heat waves during this time 
period. 

One possible explanation for the lack of reported extreme heat events may be that the humidity of the 
eastern plains is very low (compared to the rest of the nation), but that the highest temperatures in the 
State occur in this region. This indicates that while many hot days in the planning area fall in the ‘danger’ 
or ‘extreme danger’ area of the heat index, the low humidity may make the heat feel less uncomfortable 
on the population. It is possible; therefore, that the population may not notice the effects of extreme 
heat on themselves until serious injury occurs.63 

Probability  

Based on the climate of Bent County and the number of days over 90 degrees from 1981 to 2017, 
extreme heat events are expected to occur yearly, and are considered highly likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme heat impacts in Bent County was available during the development of this Plan. 
However, the primary impact of extreme heat is on people rather than structures. The elderly 
population in the County is most vulnerable to temperature extremes. In Bent County, 17% of the 
population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 

 
63 Colorado Climate Center 
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accustomed to rural living and the climate extremes that are part of the territory. The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme heat. Additionally, people who work, frequently recreate, or participate in sporting 
events outside are also vulnerable to extreme heat. This group of people should take extra precaution 
during physical activity on extreme heat days. 

Extreme heat can have secondary impacts on the supporting mechanisms or systems of a community’s 
infrastructure.  For example, when high amounts of utilization are imposed on the power system due to 
extremely hot temperatures, it can cause an interruption in the transmission of that power, shutting 
down air conditioning capabilities or refrigeration that can lead to spoiled foods, etc. Additionally, 
extreme heat has the potential to impact the integrity of transportation infrastructure, causing issues 
such as softening roads and expanding railroad tracks.   

Extreme heat can also impact crops through secondary effects such as decreased soil moisture as well as 
directly through heat stress. Bent County has 274 farms totaling 734,630 acres. The estimated market 
value of agricultural products sold is $60,817,000. Extreme heat has the potential to negatively impact 
the agricultural economy in the County. 

Additionally, extreme heat can worsen wildfire conditions, particularly when combined with high winds. 
Extreme heat can also lead to or exacerbate drought conditions. 

Potential Losses 

There is no recorded damage information for extreme heat in Bent County. The most severe losses from 
extreme heat are related to human health from heat related illness. However, losses from secondary 
hazards, such as wildfire, could be significant. All populations in each jurisdiction are at risk to extreme 
heat, and unincorporated County is also at risk to crop losses from extreme heat. 

Based on USDA Risk Management Agency Data, Bent County has experienced $3,202,623 in insured 
indemnity amounts from 1991 through 2018 due to heat.64 This equates to $118,615 in annual losses. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme heat.  

6.7.7. Flooding 

Location 

Bent County’s floodplain is not digitally mapped by the NFIP. Therefore, the best available floodplain 
data was generated for the 2018 Colorado State Hazard Mitigation Plan. Using Hazus-MH 4.0, a standard 
Level 1 analysis was conducted develop a stream network and hydrology for a 10-square mile drainage 
area. The 30-meter (one arc second) DEMs were used in this analysis as the terrain source. Hazus then 
ran hydraulics for and delineated the 100-year floodplain boundary. While not as accurate as an official 
FEMA floodplain, this boundary is available for use in GIS and is currently the best available data for the 
County. Figure 6-48 shows the Hazus floodplain for Bent County. The floodplain largely follows the 
Arkansas River and its tributaries, impacting the northern portion of Las Animas. 

Figure: Bent County 100-year Floodplain 

 
64 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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Figure 6-48 Bent County Hazus 100-year Floodplain 
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Previous Occurrences 

In total, there have been 16 recorded flooding events in the County from 1950 to May 2019.65 Five of 
these events were labeled as floods and 11 as flash floods. Twelve of these events occurred near Las 
Animas and four in unincorporated County. None of these events have recorded injuries or deaths. 
There are no quantitative damages reported with any of these events, however, qualitative damage 
reports several damages, including, flooded basements in Las Animas, road closures, agricultural 
damage, and road washouts. 

Flooding events in the County since the 2014 Southeast Region Hazard Mitigation Plan are described 
below. A description of all previous occurrences can be found in Appendix C. 

Table 6-37 Flooding Events in Bent County from 2014 to 2019 

Date Location Flood Type Description 

7/13/2014 Las Animas Flood 
The Purgatoire River briefly went above flood stage east 
of Las Animas, causing minor agricultural flooding. 

7/13/2014 Las Animas Flood 
The Purgatoire River briefly went above flood stage east 
of Las Animas, causing minor agricultural flooding. 

7/15/2014 Las Animas Flood 
The Purgatoire River near Las Animas briefly went above 
flood stage causing minor agricultural flooding. 

7/18/2014 Las Animas Flood 
The Purgatoire River near Las Animas went above flood 
stage, causing minor agricultural flooding. 

7/29/2014 Mc Clave Flash Flood 
Strong storms with heavy rain caused flash flooding in the 
northeast part of the county. Numerous roads were 
flooded with washouts reported. 

7/1/2016 Las Animas Flash Flood 
A storm produced flash flooding of arroyos and roadways 
in a rural area of southwest Bent County. 

7/28/2017 Las Animas Flash Flood 

Very heavy rain from a thunderstorm produced water in 
excess of 6 inches on streets in Las Animas and briefly 
flooded county roads near and south of John Martin 
Reservoir. 

 

NFIP Information 

Bent County joined the NFIP on May 1, 1989.  The City of Las Animas joined the NFIP on July 10, 1985.  
As of July 24, 2019, there are currently five flood insurance policies in force in Bent County.  The total 
amount of insurance in force is $364,900.  There have been two flood claims in Bent County.  The NFIP 
has paid out $2,689.25 to settle these claims.  As of July 24, 2019, there are currently 2 flood insurance 
policies in force in the City of Las Animas.  The total amount of insurance in force is $630,000.  There 
have been no flood claims to date in the City of Las Animas. 

There are no repetitive loss properties in the County or the City of Las Animas. 

 
65 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; LPC 
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Probability  

Based on 16 floods from 1950 to 2019, there is a 23% annual chance of flood occurrence in the County, 
equating to a likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Floods can cause substantial damage to infrastructure across the County. Areas with significant 
floodplains are primarily located in unincorporated County along the Arkansas River and its tributaries, 
and the northern portion of Las Animas. Damages in unincorporated areas can include (but are not 
limited to) rural structures, roads, and crops. As demonstrated in the previous occurrences, issues such 
as flooded basements and roads can occur in Las Animas. This indicates much of the County is 
vulnerable to this hazard. Flooding can also cause injury and death to populations in the County. 

Potential Losses 

Planning level flood loss estimates were conducted by county for the 2018 Colorado State Hazard 
Mitigation Plan using Hazus-MH (Hazus) software. This data was utilized for incorporation into this Plan. 
Hazus is FEMA’s GIS-based natural hazard loss estimation software. The Hazus flood model results 
include analysis for Bent County, modeling streams draining a 10 square mile minimum drainage area, 
using 30 meter (1 arc second) Digital Elevation Models (DEM). Hydrology and hydraulic processes utilize 
the DEMs, along with flows from USGS regional regression equations and stream gauge data, to 
determine reach discharges and to model the floodplain. Losses are then calculated using Hazus national 
baseline inventories (buildings and population) at the census block level, in addition to critical 
infrastructure sited at the local level. 

Hazus produces a flood polygon and flood-depth grid that represents the 100-year floodplain. The 100-
year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year. 
While not as accurate as official flood maps, these floodplain boundaries are available for use in GIS and 
could be valuable to Bent County, given it has not been digitally mapped by the National Flood 
Insurance Program. Hazus generated damage estimates are directly related to depth of flooding and are 
based on FEMA’s depth-damage functions. For example, a two-foot flood generally results in about 20% 
damage to a structure (which translates to 20% of the structure’s replacement value). The Hazus flood 
analysis results provide number of buildings impacted, estimates of the building repair costs, and the 
associated loss of building contents and business inventory. Building damage can cause additional losses 
to a community as a whole by restricting the building’s ability to function properly. Income loss data 
accounts for losses such as business interruption and rental income losses as well as the resources 
associated with damage repair and job and housing losses.  

Potential losses derived from Hazus used default national databases and may contain inaccuracies; loss 
estimates should be used for planning level applications only. The damaged building counts generated 
are susceptible to rounding errors and are likely the weakest output of the model due to the use of 
census blocks for analysis. In rural communities, census blocks are large and often sparsely populated or 
developed, which may create inaccurate loss estimates. Hazus assumes population and building 
inventory to be evenly distributed over a census block; flooding may occur in a small section of the 
census block where there are not actually any buildings or people, but the model assumes that there is 
damage to that block. In addition, excessive flood depths may occur due to problems with a DEM or 
when modeling lake flooding. Errors in the extent and depth of the floodplain may also be present from 
the use of 30-meter digital elevation models. Hazus Enhance (Level II) analyses based on local building 
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inventory, higher resolution terrain models, and Digital Flood Insurance Rate Maps (DFIRMs) could be 
used in the future to refine and improve the accuracy of the results.    

Maps and Results 

According to the Hazus model output, no buildings would be at least moderately damaged by a county-
wide 100-year flood. The model estimates 30 households (or 90 people) will be displaced due to the 
flood. Displacement includes households evacuated from within or very near to the inundated area. The 
majority of the population displacement will occur along the Arkansas River. One person is estimated to 
seek temporary shelter in public shelters.  

The total economic loss estimated for the flood event is $2.01 million, which represents 2.28% of the 
total replacement value of the County’s building stock. Total economic losses are a combination of 
direct building losses and business interruption losses. 

The economic losses are broken into two categories: direct building losses and business interruption 
losses. The direct building losses are the estimated costs to repair or replace the damage caused to the 
building and its contents. The business interruption losses are the losses associated with inability to 
operate a business because of the damage sustained during the flood. Business interruption losses also 
include the temporary living expenses for those people displaced from their homes because of the 
flood. The total building-related losses for the County were $2.01 million, all of which were direct 
building losses. Residential occupancies made up 61.39% of the total loss. 

Additionally, the model estimates that a total of 207 tons of debris will be generated. Of the total 
amount, Finishes comprises 55% of the total, Structure comprises 16% of the total, and Foundation 
comprises 29%. If the debris tonnage is converted into an estimated number of truckloads, it will require 
nine truckloads (25 tons/truck) to remove the debris generated by the flood. 

Figure 6-49 shows the Hazus generated flood depths for a 1% annual chance (100-year) flood event for 
the County. Higher flood depths can be found along the Arkansas River, west and east of the John 
Martin Reservoir, as well as in the southern tributaries.  
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Figure 6-49 Bent County Hazus 100-year Flood Depth 
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Figure 6-50 shows total building related losses from this event for the County ($2.01 million). The 
highest flood losses are projected to occur in unincorporated Bent County, generally along the Arkansas 
River, primarily just east and west of the John Martin Reservoir. 

GIS was used to estimate losses by jurisdiction, shown in the table below. It should be noted this is an 
approximate analysis since Census Blocks do not line up exactly with jurisdictional boundaries. However, 
this analysis can help differentiate the overall magnitude of flood losses in and surrounding each 
jurisdiction. The highest amount of losses are projected for unincorporated County 

Table 6-38 Bent County Hazus Estimated Flood Losses by Jurisdiction 

Jurisdiction Estimated 100-year Flood Losses 
Las Animas $91,000 

Unincorporated County $1,916,000 
Total $2,007,000 
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Figure 6-50 Bent County Hazus 100-year Flood Losses 
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In addition to the potential losses estimated by Hazus, there have been $1,169,156 in recorded losses in 
Bent County from 1960-2017 (2017 dollars), according to SHELDUS. This equates to $20,511 in annual 
losses to Bent County from flooding. 

Land Use and Development  

Regulating new development and continued participation in the NFIP can help reduce the risk of new 
structures from flooding. In addition to land-use planning, zoning, and codes applicable to new 
development, flood mitigation measures can include structural and non-structural measures to address 
susceptibility of existing structures. Flood mitigation measures such as acquisition, relocation, elevation-
in-place, wet/dry flood proofing, and enhanced storm drainage systems all have the potential to 
effectively reduce the impact of flood in the County.  

6.7.8. Severe Weather: Thunderstorms/Lightning/Hail 

Previous Occurrences 

Thunderstorm 

Previous occurrences of thunderstorms are tracked as thunderstorm wind events. According to the NCEI 
Storm Events Database, a total of 41 thunderstorm wind events have occurred in Bent County from 
1960 to May 2019, causing $341,000 in damages. The highest recorded wind gust was 115 mph, which 
occurred on 8/31/1997 near McClave. This event caused one death, one injury, and $80,000 in damages. 
A description of this event is below: 

A damaging microburst wind, estimated to be at least 115 mph in strength, struck a mobile 
home, rolling it a few hundred yards. The intense damage was 50 to 75 yards across. Twin 
brothers were in the mobile home.  One brother was thrown from the mobile home and 
sustained a broken eye socket. The other brother was rolled inside the mobile home, sustaining 
numerous injuries to his body, neck, and head. He died six days later. 

The highest amount of damages occurred during the7/23/2001 thunderstorm near Las Animas, causing 
approximately $100,000 in damages. The damages resulted from 1.5 miles of downed power poles along 
Highway 101, about seven miles north of Las Animas. It took around two to three weeks to replace the 
poles. Table 6-39 describes thunderstorm wind events that have occurred since the 2014 Southeast 
Region Hazard Mitigation Plan.  

Table 6-39 Recent Thunderstorm Wind Events in Bent County 

Date Location Deaths Injuries Damages Description 

5/31/2016 Las Animas 0 0 $0 

Severe storms produced hail up to 
the size of quarters in El Paso County, 
severe winds in Otero and Bent 
Counties, and flash flooding. 

6/25/2016 Las Animas 0 0 $20,000 

Severe storms produced damaging 
winds, in some cases over 70 mph. 
Large cottonwood trees, taller than 
25 feet, were uprooted at the Las 
Animas golf course. 

5/27/2017 Las Animas 0 0 $0 Severe storms produced hail up to 
the size of golf balls from near 
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Date Location Deaths Injuries Damages Description 
Walsenburg (Huerfano County) and 
Cheraw (Otero County). 

7/28/2017 Las Animas 0 0 $0 

A few severe storms produced flash 
flooding and damaging wind gusts. A 
few trees and many tree limbs were 
downed in Las Animas. 

6/28/2018 Las Animas 0 0 $0 

Severe thunderstorm produced wind 
gusts up to 74 mph over portions of 
Prowers and Bent counties during the 
afternoon of the 30th. 

Totals Count: 5 0 0 $20,000  
 

Lightning 

Tracking lightning events is not simple.  The NCEI database reports only 641 events for the entire State 
since 1996, indicating that these events are vastly underreported.  The National Weather Service in 
Pueblo reports the average number of cloud-to-ground lightning strikes per county per year in 
Colorado.66 Bent County averages 6,700 cloud-to-ground lightning strikes per year. Colorado is ranked 
19th in the nation with respect to the number of Cloud-to-Ground (CG) lightning flashes (2009-2018) and 
fourth in the nation for number of lightning fatalities (years 1959-2017).67  

The NCEI Storm Events Database reports on the number of damaging or significant lighting events. There 
are no reported damaging events in Bent County 

Hail 

According to the NCEI Storm Events Database, there have been 140 recorded hail events in Bent County 
from 1955 through 2017. The highest magnitude event was on 10/11/1997 when hail measuring 4.5 
inches struck near Las Animas. The most damaging event occurred on 6/7/2001 near Ft. Lyons, causing 
$6,000,000 in recorded damages. The event is described below. 

A slow-moving severe thunderstorm brought very heavy rain, causing flooding and baseball 
sized hail to the Ft. Lyon area for nearly an hour. The large hail broke windows and destroyed 
roofs on houses. Many vehicles also sustained major damage. The VA Medical Center's tile roof 
was completely destroyed, along with many windows. The grounds also sustained major 
damage. In addition, crops were totally destroyed in the area.  Damage estimates were still 
preliminary at the time of submission. 

Overall, these events caused $6,200,500 in recorded damages. Examples of damages reported from 
these events are crop damages, vehicle damages, and structural damages such as broken windows. 
Recorded hail event since the 2014 Southeast Region Hazard Mitigation Plan are described in Table 6-40 
below, and Figure 6-51 shows all recorded events from 1955 to 2017 on a map. It is evident the entire 
County is vulnerable to hail events.68 

 
66 https://www.weather.gov/pub/lightningCgCountyColorado 
67 https://www.weather.gov/pub/Colorado_ltg_ranking 
68 NOAA Storm Prediction Center, SVRGIS; https://www.spc.noaa.gov/gis/svrgis/ 

https://www.weather.gov/pub/lightningCgCountyColorado
https://www.weather.gov/pub/Colorado_ltg_ranking
https://www.spc.noaa.gov/gis/svrgis/
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Table 6-40 Recent Hail Events in Bent County 

Date Location Magnitude 
(inches) Damages Description 

5/6/2015 Mc Clave 0.88 $0 Strong storms brought hail up to the size 
of nickels in Bent and Pueblo Counties. 

5/9/2015 Hasty 0.75 $0  

8/7/2015 Las Animas 1.25 $0 
A few severe storms produced hail up to 
the size of half dollars across Otero and 
Bent Counties. 

7/17/2016 Las Animas 1.75 $0 

Severe storms produced hail up to the 
size of golf balls and isolated severe 
winds.  No dollar amounts of damage 
were available at this time. 

7/17/2016 Mc Clave 1 $0 

Severe storms produced hail up to the 
size of golf balls and isolated severe 
winds.  No dollar amounts of damage 
were available at this time. 

7/17/2016 Mc Clave 1.5 $0 

Severe storms produced hail up to the 
size of golf balls and isolated severe 
winds.  No dollar amounts of damage 
were available at this time. 

5/27/2017 Las Animas 0.88 $0 

Severe storms produced hail up to the 
size of golf balls from near Walsenburg 
(Huerfano County) and Cheraw (Otero 
County). 

5/27/2017 Las Animas 0.88 $0 

Severe storms produced hail up to the 
size of golf balls from near Walsenburg 
(Huerfano County) and Cheraw (Otero 
County). 

6/29/2017 Mc Clave 1.75 $0 A few severe storms produced hail up to 
the size of baseballs. 

6/29/2017 Mc Clave 1 $0 A few severe storms produced hail up to 
the size of baseballs. 

7/16/2017 Mc Clave 0.75 $0 A storm produced hail up to the size of 
pennies in eastern Bent County. 

8/10/2017 Hasty 1 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

8/10/2017 Hasty 2.75 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

9/30/2017 Las Animas 1.75 $0 A severe storm produced hail up to the 
size of golfballs. 

9/30/2017 Las Animas 0.75 $0 A severe storm produced hail up to the 
size of golfballs. 
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Date Location Magnitude 
(inches) Damages Description 

5/18/2018 Hasty 1 $0 

Severe thunderstorms moving across 
portions of eastern Colorado produced 
hail up to the size of golf balls and winds 
gusting around 60 mph at times during 
the afternoon of the 18th.  

5/26/2019 Hasty 1.25 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. The region had been outlooked 
with a Moderate risk of severe 
thunderstorms and tornadoes. A 
mesoscale discussion from SPC came out 
at 1119 AM MDT highlighting much of 
the eastern plains of Colorado for the 
need of a Tornado Watch within the next 
couple of hours. At 1230 PM MDT SPC 
issued Tornado Watch #253 to include 
Baca, Bent, Crowley, Kiowa, Las Animas, 
Otero, and Prowers Counties. 
Throughout the afternoon and evening 
hours several supercell thunderstorms 
developed and moved southwest to 
northeast through the eastern Colorado 
plains counties. Several reports of large 
damaging hail, destructive winds, and a 
few tornadoes were seen by area 
SKYWARN spotters and Storm Chasers. 

5/26/2019 Hasty 1.25 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. The region had been outlooked 
with a Moderate risk of severe 
thunderstorms and tornadoes. A 
mesoscale discussion from SPC came out 
at 1119 AM MDT highlighting much of 
the eastern plains of Colorado for the 
need of a Tornado Watch within the next 
couple of hours. At 1230 PM MDT SPC 
issued Tornado Watch #253 to include 
Baca, Bent, Crowley, Kiowa, Las Animas, 
Otero, and Prowers Counties. 
Throughout the afternoon and evening 
hours several supercell thunderstorms 
developed and moved southwest to 
northeast through the eastern Colorado 
plains counties. Several reports of large 
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Date Location Magnitude 
(inches) Damages Description 

damaging hail, destructive winds, and a 
few tornadoes were seen by area 
SKYWARN spotters and Storm Chasers. 

5/26/2019 Hasty 1 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. The region had been outlooked 
with a Moderate risk of severe 
thunderstorms and tornadoes. A 
mesoscale discussion from SPC came out 
at 1119 AM MDT highlighting much of 
the eastern plains of Colorado for the 
need of a Tornado Watch within the next 
couple of hours. At 1230 PM MDT SPC 
issued Tornado Watch #253 to include 
Baca, Bent, Crowley, Kiowa, Las Animas, 
Otero, and Prowers Counties. 
Throughout the afternoon and evening 
hours several supercell thunderstorms 
developed and moved southwest to 
northeast through the eastern Colorado 
plains counties. Several reports of large 
damaging hail, destructive winds, and a 
few tornadoes were seen by area 
SKYWARN spotters and Storm Chasers. 

5/26/2019 Hasty 1.25 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. The region had been outlooked 
with a Moderate risk of severe 
thunderstorms and tornadoes. A 
mesoscale discussion from SPC came out 
at 1119 AM MDT highlighting much of 
the eastern plains of Colorado for the 
need of a Tornado Watch within the next 
couple of hours. At 1230 PM MDT SPC 
issued Tornado Watch #253 to include 
Baca, Bent, Crowley, Kiowa, Las Animas, 
Otero, and Prowers Counties. 
Throughout the afternoon and evening 
hours several supercell thunderstorms 
developed and moved southwest to 
northeast through the eastern Colorado 
plains counties. Several reports of large 
damaging hail, destructive winds, and a 
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Date Location Magnitude 
(inches) Damages Description 

few tornadoes were seen by area 
SKYWARN spotters and Storm Chasers. 

Totals Count: 20 Max: 2.75 $0  
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Figure 6-51 Bent County Previous Hail Events, 1955-2017 
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Probability 

The probability of annual occurrence for all severe weather events (thunderstorm, lightning, and hail) is 
100%, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Thunderstorms producing winds, hail, and lightning are a common occurrence in the County between 
early spring and late fall. Reported damages from previous occurrences of thunderstorm events include 
infrastructure damage and building damage such as torn off roofs, as well as crop damage. Previous 
occurrences show many previous occurrences near Las Animas, however, the entire County is vulnerable 
to damaging events. Jurisdictions are most vulnerable to property damage as well as injuries and 
fatalities from thunderstorm events. Unincorporated County areas have similar vulnerabilities, as well as 
increased risk to crop losses from severe weather. 

Given the lightning statistics for Colorado and the region, the entire County is at risk and is vulnerable to 
the effects of lightning. Persons recreating or working outdoors during the months of April through 
September will be most at risk to lightning strikes. Fortunately, there have been no incidents of death or 
injury associated with lightning in the County.   

Based on previous occurrences and frequency of hail events, the entire County is also at risk to hail. The 
entire County has experienced significant magnitude hail events. Similar to thunderstorm damages, the 
jurisdictions are most susceptible to property damages, such as broken windows, roofs damages, and 
outbuildings and vehicles damaged or destroyed; as well as injuries and fatalities. Hail can also cause 
significant crop damage in unincorporated County. 

Additionally, thunderstorms can produce locally heavy rain and high winds, which may result in crop 
damage and localized flooding. Lightning can also cause wildfires, which could lead to significant losses. 

Potential Losses   

According to SHELDUS, there have been $6,259,091 in damages from severe storms from 1960 to 2017 
(2017 dollars). This equates to $109,808 in annual damages. Based on NCEI previous events, many of 
these damages occurred near Las Animas, however damages have occurred countywide. Overall, the 
most damages would likely take place in more populated areas, such as the jurisdictions, although high 
wind from thunderstorms can also damage crops. 

No damages have been recorded due to lightning in the County. However, lightning occurs frequently 
every spring through fall, so each jurisdiction is equally at risk to losses from this hazard in the future. 
Additionally, lightning is a leading cause of wildfire, which could cause significant losses in the County. 

According to SHELDUS, there have been $15,516,230 in damages from hail from 1960 to 2017 (2017 
dollars). This equates to $272,214 in annual damages. Similar to other thunderstorm hazards, the entire 
County is vulnerable to losses from hail. Hail occurring in more populated areas, such as the 
jurisdictions, would likely cause the most damages. However, crops could also suffer significantly from 
hail damage. 
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Land Use and Development 

Due to the frequency of severe weather in the County, all new development and populations may be 
impacted by severe weather. Building codes can help reduce the risk to structures from severe weather 
impacts. 

6.7.9. Stream Bank Erosion/Stability 

Location 

Figure 6-52 shows streams in Bent County. All of these areas are vulnerable to erosion. Additionally, 
stream bank erosion along the Arkansas River is an issue in Bent County, and the City of Las Animas is 
particularly vulnerable to the impacts of erosion on the Arkansas River. 



 153 Southeast Region Hazard Mitigation Plan - HIRA 

Figure 6-52 Streams in Bent County 
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Previous Occurrences 

Notable previous occurrences of stream bank erosion are described below. 

The Arkansas River has eroded sufficiently to reach the toe of the south bank levee at the west end of 
the project several times since construction.  The Arkansas River Levee District has successfully repaired 
the damage and restored the levee toe.  This problem reoccurred during June 1994 when the river 
eroded into the toe of the levee approximately 1/2 mile from the beginning of the levee west of Las 
Animas.  Some of the jacks installed for levee protection were washed out.  The District is fighting this 
streambank erosion and has restored the levee toe but another section downstream is being 
threatened.  A large scale, vigorous program of streambank stabilization and levee toe protection will be 
necessary to maintain the integrity of the levee at the critically important west end.  A separate erosion 
problem developed at the west end of the project where the Consolidated Canal river return outlet 
channel has eroded into the toe of the levee.  This problem should also be addressed in a vigorous 
manner to maintain the integrity of the levee.   

During the 1999 flooding, after a field inspection of the reservoir on May 6, 1999, John Martin Project 
Office personnel discovered a slide on the Burlington Northern - Santa Fe (BNSF) railway embankment 
adjacent to the reservoir.  The BNSF railway was notified of this problem on May 6, 1999.  An inspection 
of the reservoir on May 11, 1999 indicated that problem was getting worse.  Railroad personnel visited 
the site on the afternoon of May 11, 1999.  Subsequently, the railroad placed a speed limit on all trains 
in the area and took action to make the necessary repairs.  The railroad dumped at least 69 train cars of 
riprap at this site to stabilize the slide.  With the slope stabilized, the railroad began placing riprap in 
specific areas that required protection.   

The levee in Las Animas experienced erosion at one location, but provided protection during the entire 
10-year to 25-year flood event.  LPC members were not able to give specific dates for this occurrence. 

Erosion events are likely underreported, and this does not mean that erosion is not taking place. 
According to the 2018 Colorado Hazard Mitigation Plan, the Colorado Water Conservation Board (CWCB) 
is creating pilot erosion hazard maps as a component of the RiskMAP flood mapping program. This 
information should be utilized to further assess the erosion hazard in Bent County when available. 

Probability  

Streambank erosion is a natural process and will continue to occur in the future.  Problematic 
occurrences were rated as likely by the LPC. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Bent County has had events of stream bank erosion in the past.  Stream bank erosion is a natural 
process, but acceleration of this natural process leads to a disproportionate sediment supply, stream 
channel instability, land loss, habitat loss and other adverse effects.  Local interests have, with limited 
finances, sought for many years to provide protection from reoccurring floods on the Arkansas River.  A 
major stumbling block in the quest for flood protection has been the aggradation of the streambed.  
Aggradation of the Arkansas River has been and continues to be a major problem from Pueblo to the 
Colorado-Kansas state line.  In addition to aggradation, there is concern of an increasingly serious flood 
threat at Las Animas caused by heavy plant growth in the riverbed which retarded flows and resulted in 
deposition of silt and decreased channel capacity.  Sedimentation in the Arkansas River has lead to 
changes in river depth, which has affected the toe of the levee that protects the City of Las Animas. 
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Erosion can result in minor inconveniences or major destruction of property and infrastructure. Severe 
erosion removes the earth from beneath bridges, roads, and foundations of structures adjacent to 
streams. By undercutting, it can lead to increased rockfall and landslide hazard. The deposition of 
material can block culverts, aggravate flooding, destroy crops and lawns by burying them, and reduce 
the capacity of water reservoirs as the deposited materials displace water, and cause overall 
degradation of the water supply.69 

Riverine erosion has many consequences including land and development loss. It can also affect river 
sedimentation and degrade channel navigation. Other problems include water quality reduction due to 
high sediment loads, native aquatic habitat losses, damage to public utilities (roads, bridges and dams), 
and increased maintenance, prevention, and control costs. Sedimentation of streams degrades habitat 
essential for many aquatic organisms. Erosion and deposition can also increase risk of pollution of 
surface waters, as nutrients and pesticides from agricultural and residential uses are more easily carried 
off the surface by runoff. 

Additionally, burn scar areas from wildfires are at a higher risk to erosion due to the lack of vegetation 
as well as changes to the physical condition of the soil. 

Potential Losses 

No loss information is available for the stream bank erosion hazard in Bent County. The greatest 
potential losses from stream bank erosion would likely be to infrastructure. The Las Animas levee has 
been impacted by erosion, which also increases flood risk to the City. Additionally, erosion can deposit 
sediment into streams and reservoirs, increasing flooding risk as well as requiring costly remediation. 

Land Use and Development  

Human activities greatly influence the rate and extent of erosion and deposition. Stripping the land 
surface of vegetation, altering natural drainages, and rearranging the earth through construction of 
highways, subdivision development, farmland preparation, and modification of drainage channels for 
water control projects are significant factors in increased erosion and deposition.  

6.7.10. Tornadoes 

Previous Occurrences 

According to the NCEI, from 1950 through 2019, there have been 43 recorded tornadoes in Bent County. 
These tornadoes resulted in eight injuries and $1,440,500 in recorded property damages. The strongest 
magnitude event was F2/EF2 events, happening on several occasions.  The most damaging event 
occurred on 6/20/2004 near Las Animas. This was an F1 tornado that caused severe damage to at least 
seven buildings at Mountain Prairie Hog Farms.  Seven farrowing barns (380 feet x 60 feet) were 
destroyed.  Only one pig was killed.  A fire started in one of the structures when a gas line broke.  Debris 
was scattered a few miles east southeast of the Farms. The total damages equated to approximately $1 
million with one injury. Table 6-41 summarizes the recent tornado events in Bent County. It should be 
noted that the locations are approximate, and some events may report the closest jurisdiction rather 
than the exact location. Examples of damages recorded during these events include: damaged roofs and 
buildings, downed power poles, equipment/machinery damage, and livestock damage. Figure 6-53 
shows tornadoes and tornado paths in Bent County as documented by the NOAA Storm Prediction 

 
69 2018 Colorado Hazard Mitigation Plan 
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Center.70 It is evident the entire County is at risk to this hazard, and many tornadoes have occurred near 
Las Animas. 

Table 6-41 Recent Tornadoes in Bent County 

Date Location Mag Damages Description 

4/22/2010 Las Animas EF0 $0 Tornado occurred over open country and 
caused no damage. 

4/22/2010 Las Animas EF0 $0 Tornado occurred over open country and 
caused no damage. 

4/22/2010 Hasty EF0 $0 Tornado occurred over open country and 
caused no damage. 

4/22/2010 Hasty EF0 $0 Tornado occurred over open country and 
caused no damage. 

4/22/2010 Mc Clave EF0 $0 Tornado occurred over open country and 
caused no damage. 

4/27/2012 Mc Clave EF2 $25,000 

Two locations experienced heavy damage.  On 
State Highway 196 a metal building was 
destroyed and a home damaged. Four metal 
power poles were bent over. On County Road 
PP a metal barn was damaged and horse 
corrals were destroyed. One horse was killed. 

6/5/2014 Hasty EF0 $0 A brief tornado occurred in a field causing no 
damage. 

4/15/2016 Mc Clave EFU $0 

Storm chasers captured video of a tornado 
across open country.  The tornado caused no 
damage from which the NWS could assign an 
EF-scale rating. 

Totals Count: 8  $25,000  
 

 
70 https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Figure 6-53 Bent County Tornadoes 
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Probability 

Based on previous occurrences in Bent County, there is a 62% chance that a tornado will happen every 
year, equating to a likely probability. 

Vulnerability Assessment  

Inventory Exposed/Impacts 

Historical evidence shows that Bent County is vulnerable to tornado activity. This hazard can result from 
severe thunderstorm activity or may occur separately due to changing weather conditions. It cannot be 
predicted where a tornado may touch down, so all existing and future buildings, facilities, and 
populations are considered to be exposed to this hazard and could potentially be impacted. Potential 
tornado impacts are presented by tornado severity in Table 6-11 (Extent subsection) and summarized 
below: 

• Human death or injury 
• Livestock death or injury 
• Crop and farm damage 
• Property damage (torn off roofs, blown out windows) 
• Blown mobile homes and unanchored structures (sheds, campers, etc.) 
• Vegetative debris (downed trees and limbs) 
• Power outage  
• Driving hazard (overturned tractor trailers and flying debris) 
• Vehicular damage 
• Water contamination 
• Fire following gas leaks 
• Critical facility damage 
• Associated hail, lightning, strong winds 

Mobile homes are particularly vulnerable to this hazard. In Bent County, 14.3% of the housing units are 
mobile homes. 

Potential Losses 

Future property and crop losses can be expected, and a single event is capable of causing substantial 
damage. Additionally, deaths and injuries will continue to be a potential impact from tornadoes. The 
availability of sheltered locations such as basements, buildings constructed using tornado-resistant 
materials and methods, and public storm shelters all help minimize tornado impacts. The population 
needs to be aware of how to seek shelter during a tornado and avoid behaviors or decisions that place 
them in greater danger. Additionally, the National Weather Service issues tornado watches (conditions 
are favorable for a tornado) and warnings (a tornado has been sighted or indicated by weather radar 
nearby) to reduce risk of tornado impacts on the public.  

NCEI historical loss information shows $1.4 million in total losses, in which $1 million is from a single 
event near Las Animas. This indicates how one event can be highly destructive. The most vulnerable 
areas in the County to high losses are jurisdictions that have more buildings and people, such as Las 
Animas, as well as agricultural land and mobile homes in unincorporated parts of the County. 
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SHEDLUS records $1,983,361 in County-wide losses from tornadoes from 1960 to 2017 (2017 dollars). 
This equates to $34,795 in annual losses from tornadoes. The vast majority of these damages are 
property damage ($1,982,443). 

Land Use and Development 

Tornadoes can impact any location in the County; therefore, all new development and populations may 
be impacted by a tornado. Building codes can help reduce the risk to structures and people from 
tornado impacts. 

6.7.11. Wildfire 

Location 

For the purposes of this Plan, the location of the wildfire hazard is analyzed in three ways based on the 
2017 Colorado Wildfire Risk Assessment (CO-WRA), including 

1. Wildfire burn probability, defined as the probability of a wildfire burning a specified point or 
area. Burn probability is the combination of numerous individual fire growth potential 
simulations to create an overall fire growth potential map. 

2. Wildfire intensity, defined as a quantitative measure of the potential level of intensity of a 
wildfire. Conventional fire behavior analysis outputs include two measures of fire intensity; 
flame length and fireline intensity. Both are used in the CO-WRA. 

3. Location of the WUI.71  

Burn probability for the County is mapped in Figure 6-54. Much of the County has a low to moderate 
burn probability, however the northeast portion of the County has moderate to high probability. The 
areas directly around Las Animas have relatively low burn probability. 

 
71 CSFS, 2017 CO-WRA Final Report 
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Figure 6-54 Bent County Burn Probability 
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Figure 6-55 show the wildfire intensity for Bent County. Much of the County has moderate wildfire 
intensity. The central portion of the County has potential for higher intensity fires, as do areas around 
Las Animas.   
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Figure 6-55 Bent County Wildfire Intensity 
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There are low density WUI locations throughout the entire County. Higher density WUI locations are 
located close to Las Animas and the John Martin Reservoir. Figure 6-56 shows WUI locations throughout 
the County. 
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Figure 6-56 Bent County Wildland-Urban Interface 
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Previous Occurrences 

According to the CO-WRA data, there have been 131 wildfires on federal lands from 1992 to 2015. Of 
these fires, 44 have been Class A (one-fourth acre or less), 76 Class B (1/4 to 10 acres), 7 Class C (10 to 
100 acres), 2 Class D (100 to 300 acres), 1 Class F (1,000 to 5,000 acres), and 1 Class G (5,000 or more 
acres). Additionally, of these wildfires, 6 have been lightning-caused, 21 human-caused (including arson, 
campfire, debris burning, equipment use, and smoking), 19 miscellaneous, and 85 missing or 
unidentified.  

Additionally, there have been 168 non-federal wildfires from 2009 to 2017. Of these fires, 90 have been 
Class A, 49 Class B, 11 Class C, 3 Class D, 3 Class E, 3 Class F, and 10 Class G. Information regarding the 
cause of the wildfire is not available for non-federal fires. 

Figure 6-57 shows these previous wildfires within Bent County on a map. The previous fire events are 
overlayed on a fire occurrence layer that demonstrates fire ignition density derived from previous 
occurrences to easily visualize where the most fires have occurred in the County. It is evident the central 
portions of the County have experienced the most wildfires, although they have occurred throughout 
the entire County. This data, overlayed with the fire occurrence layer, shows that areas around Las 
Animas and the northwest corner are at a higher risk of wildfire occurrence than other parts of the 
County. 
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Figure 6-57 Bent County Previous Wildfires 
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Notable wildfires since the 2014 Southeast Region Hazard Mitigation Plan are described below. 

April 5, 2019 – The Black Bridge Fire began at around 5:00 p.m. Thursday near a steel truss bridge that 
crosses the Purgatoire River. The fire burned over 1,600 acres in Bent County just east of Las Animas 
near Fort Lyon and the John Martin Reservoir. Fort Lyon was without power and the fire destroyed 
transmission lines, but backup generators were supplying emergency buildings. Seven homes near the 
Bent County Correctional Facility were evacuated Friday, but no structures were damaged. Evacuations 
later were lifted. 

Probability  

Based on all of the available previous occurrence data, there have been 300 wildfires in the County from 
1992 through 2019. This equates to a 100% chance of a wildfire every year, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Wildfires in the County have the potential to be both a public safety issue and contribute to property 
losses.  According to the Bent County CWPP, the following are areas of highest wildfire concern for the 
County:  

Bent County’s highest concern areas are the communities and all development near the communities 
including but not limited to the Fort Lyon State Correctional Facility, the private prison near Las Animas, 
the hog farm and feed lots, the hay mill, and wind farms in the county; the recreational areas including 
John Martin Reservoir State Park, the U.S. Army Corps of Engineers Dam property, the Colorado Division 
of Wildlife managed areas; the historical areas including Bent’s Old Fort National Historic Site, National 
Park Service (near the Otero/Bent County Line); the Bent’s New Fort site; the Boggsville National Historic 
Register Site (county); the Star School House site (county); the Santa Fe Trail(s) and sites; the 
railroad/high-use travel corridors in the county; and the Arkansas River watershed and tributaries for 
water quality. 

The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in these areas for 
firefighting and the distance required for firefighting vehicles and personnel to travel to respond.  In 
addition, structures along the WUI where wild fuel loads are in close proximity to structures are at 
increased risk. 

Wildland/grassland fires seem to increase with drought and with the increase of no-till farming due to 
less moisture available in the air, in the ground, and in the plants.  This can be attributed to both 
drought and the absence of irrigation.  There also is an apparent increase in fires in areas where the CRP 
has prohibited grazing on lands enrolled in the program.  In this instance, there is little else to stunt the 
growth of weeds, which in turn, provide fuel for fires. 

Potential impacts are further assessed by utilizing the CO-WRA data to visualize different components of 
wildfire risk throughout the County. 

Figure 6-58 shows the WUI risk in the County. The WUI risk indicates a rating of the potential impact of a 
wildfire on people and their homes in the WUI.72 According to the CSFS, 85% of the population in Bent 

 
72 2017 CO-WRA 
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County lives within the WUI. The majority of the County’s WUI is in low negative impact areas. However, 
small portions, mostly around Las Animas, are in higher negative impact WUI areas. 



 169 Southeast Region Hazard Mitigation Plan - HIRA 

Figure 6-58 Bent County WUI Risk 
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In addition to people and structures in the WUI, other assets at risk to wildfire in the County include 
drinking water, forest assets, and riparian assets. Based on the 2017 CO-WRA data, drinking water assets 
are measured by quality and quantity of public surface drinking water categorized by watershed. Forest 
assets are described as forested lands characterized by height, cover, and susceptibility/response to fire. 
Riparian assets are described as forested riparian areas characterized by functions of water quantity, 
quality, and ecology. Risk of each of these assets to wildfire was calculated during the CO-WRA. Overall, 
the risk to drinking water is negligible throughout the County. The risk to forest assets is mostly low 
throughout the County. However, there are areas of low-moderate risk along the southwest portion of 
the County.  Additionally, small areas of high risk are located along the southeastern border of the 
County. Riparian asset risks are also mostly negligible in the County, with pockets of moderate to high 
risk along streams. 

Potential Losses 

Although there are no recorded losses available for the County, losses from wildfires can be substantial. 
Wildfires can impact structures, infrastructure, crops, and livestock as well as cause injuries and 
fatalities. Additionally, as with other parts of the western United States, the number of wildfires and 
acres burned in the Great Plains has increased and is projected to continue to increase. From 1985 to 
1994, there were an average of 33 fires per year on the plains. From 2005 to 2014, that average soared 
to 117 per year, an increase of almost 350%.73 Causes of this increase are cited as previous fire 
suppression, more people living in the WUI, need for more education for property owners, and climate 
change. For example, many residents have created windbreaks by planting fast growing trees like red 
cedar and ash juniper close to their houses, inadvertently creating a source of fuel that is particularly 
volatile during prolonged periods of little to no rain. With this trend, wildfire losses will likely continue to 
grow in the County.  

Structures in WUI areas as well as agricultural land and rural infrastructure in areas with high wildfire 
probability and intensity are at the risk to highest losses. 

Land Use and Development 

Limited development trends in the County should not greatly increase exposure or vulnerability to 
wildfires.  However, increased development in the WUI areas may create a greater risk to wildfire.  
Adherence to sound construction standards and defensible space practices would limit vulnerability of 
new development to wildfire.  If chosen as a mitigation measure, the planting of “living” wind breaks 
around existing or new homes and buildings should be set back far enough to limit wildfire vulnerability. 

6.7.12. Windstorms 

Previous Occurrences 

According to the NCEI database, there have been 37 recorded high wind events in Bent County from 
2003 to 2019. Within this database, wind events are reported at an NWS Zone level (Bent County is one 
zone), so it is not possible to derive jurisdictional data. In Bent County, many of the high wind events are 
associated with winter storms or thunderstorms, but stand-alone high wind events are also common. 
The highest recorded magnitude event took place on 4/27/2014 with gusts up to 65mph where a strong 
upper level disturbance produced severe, damaging wind gusts and low visibilities due to blowing dust.  
Vehicle accidents occurred (five cars and two semi-trailers), as well as downed trees and roof damage. 
No damages, deaths, or injuries were recorded in the NCEI database, however, SHELDUS reports 

 
73 Kiowa County Independent, http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier 

http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
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$5,504,157 in damages from wind events from 1960 to 2017 (2017 dollars). No further details are 
available with the SHELDUS data. Events since the 2014 Southeast Region Hazard Mitigation Plan are 
described below. 

Table 6-42 Bent County Recent Wind Events 

Date Description 

3/18/2014 

Winds gusting in excess of 70 mph were measured over portions of southern Colorado.  
Some of the higher reported wind gusts were 59 mph at Schriever AFB (El Paso 
County)...NWS Pueblo (Pueblo County) and near Cheraw (Otero County)...60 to 64 mph 
wind gusts were recorded near Springfield (Baca County)...Peterson AFB (El Paso 
County...65 to 70 mph wind gusts impacted locations near Campo and Two Buttes 
(Baca County)...and a 75 mph wind gust was measured near Yoder (El Paso County). 

4/27/2014 
Across the far southeast plains...a strong upper level disturbance produced severe, 
damaging wind gusts and low visibilities due to blowing dust.  Vehicle accidents 
occurred (five cars and two semi-trailers), as well as downed trees and roof damage. 

4/29/2014 
A strong upper level storm system over the upper Midwest generated wind gusts in 
excess of 60 mph across the southeast plains.  Widespread low visibility prompted a 
Dust Storm Warning. 

11/16/2015 

A vigorous storm system produced wind gusts near 80 mph across sections of southern 
Colorado.  Some of the higher reported wind gusts included...58 to 68 mph in Colorado 
City and Blende (Pueblo County)...in Fountain and Security (El Paso County)...in Cheraw 
(Otero County)...in Lamar (Prowers County)...and 70 to 78 mph in Campo and west of 
Two Buttes (Baca County). 

3/23/2016 

A intense weather system produced strong to high winds across many sections of 
southern Colorado.  Wind gusts in the 58 mph to 69 mph range were reported across 
several locations for which there were high wind warnings.  In addition, wind gusts 
between 70 and 80 mph were also observed across portions of El Paso and Pueblo 
Counties. 

12/25/2016 

A strong upper level jet stream moving across Colorado generated strong to high winds 
from the eastern mountains into and through the southeast plains of Colorado.  
Widespread wind gusts between 60 and 70 mph occurred across the lower elevations.  
Winds gusted in excess of 75 mph across the eastern mountains and down the adjacent 
lee slopes.  Despite the high winds, widespread damage did not occur. 

3/6/2017 

A vigorous weather system generated high winds across many portions of southern 
Colorado.  Some of the higher reported wind gusts included: near 60 mph at Florence 
(Fremont County) and Lamar (Prowers County), 60 to 70 mph near Two Buttes (Baca 
County), Cheraw (Otero County), Walsenburg and La Veta (Huerfano County), Wetmore 
(Custer County), and Hoehne (Las Animas County), 70 to 80 mph at Colorado City 
(Pueblo County), and around 85 mph near La Veta Pass ((Costilla County) and Swissvale 
(Fremont County). 

3/24/2017 

A potent winter storm produced snow and high winds across in I-25 corridor and plains. 
Some of the higher reported wind gusts included: near 60 mph at Cheraw (Otero 
County) and Colorado Springs, Fountain, Truckton, Peterson AFB (El Paso County),  60 
to 70 mph near Colorado City (Pueblo County), La Veta (Huerfano County), Thatcher 
and Hoehne (Las Animas County), Springfield (Baca County),  Finally, wind gusts of 
around 75 mph were observed near Campo (Baca County) and Blende (Pueblo County). 
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Date Description 

4/13/2018 

A passing storm system produced winds, gusting to around 80 mph at times over 
sections of southern Colorado.  Wind gusts between 58 mph and 65 mph were realized 
near Two Buttes, Truckton, the Lamar Airport, the Colorado Springs Airport and the Air 
Force Academy.  Wind gusts between 66 mph and 70 mph were recorded at the La 
Junta airport while a 76 mph wind gust was measured near Springfield.  Finally, a wind 
gust that clocked 79 mph occurred near Campo. 

4/17/2018 

An intense storm system produced strong winds in excess of 80 mph at times over large 
sections of southern Colorado.  Some of the highest reported wind gusts with this event 
included wind gusts between 58 mph and 64 mph near Holly, Weston, Westcreek, 
Sargents, Florence, Truckton, Del Norte, Gardner, Monument, Penrose, Springfield, San 
Miguel, Wetmore, the Royal Gorge, the Fort Carson Airport and the Air Force Academy. 
Wind gusts between 65 and 69 mph were observed near Creed, San Isabel, Blende, 
Canon City, Two Buttes, Walsenburg, La Veta Pass as well as the Alamosa, Colorado 
Springs, Pueblo and Trinidad airports.  Wind gusts between 70 and 79 mph were noted 
near Colorado City, Swissvale, La Veta Pass, Wagon Wheel Gap, the Pikes Peak Summit 
and the La Junta and Lamar airports.  In addition, a wind gust of 85 mph was measured 
near Wolf Creek Pass. 

11/24/2018 

A storm system produced winds, gusting to 80 mph at times over portions of southern 
Colorado.  Wind gusts between 58 mph and 65 mph were recorded near Walsenburg, 
Springfield, Hoehne, Sargents, Cheraw, Peterson Air Force Base, Lamar and Fountain.  
Wind gusts between 66 mph and 70 mph were measured near Weston and the Air 
Force Academy.  Finally, a wind gust that clocked 80 mph was realized near the Pikes 
Peak summit. 

12/12/2018 

A storm system produced winds, gusting to around 65 mph at times over sections of 
southeastern Colorado. A wind gust of 58 mph was measured 4 miles to the south of 
Cheraw, while a wind gust of 64 mph was measured 4 miles to the southwest of 
Campo. 

3/13/2019 

An extremely powerful low pressure system (setting records for lowest pressure 
measurements in Colorado) developed over southern Colorado and created impressive 
wind gusts across many southern Colorado locations.  Some of the highest reported 
wind gusts with this event included 58 to 65 mph wind gusts near the communities of 
Falcon, Weston, Saguache, Walsenburg, Palmer Lake, Pueblo and Boone.  A 69 mph 
wind gust was recorded near Aguilar.  70 to 74 mph wind gusts were recorded near 
Crowley, Weston and Springfield.  A 78 mph wind gust was noted at Blende, while 80 to 
84 mph wind gusts were measured near Black Forest and Lamar respectively.  Locations 
near Truckton realized wind gusts of 85 mph with this event, while Cheraw experienced 
a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was measured in 
Colorado Springs. 

Total 13 
 

Probability  

Based on 37 recorded high wind events from 2003 to 2019, there is a 100% chance of an event occurring 
annually, equating to a highly likely probability.  
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Vulnerability Assessment 

Inventory Exposed/Impacts 

High winds are primarily a public safety and economic concern.  Windstorms can cause damage to 
structures and power lines which in turn can create hazardous conditions for people.  Debris flying from 
high wind events can shatter windows in structures and vehicles and can harm people that are not 
adequately sheltered. 

Impacts from high winds include: 

• Erosion (soil loss) 
• Dry land farming seed loss,  
• Windblown weeds, such as tumbleweed 
• Power line impacts and economic losses from power outages 
• Occasional building damage, primarily to roofs 

There is little information to indicate damages from wind events. Mitigation measures, such as “Living 
Snow Fences” (and traditional snow fences) have been established to protect roadways and/or 
farmsteads from wind-blown snow.  Conversely, the frequent windmills that dot the landscape use the 
prevailing winds to capture the power of the wind to pump groundwater for livestock.  

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as windstorm 
events in the region can be sufficient in magnitude to overturn these lighter structures.  Livestock that 
may be contained in these structures may be injured or killed, causing economic harm to the rancher 
who owns both the structure and the livestock.  Overhead power lines are vulnerable and account for 
the majority of historical damages.  State highways can be vulnerable to high winds and dust storms, 
where high profile vehicles may be overturned by winds and lowered visibility can lead to multi-car 
accidents. Additionally, high winds on hot, dry days can lead to dangerous fire conditions, and high 
winds during a wildfire can increase the rate of spread and intensity of the fire. 

Potential Losses 

SHELDUS reports $5,504,157 in damages from wind events from 1960 to 2017 (2017 dollars). This 
equates to $96,564 in annual damages. It is difficult to determine details on losses since the SHELDUS 
data does not provide loss or damage information. However, it is evident that losses can be expected in 
Bent County from wind events. All jurisdictions are vulnerable to losses from these events.  

Land Use and Development 

Future development projects should consider windstorm hazards at the planning, engineering and 
architectural design stage with the goal of reducing vulnerability.  Limited development trends in the 
County are not expected to increase vulnerability to the hazard. 

6.7.13. Winter Storms 

Location 

Bent County averages approximately 25 inches of snow per year. Las Animas averages 20 inches of 
snowfall annually.74 The entire County experiences winter storm events. 

 
74 https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?co4834 

https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?co4834
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Previous Occurrences 

According to the NCEI database, there have been 15 recorded blizzard, winter storm, winter weather, 
heavy snow, or ice storm events from 2005 to 2019. The NCEI events are reported by zone, so it is 
difficult to derive jurisdictional information. No damages, deaths, or injuries were reported with these 
events. However, SHELDUS reports $15,613,766 in damages from 30 events. Events since the 2014 
Southeast Region Hazard Mitigation Plan are described below. Notable winter storm events that 
impacted Bent County prior to the 2014 Southeast Region Hazard Mitigation Plan are described in 
Appendix C. 

Table 6-43 Winter Storm Events in Bent County, 2014-2019 

Date Type Description 

2/3/2014 Winter 
Storm 

An intensifying storm system across southeast Colorado generated heavy 
snow in combination with gusty northerly winds at times.  Generally, around 
6 inches accumulated across the warning area in the southeast counties. 
Lesser amounts occurred outside the warning area...including...4 to 5 inches 
near Pueblo Reservoir and Beulah (Pueblo County), Monument and Colorado 
Springs (El Paso County), Trinidad (Las Animas County), La Junta and Cheraw 
(Otero County).  Finally, 12 inches of snow was measured at Wolf Creek Pass 
in Mineral county. 

2/21/2015 Winter 
Storm 

A vigorous winter storm system impacted large portions of southern 
Colorado with significant snow and gusty winds.  Some reported snow 
amounts included 6 to 10 inches at Colorado Springs (El Paso 
County)...Woodland Park (Teller County)...Pueblo and Pueblo West (Pueblo 
County)...Salida (Chaffee County)...Texas Creek (Fremont County)...Crestone 
(Saguache County) and Alamosa.  Eleven to 15 inches graced Monument and 
the Air Force Academy (El Paso County)...Penrose (Fremont 
County)...Walsenburg (Huerfano County)...Poncha Springs (Chaffee 
County)...while 16 to 20 inches of snow was measured near Beulah and 
Colorado City (Pueblo County)...Rosita (Custer County) and Monarch Pass 
(Chaffee County).  Twenty to 26 inches was noted near Westcliffe (Custer 
County)...Rye (Pueblo County) and Maysville (Chaffee County)...while 39 
inches covered Wolf Creek Pass (Mineral County). 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado, especially over the higher terrain.  Some of the higher reported 
snow totals included: 6 to 9 inches near the Spanish Peaks and Walsenburg 
(Huerfano County), Rye and Beulah (Pueblo County), Monte Vista (Rio Grande 
County), Leadville (Lake County), Kim, Hoehne, Trinidad (Las Animas County), 
Maysville (Chaffee County), and 17 inches near Monarch Pass (Chaffee 
County). 

4/29/2017 Winter 
Storm 

A vigorous late Spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and localized 
snow drifts around 5 feet in combination with many downed tree limbs.  
Some of the higher reported snow totals with this event included six to nine 
inches of snow near Leadville, Salida, the Air Force Academy, Lamar, 
Woodland Park, La Junta, Texas Creek, Pueblo, Rocky Ford and Maysville.  Ten 
to fifteen inches of snow was noted near West Cliffe, Manzanola, 
Walsenburg, Black Forest, Calhan, Pueblo West, Monument, Avondale, 
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Date Type Description 
Springfield and Blende.  15 to 20 inches of snow graced the communities of 
Wetmore, Pritchett and Holly.  23 inches of snow was measured near Beulah.  
An impressive 25 to 30 inches of snow covered the communities of Rye, 
Colorado City and Two Buttes, while a whopping 39 inches of snow impacted 
San Isabel. 

2/22/2019 Winter 
Storm 

A slow moving snow storm generated widespread snow, heavy at times over 
many portions of southern Colorado.  Some of the higher reported snow 
totals with this event included six inches of snow near Creede, Monument, 
Florissant, Palmer Lake and Rye.  Seven inches of snow graced locations near 
Buena Vista, Cascade, Hillside, Rosita, Westcliffe, Colorado City, Texas Creek 
and Beulah.  Eight inches of snow was observed near South Fork, Colorado 
Springs and Manitou Springs.  Locations near the Spanish Peaks, Black Forest 
and San Isabel recorded nine to ten inches of snow with this event, while 
Wolf Creek Pass was inundated with 40 inches of snow with this storm 
system. 

3/13/2019 Blizzard 

A blizzard termed a “bomb cyclone” impacted much of Colorado’s Front 
Range and Eastern Plains. To qualify as a "bomb cyclone," an area of low 
pressure must drop at least 24 millibars in 24 hours or less. A Barometric 
pressure reading of 970.4 mb recorded in Lamar on March 13 is the lowest 
reading ever recorded in the State. The blizzard produced 80-90 mph winds, 
stranded people on impassable roadways, and caused power outages 
throughout the Region. 

 

Probability 

Utilizing the 15 reported NCEI events from 2005-2019, there is a 100% chance of a winter storm event 
occurring annually in Bent County, equating to a highly likely probability. Although they may not all be 
damaging events, winter weather occurs every year in the County. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

All jurisdictions in the County are vulnerable to winter storm impacts. The threat to public safety is 
typically the greatest concern when it comes to impacts of winter storms.  But these storms can also 
impact the local economy by disrupting transportation and commercial activities.  Winter storms are 
occasionally severe enough to overwhelm snow removal efforts, transportation, livestock management, 
and business and commercial activities.  The Region can experience high winds and drifting snow during 
winter storms that can occasionally isolate individuals and entire communities and lead to serious 
damage to livestock populations and crops.  Winter storms contribute directly to the extreme cold 
hazard profiled in Section 4.7.4.  

Travelers on highways in the County, particularly along remote stretches of road, can become stranded, 
requiring search and rescue assistance and shelter provisions. 

Previous occurrences yielded significant impacts from this hazard in the past.  Structural losses to 
buildings are possible and structural damage from winter storms in Colorado have resulted from severe 
snow loads on rooftops.  Older buildings are more at risk, as are buildings with large flat rooftops (often 
found in public buildings such as schools).  The County’s elderly population is a potentially vulnerable 
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demographic during severe winter storms.  Smaller communities prevalent in the region may become 
isolated during winter storm events. Persons that choose to live in these areas are generally self-
sufficient, or should be, as government and emergency services may be limited during a severe winter 
storm. 

Another common impact of blizzards and severe winter storms on the County is power loss.  The weight 
of heavy continued snowfall and/or ice accumulating on power lines often brings them to the ground 
causing service disruptions for thousands of customers.  This can cause a loss of community water and 
sewer services, as well as the supply of gasoline, as these services almost always require electrical 
pumps.  In addition, prolonged power outages can mean loss of food to grocery stores, large facilities 
that provide feeding services (such as prisons, hospitals and nursing homes), and restaurants. 

Winter storms can be particularly hard on herds of cattle in the County.  Severe storms can strand herds 
in remote areas.  Lengthy blizzards or particularly deep snow can leave cattle without feed from 
ranchers.  Snow cover removes grass and vegetation as a food source.  Large blizzards can cause large 
losses of cattle, leaving ranchers monetarily impacted. 

Potential Losses 

Based on SHELDUS data, from 1960 to 2017 there has been $15,613,766 (2017 dollars) in total losses 
from winter weather events. This is the highest loss from any SHELDUS-reported hazard in the County. 
This equates to $273,925 in annual losses. Losses can be expected in all jurisdictions. Municipalities will 
most likely experience losses in the form of structure/infrastructure damages, and rural parts of the 
County can experience significant crop and livestock losses as well as structure/infrastructure losses. 
Impact to travel can be significant across the County. Injuries and fatalities are possible throughout the 
County as well. 

Land Use and Development 

Future residential or commercial buildings built to code (for those areas with building codes) should be 
able to withstand snow loads from severe winter storms.  As development and populations increase, 
more people will be exposed to the winter storm hazard, therefore increasing pressure on local 
government snow removal and emergency services.  Areas without building codes should consider 
adopting and enforcing some type of building code. 

6.7.14. Civil Unrest 

Location 

The Bent County Correctional Facility is located near Las Animas and is a potential location for civil 
unrest. Additionally, any event or gathering that takes place in the County could be a location of civil 
unrest. 

Previous Occurrences 

There have not been any documented occurrences of civil unrest in Bent County. 

Probability 

Although no recorded previous occurrences, due to the location of the correctional facility, the 
probability of civil unrest in Bent County is possible, or between 1% and 10% annual probability.  
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Civil unrest could cause injuries or fatalities for those involved, bystanders, or first responders. 
Additionally, structures and infrastructure could be damaged through impacts such as fires and 
destruction of property by crowds or mobs. 

Potential Losses 

It is difficult to predict potential losses without any previous occurrence data. However, as mentioned 
above, losses could come in the form of injuries/fatalities, property damage, as well as any cleanup costs 
after the event. 

Land Use and Development 

With lack of significant population growth in the County, land use and development are not projected to 
be impacted by this hazard. 

6.7.15. Cyber Hazards 

Previous Occurrences 

Across the southeast region, there have been two reported events where counties paid ransomware. 

Probability 

Although there have been very few previous occurrences, ransomware attacks are becoming more 
common, particularly geared towards local governments. Therefore, the probability of occurrence is 
determined to be possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Cyber attacks can impact government operations, release sensitive information, and impact critical 
facilities. Society is dependent on technology for day to day operations, and a major attack could have 
significant and widespread impacts. Additionally, a cyber attack could interfere with emergency 
response activities in the event of a disaster. An attack may also reduce the public’s trust in the 
government. 

Potential Losses 

It is difficult to predict potential losses without much previous occurrence data. However, as mentioned 
above, losses could vary significantly based on the event. Losses could be occurred through paying an 
attacker. Additionally, a large-scale attack could cause economic losses if services are impacted through 
an attack. 

Land Use and Development 

As population increases in the County, more people are exposed to the impacts of a potential cyber-
hazard. However, with lack of significant population growth in the County, land use and development 
are not projected to impact this hazard. 



 178 Southeast Region Hazard Mitigation Plan - HIRA 

6.7.16. Hazardous Materials Release 

Location 

Locations of fixed facilities in Bent County were determined by utilizing the EPA Facility Registry Service 
(FRS) database. The FRS provides access to a single source of comprehensive information about facilities 
subject to environmental regulations or of environmental interest.75 Facilities that are regulated for 
hazardous materials, hazardous waste, toxic releases, etc. are listed under the FRS. According to this 
source, Bent County has four fixed facilities that could result in a hazmat release, as shown in Figure 
6-59. 

 
75 https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/ 

https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/
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Figure 6-59 Bent County Hazmat Fixed Facility Sites 
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For transportation related incidents, in Bent County Highway 50 is a designated Hazardous Materials 
Route by CDOT. Additionally, the AT & SF Railroad runs through Bent County. These areas could be more 
likely sources of transportation related hazmat incidents. 

Previous Occurrences 

The US Department of Transportation’s Pipeline and Hazardous Materials Safety Administration 
(PHMSA) tracks transportation related hazardous materials spills and occurrences. Incidents are 
described in Table 6-44 below. There has been a total of 6 incidents from 1976 to July 2019, totaling 
$461,905 in damages. All incidents occurred in/near Las Animas. 

Table 6-44 Bent County Previous Hazmat Occurrences 

Date of 
Incident 

Incident 
City 

Incident 
route Damages Mode of 

Transportation Description 

1/11/2015 Las 
Animas 

Colorado 
hwy 50 

post 397 
$460,850 Highway 

It is still unknown for sure exactly what 
caused the accident since the driver 
passed away with no witnesses.  
However, the truck rolled on the road 
just west of las animas co.  In the 
process of rolling on its side it rolled off 
the hwy to the right for a total of 1 3/4 
rolls.  The side of the fuel tank was 
ripped open by the pavement approx. 1  
by 5  roughly in the middle of the barrel 
of the tank.  The tank came to rest with 
the gouge facing up so the release took 
place during the roll.  No one was there 
to help stop the leak immediately. 

3/9/1995 Las 
Animas Hwy 50 $20 Highway 

Driver did not stick tanks per customer 
request and overfilled.  Above ground 
tank. 

3/16/1994 Las 
Animas Route 50 $1,020 Highway 

Quick connect hose came off while 
unloading causing approximately 15 - 20 
gallons to spill on ground. Area was 
secured and cleaned up by certified haz 
mat company. I believe some type of 
locking system should be used to 
prevent cam locks from opening up and 
causing a spill. 

11/16/1992 Las 
Animas 

7th & 
grove 
street 

$15 Highway 

Driver began unloading process not 
aware that his station had already 
received a lead earlier tank was full.  
When driver started to unload ran tank 
over spill product. 

9/2/1977 Las 
Animas 

 $0 Highway  

6/20/1976 Las 
Animas 

 $0 Highway  

Totals: 6   $461,905   
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Additionally, although not noted in national databases, Bent County noted a 2008 hazardous materials 
release.  A mix of poisons, corrosives, and explosives were released on the west edge of Las Animas at 
US Highway 50 and the airport.  There were $15,000 in damages associated with the spill.  All costs were 
paid by the trucking company involved. This brings the total damages in the County to $476,905. 

There have not been any significant fixed facilities hazmat incidents in Bent County. 

Probability  

Based on 7 previous occurrences from 1976 to 2019, there is a 16% chance of annual occurrence of a 
hazmat incident in Bent County, equating to a likely probability. It is most probable for a transportation 
related incident to occur over a fixed facility incident. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

People and the environment are at the highest risk to hazmat incidents in Bent County. As 
demonstrated by previous occurrences, drivers transporting hazardous materials are at a high risk to 
accidents that may lead to releases, particularly along Highway 50. Populations near the highway are at 
a higher risk to transportation related hazmat incidents. Highway 50 runs through Las Animas. Fixed 
Facility releases are less common in the County, however, there is still potential for a release. Fixed 
facilities are located in Las Animas and unincorporated County, increasing the risk of a release in these 
communities. Additionally, a release can significantly impact natural resources such as surface water, 
groundwater, and soil. Remediation for environmental impacts can be a costly expense. 

Potential Losses 

Losses from a hazmat incident can come in the form of direct impacts and response as well as ongoing 
clean up after the incident. Additionally, a hazmat incident can cause injuries or death to nearby 
populations. Bent County has experienced $476,905 in damages from hazmat incidents from 1976 to 
July 2019, equating to $11,090 in annual losses. 

Land Use and Development 

Future development in the County will increase the number of people exposed to possible hazardous 
materials incidents.  Continued training for emergency response personnel, as well as the 
implementation of reverse 911 systems, can greatly reduce risks to people in spill zones.  Continued 
public education to the risks and amount of hazardous materials either fixed in or traveling through the 
County will also reduce risks to public safety. 

6.7.17. Pandemic and Zoonotic Diseases 

Previous Occurrences 

Pandemic Influenza 

There were four acknowledged pandemics in the twentieth century and one in the twenty-first century. 
It is likely these pandemics impacted Bent County. 

• 1918-19 Spanish flu (H1N1)—This flu is estimated to have sickened 20-40% of the world’s 
population. Over 20 million people lost their lives. Between September 1918 and April 1919, 
500,000 Americans died. The flu spread rapidly; many died within a few days of infection, others 
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from secondary complications. The attack rate and mortality were highest among adults 20-50 
years old; the reasons for this are uncertain.  

• 1957-58 Asian flu (H2N2)—This virus was quickly identified due to advances in technology, and 
a vaccine was produced. Infection rates were highest among school children, young adults, and 
pregnant women. The elderly had the highest rates of death. A second wave developed in 1958. 
In total, there were about 70,000 deaths in the United States. Worldwide deaths were 
estimated between 1 and 2 million. 

• 1968-69 Hong Kong flu (H3N2)—This strain caused approximately 34,000 deaths in the United 
States and more than 700,000 deaths worldwide. It was first detected in Hong Kong in early 
1968 and spread to the United States later that year. Those over age 65 were most likely to die. 
This virus returned in 1970 and 1972 and still circulates today. 

• 2009-2010 Swine flu (H1N1)—This flu strain was first detected in the U.S. in California in April 
2009. It was identified as H1N1 but was not the exact strain that appeared in 1918. Worldwide 
health response quickly ramped up in April in preparation for a pandemic. All 50 U.S. states 
reported cases of 2009 H1N1 by June 19, 2009. This strain caused 14,286 deaths worldwide and 
2,117 laboratory-confirmed deaths in the U.S. according to the CDC. In Baca County, there was 
one confirmed death from the Swine Flu. 

Hantavirus 

From 1993 (when the disease was first reported by CDPHE) through December 2018, there has not been 
any cases of hantavirus in Bent County. However, hantavirus is typically found in rural areas like Bent 
County, so the County is still vulnerable to the virus. Statewide during this timeframe, there has been 
115 cases, with 41 of those ending in a fatality.76 

Plague 

The CDPHE reported that between 2005 and 2017, 20 cases of human plague have been documented in 
Colorado, none in Bent County. 

Rabies 

Rabies is tested in wild and domestic animals across the State, including bats, skunks, other wildlife, and 
domestic animals. The CDPHE reports on positive-tested animals since 2007. Figure 6-60 shows rabies-
positive terrestrial mammals during this time period, with several reports in Bent County.  

 
76 CDPHE; https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub 

https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub
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Figure 6-60 Rabies Positive Mammals in Colorado 

 

Tularemia 

According to the CDPHE, there were 88 cases of tularemia statewide from 2012-2017. None of these 
cases occurred in Bent County. 

West Nile Virus 

According to the CDPHE, in Bent County there has been 20 cases of West Nile virus from 2002-2018. 
Since 2002, Colorado has experienced 5,409 cases of West Nile virus, and has one of the highest incident 
rates of West Nile virus in the nation.77 

Probability 

Similar to infestations, the calculation for future occurrence of the diseases profiled here must first be 
considered in light of circumstances.  The diseases are naturally occurring in the populations of animals 
which always reside in the County.  In addition, this plan examines when these diseases manifest in 
severe injury or fatalities among humans.  Given these assumptions, the likelihood of future occurrence 
is likely. 

 
77 https://www.cdc.gov/westnile/statsmaps/cumMapsData.html 

https://www.cdc.gov/westnile/statsmaps/cumMapsData.html


 184 Southeast Region Hazard Mitigation Plan - HIRA 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Pandemic Influenza 

The total County population of 5,866 could potentially be exposed to a pandemic flu outbreak. 
According to the Colorado Department of Public Health and Environment’s Internal Emergency 
Response Implementation Plan, susceptibility to the pandemic influenza virus strain will be universal, 
and the disease affect approximately 30% of the State’s overall population. 

Illness rates will be highest among school-age children (about 40%) and decline with age. Among 
working adults, an average of 20% will become ill during a community outbreak. In a severe pandemic, it 
is expected that absenteeism may reach 40% due to illness, the need to care for ill family members, and 
fear of infection.  

The number of hospitalizations and deaths will depend on the virulence of the virus. Risk groups cannot 
be predicted with certainty. During the annual influenza season, infants, the elderly, the chronically ill, 
and pregnant women are usually at higher risk. But, in contrast, in the 1918 pandemic, most deaths 
occurred among young, previously healthy adults. 

If a pandemic event affected 30% of the Bent County population, approximately 1,759 people in the 
County could become ill. Local medical staff and resources would be quickly overwhelmed. Public fear 
and anxiety could cause some panic behaviors. The more densely populated areas of the County as well 
as schools and hospitals would likely be more susceptible to the spread of the flu. It is difficult to 
quantify potential losses any further. 

Zoonotic Diseases 

The primary concern with zoonotic diseases is the impacts to human health. Zoonotic diseases can cause 
severe illness or death in populations. Additionally, zoonotic diseases can impact domestic livestock, 
which can negatively affect the agriculture economy of the County. Due to the rural nature of the 
County, the populations will continue to be exposed to animals that carry zoonotic diseases. 

People who work or recreate outside are at a higher risk to West Nile virus, although the whole 
population of the County is at risk. According to the CDPHE, people of any age can get West Nile virus. 
However, the elderly are at the greatest risk for severe disease. People with certain medical conditions 
such as cancer, diabetes, hypertension, kidney disease, and people who have received organ transplants 
are also at greater risk for serious illness. In Bent County, 16.9% of residents are 65 years or older. These 
age groups are more vulnerable to the severe impacts of West Nile virus.  

Potential Losses 

Losses associated with pandemic influenza and zoonotic diseases in this profile are primarily the impact 
to people, causing sickness and death. Additionally, pandemic flu can have a direct economic impact 
through costs such as response costs (hospitalizations, drug costs, etc.) and an indirect economic impact 
such as loss of productivity at work/school. Additionally, livestock infected with zoonotic diseases can 
cause economic losses to the agriculture industry. With a lack of recorded losses in the County, it is 
assumed all jurisdictions are at equal risk to losses. 



 185 Southeast Region Hazard Mitigation Plan - HIRA 

Land Use and Development 

Future development is not expected to significantly impact this hazard, though population growth in 
each county could increase exposure to West Nile Virus and pandemic flu, and increase the ability of 
each disease to be transmitted among the population of the County.  If the median age of County 
residents continues to increase, vulnerability to pandemic and zoonotic diseases may increase, due to 
the fact that these diseases are more deadly to senior citizens.  
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6.8. Crowley County Risk Assessment 
6.8.1. Hazard Summary Risk Ranking 

Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in the following figures below. 

Table 6-45 Crowley County Risk Ranking 

Crowley County Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 2 2 1 5 M 
Extreme Cold 3 3 2 8 H 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 2 2 5 M 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

6.8.2. Agricultural Infestation 

Previous Occurrences 

Due to the regional nature of this hazard, see Section 4.5.3. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Crops and rangeland in Crowley County are the primary concern with an agricultural infestation. 
Agriculture is an important aspect of Crowley County’s economy. According to the 2017 USDA Census of 
Agriculture, Crowley County has 246 farms totaling 484,328 acres. The estimated market value of 
agricultural products sold is $96,277,000. An agricultural infestation could impact the livelihood of 



 187 Southeast Region Hazard Mitigation Plan - HIRA 

residents in the County. A noxious weed infestation could also directly impact jurisdictions through time 
and resources spent on controlling the infestation.  

Potential Losses 

Losses from this hazard are primarily agricultural related. Without robust previous occurrence data, it is 
difficult to quantify potential losses. According to the USDA Risk Management Agency, Crowley County 
has experienced $4,954 in crop indemnity payments due to insects from 1991 to 2018. This equates to 
$183 in annual losses. Secondary losses include trickle-down impacts to local business from lack of 
revenue during economic hardships in the agricultural community. Losses specific to the jurisdiction 
would be related to the cost of control of the infestation. 

Land Use and Development 

Any future agricultural endeavor in the County is vulnerable to the impacts of this hazard. Population 
change and related structural development will not directly impact this hazard. 

6.8.3. Dam and Levee Failure 

Location 

Dams 

According to the Colorado Division of Water Resources, Dam Safety, as of May 2019, there are 22 
jurisdictional dams in Crowley County. A jurisdictional dam is a dam creating a reservoir with a capacity 
of more than 100 acre-feet, or creates a reservoir with a surface area in excess of 20 acres at the high-
water line, or exceeds 10 feet in height measured vertically from the elevation of the lowest point of the 
natural surface of the ground where that point occurs along the longitudinal centerline of the dam up to 
the crest of the emergency spillway of the dam.78 Five of these dams are low hazard, one significant 
hazard, one high hazard (Lake Henry), four are considered No Public Hazard (NPH), and eleven are 
considered No Hazard. The high hazard dam has an Emergency Action Plan (EAP) dated 3/26/2018. 
These dams are listed in Table 6-46 and mapped in Figure 6-61. There are no non-jurisdictional dams in 
the County.  

Table 6-46 Jurisdictional Dams in Crowley County 

Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Box Springs #1 Horse Creek Las Animas Low Not 
Required  

Box Springs #2 Horse Creek Las Animas Low Not 
Required  

Box Springs #3 Horse Creek Las Animas N Not 
Required  

Box Springs #4 Horse Creek Las Animas Low Not 
Required  

Box Springs #5 Horse Creek Las Animas N Not 
Required  

 
78 https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5
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Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Bob Creek Bob Creek Crowley N Not 
Required  

Cow Butte #2 Black Draw Las Animas N Not 
Required  

Cow Butte #3 Black Draw Las Animas N Not 
Required  

Cow Butte #4 Black Draw Las Animas N Not 
Required  

Cudahy #1 Bob Creek Rocky Ford Low Not 
Required  

Epler #4 Black Draw Las Animas N Not 
Required  

George Lewis #5   N Not 
Required  

George Lewis #6 Arkansas River Olney Springs NPH Not 
Required  

Hope Lake Breckenridge 
Creek Las Animas N Not 

Required  

Lake Henry Horse Creek Ordway High Yes 3/26/2018 
Lake Meredith Bob Creek Rocky Ford Significant Yes 12/26/2017 

Lolita #3 Black Draw Las Animas NPH Not 
Required  

Owens Breckenridge 
Creek Ordway N Not 

Required  

Reservoir #1 Pond Creek Las Animas NPH Not 
Required  

Reservoir #2 Pond Creek Las Animas NPH Not 
Required  

Windmill Lake Lone Tree Creek Las Animas N Not 
Required  

Ordway Town Res. 
Cell No. 2 Bob Creek Ordway Low Not 

Required  
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Figure 6-61 Dams in Crowley County 

 

Lastly, there are 22 livestock water tank and erosion control dams in the County. These structures 
include all reservoirs built after April 17, 1941, on watercourses which the state engineer has 
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determined to be "normally dry" and having a capacity of not more than ten acre-feet and a vertical 
height not exceeding fifteen feet from the bottom of the channel to the bottom of the spillway.79 

Levees 

There are no documented levees in Crowley County. However, the levee inventory may not be 
complete, as the County has not been mapped by the NFIP. Additionally, smaller levees or 
embankments that do not provide 100-year flood protection would not be captured in this inventory.    

Previous Occurrences 

There are no reports of significant dam or levee failures in Crowley County. However, there has been 
three incidents in the County (all involving the Lake Henry dam), reported by the National Performance 
of Dams Program (NPDP). The NPDP tracks dam incidents, described as events that affect the structural 
and functional integrity of dams, though not necessarily causing failure and not including ordinary 
maintenance and repair, vandalism, acts of war, recreational accidents, and sabotage. The events are 
described in Table 6-47 below. 

Table 6-47 Dam Incidents in Crowley County 

Name Date of 
Incident 

Description of 
Incident 

Nearest 
Town County Class Waterway Failure? 

Lake Henry 6/9/1995 Seepage Ordway Crowley Low Horse 
Creek No 

Lake Henry 4/20/2001 Embankment 
Slide Ordway Crowley Low Horse 

Creek No 

Lake Henry 6/14/2001 Embankment 
Slide Ordway Crowley Low Horse 

Creek No 

 

Probability 

Although there has not been any significant dam or levee failures in Crowley County, with 22 dams in 
the County, the risk of a failure remains. Based on this assessment, the probability is rated as occasional, 
or between 1% and 10% annual probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Dam failures can result in downstream flooding. Water released by a failed dam generates tremendous 
energy and can cause a flood that is catastrophic to life and property. Three factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of downstream development and infrastructure; and the nature of the terrain between the 
dam and the downstream development. A dam failure event can dislodge trees and boulders, carrying 
them downstream into developed areas. Inundation areas for high hazard dams are available through 
Colorado Dam Safety. These areas are mapped in Appendix F (FOUO). Based on this data, only a small 
portion of the southwest corner of the County is at risk to inundation from the Pueblo dam (located in 
Pueblo County). However, the Town of Ordway is listed as the first downstream community for Lake 

 
79 https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb 

https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb
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Henry dam, which is a high hazard dam, as well as Owens dam and Ordway Town Res. Cell No. 2, which 
is a low hazard dam. 

A catastrophic dam failure could challenge local response capabilities and require evacuations to save 
lives. Impacts to life safety would depend on the warning time and the resources available to notify and 
evacuate the public and could include major loss of life and potentially catastrophic damage to roads, 
bridges, and homes. Associated water quality and health concerns could also be an issue. 

No Crowley County dams were included in the Colorado Dam Safety social vulnerability, population at 
risk, or Colorado high hazard dam release analyses. 

Potential Losses 

With little previous occurrences, annual losses are difficult to quantify. Overall, losses from a dam failure 
will vary based on the dam involved, warning time, and time of day, but the potential exists for property 
losses into the billions and multiple deaths and injuries. The southwest corner of the County is at the 
highest risk to losses in the County from a dam failure event. 

Colorado law requires that high hazard dams have Emergency Action Plans (EAP), and that failure 
inundation maps be prepared as part of those plans.  The LPC did confirm the existence of an EAP for 
Lake Henry and Lake Meredith dams, which can help reduce losses in the event of a failure. 

Land Use and Development 

It is important that communities in the County keep the dam failure hazard in mind when permitting 
new development, particularly downstream of the high and significant hazard dams present in each 
county.  There are numerous low hazard dams in the County.  These could become significant or high 
hazard dams if development occurs below or downstream of them.  

6.8.4. Drought 

Location 

All of Crowley County is susceptible to drought. With the majority land area in the County used for 
agricultural purposes, the County has significant exposure to this hazard.  

Previous Occurrences 

Previous occurrences of drought can be measured in several ways. For this Plan, previous occurrences 
were determined by reviewing: precipitation averages over time to identify periods with precipitation 
amounts below the long-term average, U.S. Drought Monitor records/current conditions, and drought 
disaster declarations.  

Drought conditions based on precipitation deficits are described in Table 6-48, indicating the top five 
years of precipitation deficit departure from the long-term average of 11.98 inches. Precipitation deficits 
are also shown in Figure 6-62.  It is evident precipitation deficits have occurred throughout history in 
Crowley County, particularly in the 1930s and 2000s. Notably, 2002 was the top driest year since 1895, 
with only 4.43 inches of precipitation, equaling a 7.55-inch deficit. The year 2018, which was a notably 
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dry year in much of Colorado, resulted in a 1.59-inch precipitation deficit in the County, ranking it the 
36th driest year since 1895.80 

Table 6-48 Precipitation Deficits 1895-2019 

1901-2000 Precipitation Average Year Total Precipitation Deficit 
11.98 in. 2002 4.43 in. 7.55 in. 
11.98 in. 2012 5.39 in. 6.59 in. 
11.98 in. 1934 5.87 in. 6.11 in. 
11.98 in. 1964 6.32 in. 5.66 in. 
11.98 in. 1956 6.57 in. 5.41 in. 

 

Figure 6-62 Precipitation Deficits 1895-2016 

 

Drought conditions based on U.S. Drought Monitor records are shown in Figure 6-63.81 Based on this 
data, the most severe drought conditions during this timeframe occurred from approximately 2012 to 
2015. For parts of 2012 and 2013, 100% of the County was experiencing exceptional (D4) drought 
conditions. Other notable periods of drought during this time period was approximately 2002 to 2004, 
2006, 2011, and 2018 to 2019. There has been some level of drought in the County nearly every year 
since 2000.  

 
80 NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published May 
2019, retrieved on July 19, 2019 from https://www.ncdc.noaa.gov/cag/ 
81 https://droughtmonitor.unl.edu/Data/Timeseries.aspx for Crowly County 

https://droughtmonitor.unl.edu/Data/Timeseries.aspx
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Figure 6-63 Crowley County Previous Droughts 

  

 

Lastly, there have been 13 drought disaster declarations that have impacted Crowley County from 1977 
to 2018 (see  

Table 6-1-Disaster Declaration Summary). 

Recent droughts are described below. 

2018: Drought in 2018 impacted the entire State of Colorado. Low winter snowpack was the main cause 
of dry conditions across the State. By August 2018, much of southeast Colorado, including all of Crowley 
County, was experiencing extreme (D3) drought conditions. These conditions impacted farmers as well 
as heightened wildfire concerns.  In the past, even losses of many thousands of acres have cost 
agricultural communities hundreds of millions of dollars. Fortunately, soil moisture from prior year 
precipitation was adequate to offset the worst impacts of drought to the agricultural community in Bent 
County. Additionally, drought conditions improved dramatically during the spring of 2019, also helping 
to ease the impact of the 2018 drought. The 2018 drought did lead to declaring Crowly County as a 
Primary county in a USDA Secretarial Natural Disaster designation for drought. 

2012: After being hit with drought in 2011, the southeastern portion of Colorado experienced its second 
consecutive year of severe drought conditions in 2012. The 2012 drought impacted the entire State of 
Colorado, with the state reporting 98,086 failed agricultural acres and 124,461 prevented planting 
acres.82 During this time 100% of Crowley County was experiencing exceptional (D4) drought conditions. 
The 2012 drought lead to declaring all Southeast Region counties as Primary counties in a USDA 
Secretarial Natural Disaster designation for drought. 

As of July 2019, no part of Crowley County is experiencing drought. 

See Appendix C for details regarding previous drought events prior to the 2014 Southeast Hazard 
Mitigation Plan. 

Probability 

Drought is a normal part of Colorado’s climate and will continue to persist in the future. According to 
the 2018 Colorado State Hazard Mitigation Plan, historical analysis of precipitation shows short duration 
droughts occur somewhere in Colorado nine of out ten years (McKee et al., 1999). However, severe, 
widespread multiyear droughts are much less common. 

 
82 https://climate.colostate.edu/pdfs/drought_2012.pdf 

https://climate.colostate.edu/pdfs/drought_2012.pdf
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For the purposes of this Plan, the number of drought disaster declarations for each County is utilized to 
determine the probability of drought. This allows for a consistent measurement for determining drought 
conditions that negatively impact the Southeast Region. In Crowley County, there have been 13 drought 
disaster declarations from 1977 to 2018, equating to a 32% annual chance of drought occurrence, or a 
likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The most 
significant impacts associated with drought in Colorado are those related to water intensive activities 
such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
preservation. Drought conditions can also cause soil to compact, increasing an area’s susceptibility to 
flooding, and reduce vegetation cover, which exposes soil to wind and erosion. Additionally, drought 
conditions can increase the County’s risk to wildfire. Drought impacts increase with the length of a 
drought, as carry-over supplies in reservoirs are depleted and water levels in groundwater basins 
decline. Water supply issues for municipal, industrial, and domestic needs will be a concern for the 
entire County during droughts.  Most of the County’s water resources come from ground water, surface 
water reservoir storage, and the Arkansas River.  Vulnerability to low flows on the Arkansas River, which 
drains from the Rocky Mountains, increases with consecutive winters of below average snowpack. 

Agriculture is a large part of the Crowley County economy and is vulnerable to the impacts of drought. 
According to the 2017 USDA Census of Agriculture, Crowley County has 246 farms totaling 484,328 
acres. The estimated market value of agricultural products sold is $96,277,000. These assets are at risk 
to drought impacts. According to the Colorado Drought Plan – Visualization Story Map, the agriculture 
sector is the second-most vulnerable sector to drought in Crowley County (behind State assets), with a 
vulnerability score of 2.4. this is on par with the State average of 2.4.83 

The National Drought Mitigation Center reports on location-specific drought impacts from 2009 to May 
2019. In Crowley County, during this time period, there has been 92 reported impacts. The most impacts 
(32) were categorized as “agriculture,” followed by plants and wildlife (18 impacts), and relief, response, 
and restrictions (15 impacts). Examples of recorded impacts from the 2018 drought include fire bans, 
wildlife approaching buildings looking for food, boat restrictions on lakes due to low water, and 
increased dust. For agriculture, hay prices increased, and producers fed cattle a mix of hay and kale. 
Additionally, ranchers weened and sold cattle early. 

Potential Losses 

The largest potential losses in Crowley County are related to drought’s impact on agriculture. Agriculture 
is a primary driver of the economy in Crowley County, and droughts causing major economic impacts to 
crops and cattle could also trickle into the rest of the economy in the County. All jurisdictions and 
unincorporated County are impacted by drought events due to the connected nature of agriculture, 
water use, and the economy in the County. 

 
83 CWCB, State Drought Planning; 
https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae 

https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae
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Based on SHELDUS data from 1960 to 2017, Crowley County has experienced $1,897,695 in crop losses 
from drought (2017 dollars). This equates to $33,292 in annual losses. No property damages were 
recorded in SHELDUS.  

Land Use and Development 

An increase in population and development can put additional strain on water resources during a 
drought. As new development occurs, it is important to ensure adequate water supply for municipal, 
industrial, and agricultural uses during both normal and drought conditions. 

6.8.5. Earthquake 

Previous Occurrences 

There are limited reports of earthquakes in Crowley County. Past occurrences in the County were 
reported in the Earthquake Evaluation Report released by the CGS.  The CGS also released a publication, 
titled “Colorado Earthquake Information 1867-1996,” that provides details on past earthquakes. Based 
on that report, information of specific occurrences that affected the County are as follows: 

November 28, 1955 – During the late evening on November 27, 1955 (local time) a light earthquake 
shook a limited area in southeastern Colorado.  Murphy and Cloud (1957) stated that intensity IV was 
reported at Fowler and Sugar City.  The CGS rated the report for the Colorado Experiment Station at III.  
The earthquake was also felt at Nepesta, Ordway, and Rocky Ford. Figure 6-103 is an intensity map for 
this event.  According to the USGS quarterly series “Abstracts of Earthquake Reports,” Pueblo 
experienced intensity IV effects.  Based on the intensity map, the felt area for this event is around 1,500 
km2.  Hadsell (1968) reported it at 1,000 km2. 
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Figure 6-64 Crowley County November 28, 1955 Earthquake 

 
 

August 16, 2009 - An earthquake hit Colorado’s plains, setting off tremors across the southeastern part 
of the state and into western Kansas, but causing no reported damage.  The National Earthquake 
Information Center in Golden confirmed that a magnitude 3.9 earthquake occurred at 6:22 p.m. in 
southeastern Colorado, about 180 miles southeast of Denver. 

Additionally, the USGS Earthquake Catalog was searched for previous earthquakes in the County. 
According to this database, there has been no additional earthquakes in the County since 1900. 

Probability 

Based on previous occurrences and knowledge on seismic activity in Crowley County, the probability of 
an earthquake is possible. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

It can be assumed all existing and future buildings and populations are at risk to the earthquake hazard. 
However, building codes can help reduce the risk to structures during an earthquake. Previous damages 
from earthquakes in Crowley County have been minor (rattling of loose objects). However, it is possible 
for the Cheraw Fault, which passes through the southeastern portion of the County, to produce a strong 
earthquake. The 2008 and 2014 Southeast Region hazard mitigation plans utilized a 7.0 magnitude 
scenario as the maximum magnitude produced from the Cheraw Fault. A 7.0 magnitude earthquake is 
considered a major earthquake that can cause serious damage over larger areas. Older buildings that 
are not constructed to modern day building codes are more at risk to these damages throughout the 
County. Additionally, the southern portion of the County is at a closer proximity to the fault than the 
northern non-incorporated areas, putting communities there at a higher risk to damages. 

Potential Losses 

The most appropriate loss estimation methodology for seismic hazards involves scenario modeling using 
FEMA’s Hazus loss estimation software. There are two levels of Hazus analysis, ‘Standard,’ which uses 
the default FEMA-derived datasets and damage functions, and ‘Enhanced,’ which uses independently 
compiled and accurately verified structure and infrastructure inventories and damage functions. The 
earthquake analysis conducted for this report includes a Standard level analysis using the latest version, 
Hazus-MH Earthquake Model V4.2. This risk assessment leveraged census tract data to conduct a 
Standard Hazus probabilistic scenario for Crowley County.  

A 2,500-year return period probabilistic scenario was used for the analysis (probability of 2% of 
occurrence in 50 years). A 2,500-year return period was chosen because the new International Building 
Code uses a 2,500-year map as the basis for building design. Based on CGS data, the highest magnitude 
earthquake that could be expected to occur in Crowley County is a 7.0. This value was used in the 
probabilistic scenario in Hazus. 

Results 

Hazus estimates that there are 1,000 buildings in the County which have an aggregate total replacement 
value of $313 million (excluding contents). Hazus estimates that about 53 buildings will be at least 
moderately damaged. This is under 1% of the buildings in the County. Residential homes will be the 
most impacted. 

The total economic loss estimated for the earthquake is $4.37 million, which includes building and 
lifeline related losses based on the County’s available inventory. The building losses are broken into two 
categories: direct building losses and business interruption losses. The direct building losses are the 
estimated costs to repair or replace the damage caused to the building and its contents. The business 
interruption losses are the losses associated with inability to operate a business because of the damage 
sustained during the earthquake. Business interruption losses also include the temporary living expenses 
for those people displaced from their homes because of the earthquake. The total building-related 
losses were $2.19 million; business-related losses were estimated at $500 thousand. The largest loss 
was sustained by the residential occupancies which made up over 44% of the total loss. Due to the 
analysis performed by Census Tract (with only one located across the entire County), it is difficult to 
determine losses by jurisdiction. In general, it can be estimated that the highest losses will be associated 
with populated towns, which contain more buildings. 
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Hazus estimates the number of people that will be injured and killed by the earthquake. The casualties 
are broken down into four severity levels that describe the extent of the injuries. The levels are 
described as follows; 

• Severity Level 1: Injuries will require medical attention but hospitalization is not needed. 
• Severity Level 2: Injuries will require hospitalization but are not considered life-threatening 
• Severity Level 3: Injuries will require hospitalization and can become life threatening if not 
• promptly treated. 
• Severity Level 4: Victims are killed by the earthquake 

The lone casualty estimated for Crowley County was a Level 1.  This was modeled to be the same during 
any time of the day. 

A number of variables are included in Hazus analyses in order to arrive at the estimated values of loss 
due to earthquake. For this reason, it is important to note that the Hazus loss estimates detailed above 
should not be used as a precise measure, but rather viewed from the perspective of the potential 
magnitudes of expected losses. 

Land Use and Development  

With the unpredictab+le nature of earthquake epicenter locations, it is not feasible to identify specific 
areas where development may exacerbate the risk to an earthquake. As population and development 
expand, enforcement of the unified construction code has great potential to mitigate increasing 
vulnerability and development pressure. 

6.8.6. Extreme Temperatures: Extreme Cold 

Location 

Extreme cold temperatures can impact the entire County. Figure 6-65 shows the extreme temperature 
highs and lows for Ordway. The lowest recorded temperature from this data is -25 degrees.84 

 
84 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-65 Temperature Extremes in Ordway, Colorado - Cold 

 

Previous Occurrences 

In a region known for extremely cold weather, exacerbated by high winds, temperature extremes and 
particularly severe cold present a danger to the inhabitants of the County.  Surprisingly, the NCEI 
database reflects no extreme cold or extreme wind-chill events in the County between 1996 and 2019.  
The 2018 State Hazard Mitigation Plan does record the following events that affected the southeast 
plains, which likely includes Crowley County. No new extreme cold events have occurred since the 2014 
Southeast Region Hazard Mitigation Plan in Crowley County. 

January 17-18, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -30°F to -50°F were recorded. 

February 1-4, 1996 - In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

March 24-25, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -40°F were recorded. 

December 25-26, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted 
in extreme wind chill.  Wind chills of -2°F to -35°F were recorded. 

January 11-16, 1997 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

Probability 

Extreme cold temperatures occur yearly in Crowley County; therefore, they have a highly likely 
probability of occurrence. However, extreme cold events that cause damages or injuries are less likely to 
occur. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme cold impacts in Crowley County was available during the development of this 
Plan.  The primary concern with extreme cold temperatures is for impacts to human life. Exposure to 
extreme cold can cause conditions such as hypothermia and frost bite, which can be deadly. The elderly 
population in the County is most vulnerable to temperature extremes. In Crowley County, 13% of the 
population is 65 and older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory.  The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme cold.   

Impacts to structures from extreme cold can affect the supporting mechanisms or systems of a 
community’s infrastructure.  For example, when extreme cold is coupled with high winds or ice storms, 
power lines may be downed, resulting in an interruption in the transmission of that power shutting 
down electric furnaces, which may lead to frozen pipes in homes and businesses.  

Additionally, extremely cold temperatures can have negative impacts on crops, particularly if there is no 
snow on the ground or they cause an early or late season freeze. Crowley County has 246 farms totaling 
484,328 acres. The estimated market value of agricultural products sold is $96,277,000. Extreme cold 
has the potential to negatively impact the agricultural economy in the County. 

Potential Losses 

Losses may include damages from frozen pipes as well as impacts to human health/loss of life due to 
extreme cold. All populations in the County are at risk to extreme cold, and unincorporated County is 
also at risk to crop losses from extreme cold. 

Based on USDA Risk Management Agency Data, Crowley County has experienced $122,395 in insured 
indemnity amounts from 1991 through 2018 due to cold winters, frost, or freeze.85 This equates to 
$4,533 in annual losses. 

There is not enough recorded damage data to include an annualized loss estimate for other damages 
associated with extreme cold. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme cold. 
New development may also be impacted by scenarios such as burst pipes.  

6.8.7. Extreme Temperatures: Extreme Heat 

Location 

Extreme heat can impact the entire County. Figure 6-66 shows the extreme temperature highs and lows 
for Las Animas. The highest recorded temperature in this data is 111 degrees.86 Across the County, 
maximum temperatures routinely break 100 degrees during the summer months. 

 
85 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 
86 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-66 Temperature Extremes in Ordway, Colorado - Heat 

 

Previous Occurrences 

The NCEI Storm Events Database does not report any extreme heat events in the County. The 2018 
Colorado Hazard Mitigation Plan reports the number of days above 90, 95, and 100 degrees, as well as 
number of heat waves from 1981 to 2017. Based on this data Crowley County has experienced 2,386, 
1,221, and 305 days above 90, 95, and 100 degrees, respectively. Additionally, the County has 
experienced 266 heat waves during this time period. This places Crowley County fourth in the State for 
number of days above 90 degrees from 1981 to 2017, as well as third in the State for number of heat 
waves during this time period. 

One possible explanation for the lack of reported extreme heat events may be that the humidity of the 
eastern plains is very low (compared to the rest of the nation), but that the highest temperatures in the 
State occur in this region. This indicates that while many hot days in the planning area fall in the ‘danger’ 
or ‘extreme danger’ area of the heat index, the low humidity may make the heat feel less uncomfortable 
on the population. It is possible; therefore, that the population may not notice the effects of extreme 
heat on themselves until serious injury occurs.87 

Probability  

Based on the climate of Crowley County and the number of days over 90 degrees from 1981 to 2017, 
extreme heat events are expected to occur yearly, and are considered highly likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme heat impacts in Crowley County was available during the development of this 
Plan. However, the primary impact of extreme heat is on people rather than structures. The elderly 
population in the County is most vulnerable to temperature extremes. In Crowley County, 13% of the 
population is 65 and older. However, many residents of southeast Colorado are self-sufficient and 

 
87 Colorado Climate Center 
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accustomed to rural living and the climate extremes that are part of the territory. The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme heat. Additionally, people who work, frequently recreate outside, or participate in 
sporting events outside are also vulnerable to extreme heat. This group of people should take extra 
precaution during physical activity on extreme heat days. 

Extreme heat can have secondary impacts on the supporting mechanisms or systems of a community’s 
infrastructure.  For example, when high amounts of utilization are imposed on the power system due to 
extremely hot temperatures, it can cause an interruption in the transmission of that power, shutting 
down air conditioning capabilities or refrigeration that can lead to spoiled foods, etc. Additionally, 
extreme heat has the potential to impact the integrity of transportation infrastructure, causing issues 
such as softening roads and expanding railroad tracks.   

Extreme heat can also impact crops through secondary effects such as decreased soil moisture as well as 
directly through heat stress. Crowley County has 246 farms totaling 484,328 acres. The estimated 
market value of agricultural products sold is $96,277,000. Extreme heat has the potential to negatively 
impact the agricultural economy in the County. 

Additionally, extreme heat can worsen wildfire conditions, particularly when combined with high winds. 
Extreme heat can also lead to or exacerbate drought conditions. 

Potential Losses 

There is no recorded damage information for extreme heat in Crowley County. The most severe losses 
from extreme heat are related to human health from heat related illness. However, losses from 
secondary hazards, such as wildfire, could be significant. All populations in each jurisdiction are at risk to 
extreme heat, and unincorporated County is also at risk to crop losses from extreme heat. 

Based on USDA Risk Management Agency Data, Crowley County has experienced $169,387 in insured 
indemnity amounts from 1991 through 2018 due to heat.88 This equates to $6,273 in annual losses. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme heat.  

6.8.8. Flooding 

Location 

The Crowley County floodplain is not digitally mapped by the NFIP. Therefore, the best available 
floodplain data was generated for the 2018 Colorado State Hazard Mitigation Plan. Using Hazus-MH 4.0, 
a standard Level 1 analysis was conducted develop a stream network and hydrology for a 10-square mile 
drainage area. The 30-meter (one arc second) DEMs were used in this analysis as the terrain source. 
Hazus then ran hydraulics for and delineated the 100-year floodplain boundary. While not as accurate as 
an official FEMA floodplain, this boundary is available for use in GIS and is currently the best available 
data for the County. Figure 6-67 shows the floodplain for Crowley County. The floodplain impacts many 
areas of unincorporated County, as well as through several jurisdictions, including Crowley, Ordway, and 
parts of Sugar City. 

 
88 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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Figure 6-67 Crowley County Hazus 100-year Floodplain 

 

Localized flooding also occurs throughout the County with several areas of primary concern. The County 
has determined a number of areas that incur repetitive local flooding.  The Crowley County Emergency 
Manager maintains a map of locations of flooding.  These areas are listed below.  

• 26483 Highway 96, Sugar City 
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• Lane 21 North of Highway 96, where Pond Creek Crosses Lane 21 
• Low Water Crossing on Road U at Lane 22 (approximately) 
• Low Water Crossing on Road K where K is crossed by Horse Creek 
• Lane 27 between CC & DD, approximately 1 mile south of the Lincoln County line 
• Road K and Lane 10 
• Road F.5 and Lane 11 
• Road C and Lane 11 
• Road D and Lane 13 
• Road D between Lane 13 and 14 

It was also noted that there has been repetitive flash flooding in Sugar City.  An event in April of 2000 
washed out a 12″ culvert.  This affected the wells owned by Sugar City.  As long as there continues to be 
a low water crossing at this area, flooding will continue. 

Previous Occurrences 

In total, there have been six recorded flooding events in the County from 1950 to May 2019.89 One of 
these events were labeled as a flood and five as flash floods. One of these events occurred near 
Crowley, three in Ordway, one in Sugar City, and one in unincorporated County. None of these events 
have recorded injuries or deaths. One event, occurring on 8/19/2004 in Sugar City caused $30,000 in 
recorded damages, including water in basements, in some cases more than four feet deep, which 
damaged and destroyed personal property. Other recorded qualitative damages include, flooded 
highways, washed out bridges, and road closures. 

Flooding events in the County since the 2014 Southeast Region Hazard Mitigation Plan are described 
below. A description of all previous occurrences can be found in Appendix C. 

Table 6-49 Flooding Events in Crowley County from 2014 to 2019 

Date Location Flood Type Description 

7/25/2016 Town of 
Crowley Flash Flood Heavy rain produced flash flooding and high water in the 

Crowley and Ordway areas. 
 

NFIP Information 

Crowley County has not been mapped by the NFIP nor does it participate in the program at this time.  
The Town of Ordway has no policies, and the Town of Crowley has no Special Flood Hazard Area 
(NSFHA) and no policies.   

Probability  

Based on six floods from 1950 to 2019, there is a 9% annual chance of flood occurrence in the County, 
equating to a possible probability.  

 
89 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; LPC 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Floods can cause substantial damage to infrastructure across the County. Areas with significant 
floodplains are primarily located in unincorporated County and the Towns of Crowley and Ordway, as 
well as near Sugar City. Damages in unincorporated areas can include (but are not limited to) rural 
structures, roads, and crops. As demonstrated in the previous occurrences, issues such as flooded 
basements, bridges, and roads can occur in/near the jurisdictions, particularly in Ordway, Crowley, and 
Sugar City. The area around Olney Springs is largely not impacted by flooding. This indicates much of the 
County is vulnerable to this hazard. Flooding can also cause injury and death to populations in the 
County. 

Potential Losses 

Planning level flood loss estimates were conducted by county for the 2018 Colorado State Hazard 
Mitigation Plan using Hazus-MH (Hazus) software. This data was utilized for incorporation into this Plan. 
Hazus is FEMA’s GIS-based natural hazard loss estimation software. The Hazus flood model results 
include analysis for Crowley County, modeling streams draining a 10 square mile minimum drainage 
area, using 30 meter (1 arc second) Digital Elevation Models (DEM). Hydrology and hydraulic processes 
utilize the DEMs, along with flows from USGS regional regression equations and stream gauge data, to 
determine reach discharges and to model the floodplain. Losses are then calculated using Hazus national 
baseline inventories (buildings and population) at the census block level, in addition to critical 
infrastructure sited at the local level. 

Hazus produces a flood polygon and flood-depth grid that represents the 100-year floodplain. The 100-
year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year. 
While not as accurate as official flood maps, these floodplain boundaries are available for use in GIS and 
could be valuable to Crowley County, given it has not been mapped by the National Flood Insurance 
Program. Hazus generated damage estimates are directly related to depth of flooding and are based on 
FEMA’s depth-damage functions. For example, a two-foot flood generally results in about 20% damage 
to a structure (which translates to 20% of the structure’s replacement value). The Hazus flood analysis 
results provide number of buildings impacted, estimates of the building repair costs, and the associated 
loss of building contents and business inventory. Building damage can cause additional losses to a 
community as a whole by restricting the building’s ability to function properly. Income loss data 
accounts for losses such as business interruption and rental income losses as well as the resources 
associated with damage repair and job and housing losses.  

Potential losses derived from Hazus used default national databases and may contain inaccuracies; loss 
estimates should be used for planning level applications only. The damaged building counts generated 
are susceptible to rounding errors and are likely the weakest output of the model due to the use of 
census blocks for analysis. In rural communities, census blocks are large and often sparsely populated or 
developed, which may create inaccurate loss estimates. Hazus assumes population and building 
inventory to be evenly distributed over a census block; flooding may occur in a small section of the 
census block where there are not actually any buildings or people, but the model assumes that there is 
damage to that block. In addition, excessive flood depths may occur due to problems with a DEM or 
when modeling lake flooding. Errors in the extent and depth of the floodplain may also be present from 
the use of 30-meter digital elevation models. Hazus Enhance (Level II) analyses based on local building 
inventory, higher resolution terrain models, and Digital Flood Insurance Rate Maps (DFIRMs) could be 
used in the future to refine and improve the accuracy of the results.    
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Maps and Results 

According to the Hazus model output, about 14 buildings would be at least moderately damaged by a 
county-wide 100-year flood, which is over 60% of the buildings in the scenario. No buildings are 
estimated to be completely destroyed. The model estimates 365 households (or 1,096 people) will be 
displaced due to the flood. Displacement includes households evacuated from within or very near to the 
inundated area. The areas with the majority of displaced populations include along the Arkansas River in 
southern unincorporated County (356 people) and just south of the Town of Crowley (385 people). In 
Ordway, 190 people are estimated to be displaced. Of the total displaced populations, 622 people are 
estimated to seek temporary shelter in public shelters. Figure 6-68 shows locations of displaced 
populations. 
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Figure 6-68 Crowley County Hazus 100-year Flood Displaced Populations 

 

The total economic loss estimated for the flood event is $6.07 million, which represents 4.27% of the 
total replacement value of the County’s building stock. Total economic losses are a combination of 
direct building losses and business interruption losses. 
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The economic losses are broken into two categories: direct building losses and business interruption 
losses. The direct building losses are the estimated costs to repair or replace the damage caused to the 
building and its contents. The business interruption losses are the losses associated with inability to 
operate a business because of the damage sustained during the flood. Business interruption losses also 
include the temporary living expenses for those people displaced from their homes because of the 
flood. The direct building-related losses for the County were $6.04 million. Residential occupancies 
made up 76.66% of the total loss. Business interruption losses were $30,000. 

Additionally, the model estimates that a total of 619 tons of debris will be generated. Of the total 
amount, Finishes comprises 76% of the total, Structure comprises 7% of the total, and Foundation 
comprises 17%. If the debris tonnage is converted into an estimated number of truckloads, it will require 
25 truckloads (25 tons/truck) to remove the debris generated by the flood. 

Figure 6-69 shows the Hazus generated flood depths for a 1% annual chance (100-year) flood event for 
the County. 
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Figure 6-69 Crowley County Hazus 100-year Flood Depth 

 

Figure 6-70 shows total economic losses from this event for the County ($6.07 million). The highest flood 
losses are projected to occur in southern portions of unincorporated Crowley County along the Arkansas 
River, as well as just south of the Town of Crowley. GIS was used to estimate losses by jurisdiction, 
shown in the table below. It should be noted this is an approximate analysis since Census Blocks do not 
line up exactly with jurisdictional boundaries. However, this analysis can help differentiate the overall 
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magnitude of flood losses in and surrounding each jurisdiction. The highest amount of losses are 
projected for Ordway. 

Table 6-50 Crowley County Hazus Estimated Flood Losses by Jurisdiction 

Jurisdiction Estimated 100-year Flood Losses 
Olney Springs $936,000 

Crowley $363,000 
Ordway $2,899,000 

Sugar City $13,000 
Unincorporated County $1,859,000 

Total $6,070,000 
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Figure 6-70 Crowley County Hazus 100-year Flood Losses 

 

 

In addition to the potential losses estimated by Hazus, there have been $1,398,239 in recorded losses in 
Crowley County from 1960-2017 (2017 dollars), according to SHELDUS. This equates to $24,530 in 
annual losses to Crowley County from flooding. 
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Land Use and Development  

Regulating new development can help reduce the risk to new structures from flooding. In addition to 
land-use planning, zoning, and codes applicable to new development, flood mitigation measures can 
include structural and non-structural measures to address susceptibility of existing structures. Flood 
mitigation measures such as acquisition, relocation, elevation-in-place, wet/dry flood proofing, and 
enhanced storm drainage systems all have the potential to effectively reduce the impact of flood in the 
County.  

6.8.9. Severe Weather: Thunderstorms/Lightning/Hail 

Previous Occurrences 

Thunderstorm 

Previous occurrences of thunderstorms are tracked as thunderstorm wind events. According to the NCEI 
Storm Events Database, a total of 19 thunderstorm wind events have occurred in Crowley County from 
1955 to 2019. Seven of these events were recorded in Ordway, three in Olney Springs, one in Sugar City, 
and eight with no location listed. The highest recorded wind gust was 70 mph, which occurred on 
several occasions. Overall, these storms caused $10,050 in property damages and five injuries. The 
highest amount of damages occurred during the 6/8/2002 thunderstorm near Sugar City, causing 
approximately $10,000 in damages and five injuries when a microburst knocked over several camping 
trailers at Lake Meredith southwest of Sugar City causing five minor injuries. 

Table 6-51 summarizes this information by jurisdiction, and Table 6-52 describes thunderstorm wind 
events that have occurred since the 2014 Southeast Region Hazard Mitigation Plan.  

Table 6-51 Crowley County Thunderstorm Wind Events Summary Table 

Jurisdiction # Events # Deaths # Injuries Damages 
Ordway 7 0 0 $50 

Olney Springs 3 0 0 $0 
Sugar City 1 0 5 $10,000 

Unincorporated County 8 0 0 $0 
Totals 19 0 5 $10,050 

 

Table 6-52 Recent Thunderstorm Wind Events in Crowley County 

Date Location Deaths Injuries Damages Description 

6/12/2016 Olney 
Springs 0 0 $0 

Severe storms produced hail up to 
the size of golf balls and severe wind 
gusts.  A man was killed in northeast 
Otero County when severe winds 
flipped his trailer home. 

6/25/2016 Ordway 0 0 $0 
Severe storms produced damaging 
winds, in some cases over 70 mph, 
downing cottonwood trees. 

Totals Count: 2 0 0 $0  
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Lightning 

Tracking lightning events is not simple.  The NCEI database reports only 641 events for the entire State 
since 1996, indicating that these events are vastly underreported.  The National Weather Service in 
Pueblo reports the average number of cloud-to-ground lightning strikes per county per year in 
Colorado.90 Crowley County averages 3,500 cloud-to-ground lightning strikes per year. Colorado is 
ranked 19th in the nation with respect to the number of Cloud-to-Ground (CG) lightning flashes (2009-
2018) and fourth in the nation for number of lightning fatalities (years 1959-2017).91  

The NCEI Storm Events Database reports on the number of damaging or significant lighting events. In 
Crowley County there has been one recorded damaging lightning event, on 4/29/2000 near Ordway. 
This event caused $1,000 in property damages where a tree was struck by lightning.  A branch fell and 
broke a window in a residence. 

Hail 

According to the NCEI Storm Events Database, there have been 89 recorded hail events in Crowley 
County from 1955 through 2017. These events are summarized in Table 6-53. It should be noted that the 
locations are approximate, and some events may report the closest jurisdiction rather than the exact 
location. The largest recorded magnitude hail was 2.75 inches, occurring on several occasions. No 
damages, injuries, or deaths were recorded with any of these events. 

Table 6-53 Crowley County Previous Hail Events, 1955-2017 

Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

Ordway 29 2.0 0 0 $0 
Olney Springs 16 1.75 0 0 $0 

Sugar City 18 1.75 0 0 $0 
Crowley 13 1.75 0 0 $0 

Unincorporated County 13 2.75 0 0 $0 
Totals Count: 89 Max: 2.75 0 0 $0 

 

Table 6-54 shows hail events since the 2014 Southeast Colorado Hazard Mitigation Plan and Figure 6-71 
shows all previous hail events on a map. It is evident the entire County is vulnerable to hail events.92 

Table 6-54 Crowley County Recent Hail Events 

Date Location Magnitude 
(inches) Damages Description 

6/3/2015 Ordway 1.75 $0 
A severe storm produced hail up to the 
size of golf balls north of Ordway in 
Crowley County. 

6/12/2016 Olney Springs 1.25 $0 
Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 

 
90 https://www.weather.gov/pub/lightningCgCountyColorado 
91 https://www.weather.gov/pub/Colorado_ltg_ranking 
92 NOAA Storm Prediction Center, SVRGIS; https://www.spc.noaa.gov/gis/svrgis/ 

https://www.weather.gov/pub/lightningCgCountyColorado
https://www.weather.gov/pub/Colorado_ltg_ranking
https://www.spc.noaa.gov/gis/svrgis/
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Date Location Magnitude 
(inches) Damages Description 

when severe winds flipped his trailer 
home. 

6/12/2016 Olney Springs 0.88 $0 

Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 
when severe winds flipped his trailer 
home. 

6/29/2016 Sugar City 1 $0 
Strong to severe storms caused hail up to 
quarter size and gusty winds from 
Crowley County to Prowers County. 

7/8/2016 Ordway 2 $0 

Severe storms occurred from late in the 
evening on the 7th and into the morning 
of the 8th across the northern I-25 
corridor and southeast plains.  Hail up to 
the size of golf balls occurred and flash 
flooding was reported from central El 
Paso County into Pueblo. No dollar 
amounts of damage were available at this 
time. 

7/25/2016 Crowley 0.75 $0 
Strong to severe storms produced 
damaging winds and flooding rains. The 
largest hail reported was nickel size. 

9/14/2016 Olney Springs 1 $0 Severe storms generated hail up to 
golfball size. 

9/14/2016 Crowley 1.5 $0 Severe storms generated hail up to 
golfball size. 

9/14/2016 Ordway 1.75 $0 Severe storms generated hail up to 
golfball size. 

9/14/2016 Sugar City 1.75 $0 Severe storms generated hail up to 
golfball size. 

9/14/2016 Sugar City 1.75 $0 Severe storms generated hail up to 
golfball size. 

5/9/2017 Sugar City 0.75 $0 
A few marginally severe storms occurred, 
one producing a brief landspout near 
Brandon in Kiowa County. 

6/25/2017 Sugar City 1.75 $0 

A few severe storms produced very large 
hail up to the size of baseballs and a 
tornado near Walsh.  Very large hail and 
severe winds in Walsh caused extensive 
damage to structures and vehicles.  
Power was knocked out for several hours 
and numerous businesses were closed 
for several days for clean up.  Severe 
microburst winds also occurred west of 
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Date Location Magnitude 
(inches) Damages Description 

Walsh.  The tornado occurred just west 
of the microburst damage. 

8/10/2017 Ordway 1.25 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

8/13/2017 Olney Springs 1 $0 

Isolated severe storms across the 
southeast plains produced hail up to the 
size of baseballs which damaged vehicles 
and windows. 

8/13/2017 Olney Springs 1.25 $0 

Isolated severe storms across the 
southeast plains produced hail up to the 
size of baseballs which damaged vehicles 
and windows. 

Totals Count: 16 Max: 2.0 $0  
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Figure 6-71 Crowley County Previous Hail Events, 1955-2017 

 

Probability 

The probability of annual occurrence for all severe weather events (thunderstorm, lightning, and hail) is 
100%, or a highly likely probability. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Thunderstorms producing winds, hail, and lightning are a common occurrence in the County between 
early spring and late fall. Reported damages from previous occurrences from thunderstorm events 
include infrastructure damage and building damage such as torn off roofs. Previous occurrences show 
events throughout the entire County. Jurisdictions are most vulnerable to property damage as well as 
injuries and fatalities from thunderstorm events. Unincorporated County has similar vulnerabilities, as 
well as increased risk to crop losses from thunderstorms. 

Given the lightning statistics for Colorado and the region, the entire County is at risk and is vulnerable to 
the effects of lightning. Persons recreating or working outdoors during the months of April through 
September will be most at risk to lightning strikes. Fortunately, there have been no incidents of death of 
injury associated with lightning in the County. Additionally, property and infrastructure damage is 
possible.  

Based on previous occurrences and frequency of hail events, the entire County is also at risk to hail 
events. Ordway has experienced the most previous hail events, but as described in the Previous 
Occurrences section, the entire County has experienced hail events. Similar to thunderstorm damages, 
the jurisdictions are most susceptible to property damages, such as broken windows, roof damages, and 
outbuildings and vehicles damaged or destroyed; as well as injuries and fatalities. Hail can also cause 
significant crop damage in unincorporated County. 

Additionally, thunderstorms can produce locally heavy rain and high winds, which may result in crop 
damage and localized flooding. Lightning can also cause wildfires, which could lead to significant losses. 

Potential Losses   

According to SHELDUS, there have been $3,839,779 in damages from severe storms from 1960 to 2017 
(2017 dollars) in the County. This equates to $67,364 in annual damages. No losses were associated with 
the recorded NCEI events, but most previous occurrences occurred in the jurisdictions, indicating likely 
losses. Overall, the most damages would likely take place in more populated areas, such as the 
jurisdictions, although high wind from thunderstorms can also damage crops. 

The only recorded damages from lightning in the County equate to $1,000 since 1996, occurring near 
Ordway. However, lightning occurs frequently every spring through fall in the County, so each 
jurisdiction is equally at risk to losses from this hazard in the future. Additionally, lightning is a leading 
cause of wildfire, which could cause significant losses in the County. 

According to SHELDUS, there have been $1,010,219 in damages from hail from 1960 to 2017 (2017 
dollars). This equates to $17,723 in annual damages. Similar to other thunderstorm hazards, the entire 
County is vulnerable to losses from hail. Hail occurring in more populated areas, such as the 
jurisdictions, would likely cause the most damages. However, crops could also suffer significantly from 
hail damage. 

Land Use and Development 

Due to the frequency of severe weather in the County, all new development and populations may be 
impacted by severe weather. Building codes can help reduce the risk to structures from severe weather 
impacts. 
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6.8.10. Tornadoes 

Previous Occurrences 

According to the NCEI, from 1950 through 2019, there have been 16 recorded tornadoes in Crowley 
County. These tornadoes resulted in $27,750 in recorded property damages. The strongest magnitude 
event was F2 events, happening on several occasions.  The most damaging event was an F2 tornado on 
5/23/1965, causing $25,000 in property damages. No further information was provided for this event. 
No events have occurred since the 2014 Southeast Region Hazard Mitigation Plan in Crowley County. 
Figure 6-72 shows tornadoes and tornado paths in the County as documented by the NOAA Storm 
Prediction Center.93 It is evident a tornado can occur throughout the County, however, the area around 
Sugar City has seen more tornadoes than other parts of the County. 

 
93 https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Figure 6-72 Crowley County Tornadoes 

 

Probability 

Based on previous occurrences in Crowley County, there is a 23% chance that a tornado will happen 
every year, equating to a likely probability. 
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Vulnerability Assessment  

Inventory Exposed/Impacts 

Historical evidence shows that Crowley County is vulnerable to tornado activity. This hazard can result 
from severe thunderstorm activity or may occur separately due to changing weather conditions. It 
cannot be predicted where a tornado may touch down, so all existing and future buildings, facilities, and 
populations are considered to be exposed to this hazard and could potentially be impacted. Potential 
tornado impacts are presented by tornado severity in Table 6-11 (Extent subsection) and summarized 
below: 

• Human death or injury 
• Livestock death or injury 
• Crop and farm damage 
• Property damage (torn off roofs, blown out windows) 
• Blown mobile homes and unanchored structures (sheds, campers, etc.) 
• Vegetative debris (downed trees and limbs) 
• Power outage  
• Driving hazard (overturned tractor trailers and flying debris) 
• Vehicular damage 
• Water contamination 
• Fire following gas leaks 
• Critical facility damage 
• Associated hail, lightning, strong winds 

Mobile homes are particularly vulnerable to this hazard. In Crowley County, 18.1% of the housing units 
are mobile homes. 

Potential Losses 

Future property and crop losses can be expected, and a single event is capable of causing substantial 
damage. Additionally, deaths and injuries will continue to be a potential impact from tornadoes. The 
availability of sheltered locations such as basements, buildings constructed using tornado-resistant 
materials and methods, and public storm shelters all help minimize tornado impacts. The population 
needs to be aware of how to seek shelter during a tornado and avoid behaviors or decisions that place 
them in greater danger. Additionally, the National Weather Service issues tornado watches (conditions 
are favorable for a tornado) and warnings (a tornado has been sighted or indicated by weather radar 
nearby) to reduce risk of tornado impacts on the public.  

NCEI historical loss information shows $27,750 in total losses. The most vulnerable areas in the County 
to high losses are jurisdictions that have more buildings and people, as well as agricultural land and 
mobile homes in unincorporated parts of the County. 

SHEDLUS records $59,646 in County-wide losses from tornadoes from 1960 to 2017 (2017 dollars). This 
equates to $1,046 in annual losses from tornadoes. The vast majority of these damages are property 
damages ($58,729). 
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Land Use and Development 

Tornadoes can impact any location in the County; therefore, all new development and populations may 
be impacted by a tornado. Building codes can help reduce the risk to structures and people from 
tornado impacts. 

6.8.11. Wildfire 

Location 

For the purposes of this Plan, the location of the wildfire hazard is analyzed in three ways based on the 
2017 Colorado Wildfire Risk Assessment (CO-WRA), including 

1. Wildfire burn probability, defined as the probability of a wildfire burning a specified point or 
area. Burn probability is the combination of numerous individual fire growth potential 
simulations to create an overall fire growth potential map. 

2. Wildfire intensity, defined as a quantitative measure of the potential level of intensity of a 
wildfire. Conventional fire behavior analysis outputs include two measures of fire intensity; 
flame length and fireline intensity. Both are used in the CO-WRA. 

3. Location of the WUI.94  

Burn probability for the County is mapped in Figure 6-73. Countywide, the burn probability is low to 
moderate. 

 
94 CSFS, 2017 CO-WRA Final Report 
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Figure 6-73 Crowley County Burn Probability 

 

 

Figure 6-74 show the wildfire intensity for Crowley County. Much of the County has moderate wildfire 
intensity. The western portion of the County has areas with higher wildfire intensity.  
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Figure 6-74 Crowley County Wildfire Intensity 

 

 

There are low density WUI locations throughout the entire County. Higher density WUI locations are 
located close to the jurisdictions, in particular Ordway and Sugar City. Figure 6-75 shows WUI locations 
throughout the County. 
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Figure 6-75 Crowley County Wildland-Urban Interface 
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Previous Occurrences 

According to the CO-WRA data, there have been 54 wildfires on federal lands from 1992 to 2015. Of 
these fires, 35 have been Class A (one-fourth acre or less), 15 Class B (1/4 to 10 acres), 2 Class C (10 to 
100 acres), 1 Class D (100 to 300 acres), and 1 Class G (5,000 or more acres). Additionally, of these 
wildfires, 3 have been lightning-caused, 18 human-caused (including arson, campfire, debris burning, 
equipment use, and smoking), 12 miscellaneous, and 21 missing or unidentified.  

Additionally, there have been 102 non-federal wildfires from 2009 to 2017. Of these fires, 71 have been 
Class A, 26 Class B, 4 Class C, and 1 Class E. Information regarding the cause of the wildfire is not 
available for non-federal fires. 

The 2008 Ordway fire caused significant impacts to the community, as described below. 

April 15 and 16, 2008 - the Ordway Fire, which resulted in Fire Management Assistance 
Declaration FM-2760, was caused by an unpermitted prescribed burn south of the City of 
Ordway.  Strong winds spread the blaze rapidly east northeastward.  Highways 96 and 71 were 
shut down, as 8,900 acres of grassland was consumed.  Firefighters from 35 agencies battled the 
blaze.  Twenty-four structures were destroyed west and north of Ordway.  Over 150 power 
poles were destroyed.  The entire Town of Ordway was evacuated.  Tragically, two firefighters 
perished when the truck they were in plummeted into a culvert, where a bridge had burned out.  
Over $5 million of property damage were attributed to this fire.  In addition to the damages to 
property, there were other economic damages.  According to members of the LPC, the location 
of the fires near large herds of cattle caused stress in herds.  Many cattle lost three to five 
percent of their body weight, resulting in millions of dollars of lost income for area ranchers. 

Figure 6-76 shows these previous wildfires within Crowley County on a map. The previous fire events are 
overlayed on a fire occurrence layer that demonstrates fire ignition density derived from previous 
occurrences to easily visualize where the most fires have occurred in the County. It is evident the 
southern portions of the County have experienced the most wildfires, although they have occurred 
throughout the entire County. This data, overlayed with the fire occurrence layer, shows that areas 
around Ordway, Sugar City, and Olney Springs are at a higher risk of wildfire occurrence than other parts 
of the County. 
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Figure 6-76 Crowley County Previous Wildfires 

 

There have not been any notable wildfires in the County since the 2014 Southeast Region Hazard 
Mitigation Plan. However, the 2018 drought contributed to extremely dry conditions in the County and 
wildfire danger was high. 
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Probability  

Based on all of the available previous occurrence data, there have been 125 wildfires in the County from 
1992 through 2019. This equates to a 100% chance of a wildfire every year, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Wildfires in the County have the potential to be both a public safety issue and contribute to property 
losses.  According to the Crowley County CWPP, the following are areas of highest wildfire concern for 
the County:  

Crowley County’s highest concern areas are the communities and all development near the 
communities including but not limited to the Arkansas Valley Correctional Facility, the Crowley 
County Correctional facility, the Crowley County Heritage Center, the feed lots, a privately 
owned produce structure and the local community cemeteries; the recreational areas including 
Lake Meredith, Lake Henry, Ordway Reservoir, and the Colorado Division of Wildlife managed 
areas; the railroad/high-use travel corridors in the county; the Arkansas River 
watershed/tributaries and irrigation ditches/laterals for water quality, the abandoned irrigation 
ditches/laterals that run throughout the County with their high fuel load concern; and the 
Bureau of Land Management parcels in the County. 

The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in these areas for 
firefighting and the distance required for firefighting vehicles and personnel to travel to respond.  In 
addition, structures along the WUI where wild fuel loads are in close proximity to structures are at 
increased risk. 

Wildland/grassland fires seem to increase with drought and with the increase of no-till farming due to 
less moisture available in the air, in the ground, and in the plants.  This can be attributed to both 
drought and the absence of irrigation.  There also is an apparent increase in fires in areas where the CRP 
has prohibited grazing on lands enrolled in the program.  In this instance, there is little else to stunt the 
growth of weeds, which in turn, provide fuel for fires. 

Potential impacts are further assessed by utilizing the CO-WRA data to visualize different components of 
wildfire risk throughout the County. 

Figure 6-77 shows the WUI risk in the County. The WUI risk indicates a rating of the potential impact of a 
wildfire on people and their homes in the WUI.95 According to the CSFS, 99% of the population in 
Crowley County lives within the WUI. The majority of the County’s WUI is in low negative impact areas. 
However, small portions, mostly around each jurisdiction, are in higher negative impact WUI areas. 

 
95 2017 CO-WRA 
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Figure 6-77 Crowley County WUI Risk 
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Potential Losses 

The best available recorded losses from wildfire in the County are from the SHELDUS database, which 
records $2,896,302 in losses from 1960 to 2017 (2017 dollars). This equates to $50,812 in annual losses. 
This is likely a low estimate, as the 2008 Ordway fire caused over $5 million in property damages alone. 
Overall, losses from wildfires can be substantial. Wildfires can impact structures, infrastructure, crops, 
and livestock as well as cause injuries and fatalities. Additionally, as with other parts of the western 
United States, the number of wildfires and acres burned in the Great Plains has increased and is 
projected to continue to increase. From 1985 to 1994, there were an average of 33 fires per year on the 
plains. From 2005 to 2014, that average soared to 117 per year, an increase of almost 350%.96 Causes of 
this increase are cited as previous fire suppression, more people living in the WUI, need for more 
education for property owners, and climate change. For example, many residents have created 
windbreaks by planting fast growing trees like red cedar and ash juniper close to their houses, 
inadvertently creating a source of fuel that is particularly volatile during prolonged periods of little to no 
rain. With this trend, wildfire losses will likely continue to grow in the County.  

All jurisdictions are at risk to losses from wildfire. Structures in WUI areas as well as agricultural land and 
rural infrastructure in areas with higher wildfire probability and intensity are at the risk to highest losses. 

Land Use and Development 

Limited development trends in the County should not greatly increase exposure or vulnerability to 
wildfires.  However, increased development in the WUI areas may create a greater risk to wildfire.  
Adherence to sound construction standards and defensible space practices would limit vulnerability of 
new development to wildfire.  If chosen as a mitigation measure, the planting of “living” wind breaks 
around existing or new homes and buildings should be set back far enough to limit wildfire vulnerability. 

6.8.12. Windstorms 

Previous Occurrences 

According to the NCEI database, there have been 35 recorded high wind events in Crowley County from 
2003 to 2019. Within this database, wind events are reported at an NWS Zone level (Crowley County is 
one zone), so it is not possible to derive jurisdictional data. In Crowley County, many of the high wind 
events are associated with winter storms or thunderstorms, but stand-alone high wind events are also 
common. The highest recorded magnitude event took place on 3/13/2019 with gusts up to 71mph. The 
event is described below: 

An extremely powerful low pressure system (setting records for lowest pressure measurements 
in Colorado) developed over southern Colorado and created impressive wind gusts across many 
southern Colorado locations.  Some of the highest reported wind gusts with this event included 
58 to 65 mph wind gusts near the communities of Falcon, Weston, Saguache, Walsenburg, 
Palmer Lake, Pueblo and Boone.  A 69 mph wind gust was recorded near Aguilar.  70 to 74 mph 
wind gusts were recorded near Crowley, Weston and Springfield.  A 78 mph wind gust was 
noted at Blende, while 80 to 84 mph wind gusts were measured near Black Forest and Lamar 
respectively.  Locations near Truckton realized wind gusts of 85 mph with this event, while 
Cheraw experienced a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was 
measured in Colorado Springs. 

 
96 Kiowa County Independent, http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier 

http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
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No damages, deaths, or injuries were recorded in the NCEI database, however, SHELDUS reports 
$4,016,645 in damages from wind events from 1960 to 2017 (2017 dollars). No further details are 
available with the SHELDUS data. Events since the 2014 Southeast Region Hazard Mitigation Plan are 
described below. 

Table 6-55 Crowley County Recent Wind Events 

Date Description 

3/18/2014 

Winds gusting in excess of 70 mph were measured over portions of southern Colorado.  
Some of the higher reported wind gusts were 59 mph at Schriever AFB (El Paso 
County)...NWS Pueblo (Pueblo County) and near Cheraw (Otero County)...60 to 64 mph 
wind gusts were recorded near Springfield (Baca County)...Peterson AFB (El Paso 
County...65 to 70 mph wind gusts impacted locations near Campo and Two Buttes 
(Baca County)...and a 75 mph wind gust was measured near Yoder (El Paso County). 

4/29/2014 
A strong upper level storm system over the upper Midwest generated wind gusts in 
excess of 60 mph across the southeast plains.  Widespread low visibility prompted a 
Dust Storm Warning. 

12/23/2014 
A storm system generated high winds across the I-25 corridor and southeast plains of 
Colorado.  The highest reported wind gusts include 58 mph near Falcon (El Paso 
County...61 mph near Springfield and 71 mph near Campo (Baca County). 

11/16/2015 

A vigorous storm system produced wind gusts near 80 mph across sections of southern 
Colorado.  Some of the higher reported wind gusts included...58 to 68 mph in Colorado 
City and Blende (Pueblo County)...in Fountain and Security (El Paso County)...in Cheraw 
(Otero County)...in Lamar (Prowers County)...and 70 to 78 mph in Campo and west of 
Two Buttes (Baca County). 

3/23/2016 

A intense weather system produced strong to high winds across many sections of 
southern Colorado.  Wind gusts in the 58 mph to 69 mph range were reported across 
several locations for which there were high wind warnings.  In addition, wind gusts 
between 70 and 80 mph were also observed across portions of El Paso and Pueblo 
Counties. 

12/25/2016 

A strong upper level jet stream moving across Colorado generated strong to high winds 
from the eastern mountains into and through the southeast plains of Colorado.  
Widespread wind gusts between 60 and 70 mph occurred across the lower elevations.  
Winds gusted in excess of 75 mph across the eastern mountains and down the adjacent 
lee slopes.  Despite the high winds, widespread damage did not occur. 

3/6/2017 

A vigorous weather system generated high winds across many portions of southern 
Colorado.  Some of the higher reported wind gusts included: near 60 mph at Florence 
(Fremont County) and Lamar (Prowers County), 60 to 70 mph near Two Buttes (Baca 
County), Cheraw (Otero County), Walsenburg and La Veta (Huerfano County), Wetmore 
(Custer County), and Hoehne (Las Animas County), 70 to 80 mph at Colorado City 
(Pueblo County), and around 85 mph near La Veta Pass ((Costilla County) and Swissvale 
(Fremont County). 

3/23/2017 

A potent winter storm produced snow and high winds across in I-25 corridor and plains. 
Some of the higher reported wind gusts included: near 60 mph at Cheraw (Otero 
County) and Colorado Springs, Fountain, Truckton, Peterson AFB (El Paso County),  60 
to 70 mph near Colorado City (Pueblo County), La Veta (Huerfano County), Thatcher 
and Hoehne (Las Animas County), Springfield (Baca County),  Finally, wind gusts of 
around 75 mph were observed near Campo (Baca County) and Blende (Pueblo County). 
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Date Description 

4/3/2018 A strong cold front generated northerly winds around 60 mph at times across portions 
of Crowley and Kiowa counties. 

4/13/2018 

A passing storm system produced winds, gusting to around 80 mph at times over 
sections of southern Colorado.  Wind gusts between 58 mph and 65 mph were realized 
near Two Buttes, Truckton, the Lamar Airport, the Colorado Springs Airport and the Air 
Force Academy.  Wind gusts between 66 mph and 70 mph were recorded at the La 
Junta airport while a 76 mph wind gust was measured near Springfield.  Finally, a wind 
gust that clocked 79 mph occurred near Campo. 

4/17/2018 

An intense storm system produced strong winds in excess of 80 mph at times over large 
sections of southern Colorado.  Some of the highest reported wind gusts with this event 
included wind gusts between 58 mph and 64 mph near Holly, Weston, Westcreek, 
Sargents, Florence, Truckton, Del Norte, Gardner, Monument, Penrose, Springfield, San 
Miguel, Wetmore, the Royal Gorge, the Fort Carson Airport and the Air Force Academy. 
Wind gusts between 65 and 69 mph were observed near Creed, San Isabel, Blende, 
Canon City, Two Buttes, Walsenburg, La Veta Pass as well as the Alamosa, Colorado 
Springs, Pueblo and Trinidad airports.  Wind gusts between 70 and 79 mph were noted 
near Colorado City, Swissvale, La Veta Pass, Wagon Wheel Gap, the Pikes Peak Summit 
and the La Junta and Lamar airports.  In addition, a wind gust of 85 mph was measured 
near Wolf Creek Pass. 

11/24/2018 

A storm system produced winds, gusting to 80 mph at times over portions of southern 
Colorado.  Wind gusts between 58 mph and 65 mph were recorded near Walsenburg, 
Springfield, Hoehne, Sargents, Cheraw, Peterson Air Force Base, Lamar and Fountain.  
Wind gusts between 66 mph and 70 mph were measured near Weston and the Air 
Force Academy.  Finally, a wind gust that clocked 80 mph was realized near the Pikes 
Peak summit. 

12/12/2018 

A storm system produced winds, gusting to around 65 mph at times over sections of 
southeastern Colorado. A wind gust of 58 mph was measured 4 miles to the south of 
Cheraw, while a wind gust of 64 mph was measured 4 miles to the southwest of 
Campo. 

3/13/2019 

An extremely powerful low pressure system(setting records for lowest pressure 
measurements in Colorado)developed over southern Colorado and created impressive 
wind gusts across many southern Colorado locations.  Some of the highest reported 
wind gusts with this event included 58 to 65 mph wind gusts near the communities of 
Falcon, Weston, Saguache, Walsenburg, Palmer Lake, Pueblo and Boone.  A 69 mph 
wind gust was recorded near Aguilar.  70 to 74 mph wind gusts were recorded near 
Crowley, Weston and Springfield.  A 78 mph wind gust was noted at Blende, while 80 to 
84 mph wind gusts were measured near Black Forest and Lamar respectively.  Locations 
near Truckton realized wind gusts of 85 mph with this event, while Cheraw experienced 
a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was measured in 
Colorado Springs. 

4/10/2019 
A deep storm system produced strong wind gusts across portions of southern Colorado.  
Some of the higher reported wind gusts with this system included wind gusts of 63 mph 
near Blende, 68 mph near Pueblo and a 76 mph wind gust near Wolf Creek Pass. 

Total 15 
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Probability  

Based on 35 recorded high wind events from 2003 to 2019, there is a 100% chance of an event occurring 
annually, equating to a highly likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

High winds are primarily a public safety and economic concern.  Windstorms can cause damage to 
structures and power lines which in turn can create hazardous conditions for people.  Debris flying from 
high wind events can shatter windows in structures and vehicles and can harm people that are not 
adequately sheltered. 

Impacts from high winds include: 

• Erosion (soil loss) 
• Dry land farming seed loss,  
• Windblown weeds, such as tumbleweed 
• Power line impacts and economic losses from power outages 
• Occasional building damage, primarily to roofs 

There is little information to indicate damages from wind events. Mitigation measures, such as “Living 
Snow Fences” (and traditional snow fences) have been established to protect roadways and/or 
farmsteads from wind-blown snow.  Conversely, the frequent windmills that dot the landscape use the 
prevailing winds to capture the power of the wind to pump groundwater for livestock.  

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as windstorm 
events in the region can be sufficient in magnitude to overturn these lighter structures.  Livestock that 
may be contained in these structures may be injured or killed, causing economic harm to the rancher 
who owns both the structure and the livestock.  Overhead power lines are vulnerable and account for 
the majority of historical damages.  State highways can be vulnerable to high winds and dust storms, 
where high profile vehicles may be overturned by winds and lowered visibility can lead to multi-car 
accidents. Additionally, high winds on hot, dry days can lead to dangerous fire conditions, and high 
winds during a wildfire can increase the rate of spread and intensity of the fire. 

Potential Losses 

SHELDUS reports $4,016,645 in damages from wind events from 1960 to 2017 (2017 dollars). This 
equates to $70,467 in annual damages. It is difficult to determine details on losses since the SHELDUS 
data does not provide loss or damage information. However, it is evident that losses can be expected in 
Crowley County from wind events. All jurisdictions are vulnerable to losses from these events.  

Land Use and Development 

Future development projects should consider windstorm hazards at the planning, engineering and 
architectural design stage with the goal of reducing vulnerability.  Limited development trends in the 
County are not expected to increase vulnerability to the hazard. 
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6.8.13. Winter Storms 

Location 

The entire County is subject to winter storm events. Crowley County averages approximately 20 inches 
of snow per year. 

Previous Occurrences 

According to the NCEI database, there have been 15 recorded blizzard, winter storm, winter weather, 
heavy snow, or ice storm events from 2005 to 2019. The NCEI events are reported by zone, so it is 
difficult to derive jurisdictional information (Crowley Count is one zone). No damages, deaths, or injuries 
were reported with these events. However, SHELDUS reports $3,831,097 in damages from 29 events. 
Events since the 2014 Southeast Region Hazard Mitigation Plan are described below. Notable winter 
storm events that impacted Crowley County prior to the 2014 Southeast Region Hazard Mitigation Plan 
are described in Appendix C. 

Table 6-56 Winter Storm Events in Crowley County, 2014-2019 

Date Type Description 

2/21/2015 Winter 
Storm 

A vigorous winter storm system impacted large portions of southern 
Colorado with significant snow and gusty winds.  Some reported snow 
amounts included 6 to 10 inches at Colorado Springs (El Paso 
County)...Woodland Park (Teller County)...Pueblo and Pueblo West (Pueblo 
County)...Salida (Chaffee County)...Texas Creek (Fremont County)...Crestone 
(Saguache County) and Alamosa.  Eleven to 15 inches graced Monument and 
the Air Force Academy (El Paso County)...Penrose (Fremont 
County)...Walsenburg (Huerfano County)...Poncha Springs (Chaffee 
County)...while 16 to 20 inches of snow was measured near Beulah and 
Colorado City (Pueblo County)...Rosita (Custer County) and Monarch Pass 
(Chaffee County).  Twenty to 26 inches was noted near Westcliffe (Custer 
County)...Rye (Pueblo County) and Maysville (Chaffee County)...while 39 
inches covered Wolf Creek Pass (Mineral County). 

2/1/2016 Winter 
Storm 

A powerful weather system produced significant snow.  Some of the reported 
snow totals included...6 to 9 inches near Blende and Pueblo (Pueblo 
County)...Canon City (Fremont County) and Ordway (Crowley County)...10 to 
13 inches near Cripple Creek and Woodland Park (Teller County)...Rosita and 
Silver Cliff (Custer County)...La Veta (Huerfano County)...Colorado City 
(Pueblo County)...Manitou Springs and Calhan (El Paso County)...14 to 17 
inches in the rest of the Colorado Springs metro area (El Paso 
County)...Beulah (Pueblo County) and Maysville (Chaffee County...18 to 24 
inches at Penrose (Fremont County)...northern El Paso County...Westcliffe 
(Custer County) and the Spanish Peaks (Huerfano County)...22 inches at Rye 
(Pueblo County)...30 inches at Monarch Pass (Chaffee County)...and 40 inches 
at the summit of Wolf Creek Pass (Mineral County). 

2/1/2016 Winter 
Storm 

A powerful weather system produced significant snow.  Some of the reported 
snow totals included...6 to 9 inches near Blende and Pueblo (Pueblo 
County)...Canon City (Fremont County) and Ordway (Crowley County)...10 to 
13 inches near Cripple Creek and Woodland Park (Teller County)...Rosita and 
Silver Cliff (Custer County)...La Veta (Huerfano County)...Colorado City 
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Date Type Description 
(Pueblo County)...Manitou Springs and Calhan (El Paso County)...14 to 17 
inches in the rest of the Colorado Springs metro area (El Paso 
County)...Beulah (Pueblo County) and Maysville (Chaffee County...18 to 24 
inches at Penrose (Fremont County)...northern El Paso County...Westcliffe 
(Custer County) and the Spanish Peaks (Huerfano County)...22 inches at Rye 
(Pueblo County)...30 inches at Monarch Pass (Chaffee County)...and 40 inches 
at the summit of Wolf Creek Pass (Mineral County). 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado, especially over the higher terrain.  Some of the higher reported 
snow totals included: 6 to 9 inches near the Spanish Peaks and Walsenburg 
(Huerfano County), Rye and Beulah (Pueblo County), Monte Vista (Rio Grande 
County), Leadville (Lake County), Kim, Hoehne, Trinidad (Las Animas County), 
Maysville (Chaffee County), and 17 inches near Monarch Pass (Chaffee 
County). 

4/29/2017 Winter 
Storm 

A vigorous late Spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and localized 
snow drifts around 5 feet in combination with many downed tree limbs.  
Some of the higher reported snow totals with this event included six to nine 
inches of snow near Leadville, Salida, the Air Force Academy, Lamar, 
Woodland Park, La Junta, Texas Creek, Pueblo, Rocky Ford and Maysville.  Ten 
to fifteen inches of snow was noted near WestCliffe, Manzanola, Walsenburg, 
Black Forest, Calhan, Pueblo West, Monument, Avondale, Springfield and 
Blende.  15 to 20 inches of snow graced the communities of Wetmore, 
Pritchett and Holly.  23 inches of snow was measured near Beulah.  An 
impressive 25 to 30 inches of snow covered the communities of Rye, 
Colorado City and Two Buttes, while a whopping 39 inches of snow impacted 
San Isabel. 

2/22/2019 Winter 
Storm 

A slow moving snow storm generated widespread snow, heavy at times over 
many portions of southern Colorado.  Some of the higher reported snow 
totals with this event included six inches of snow near Creede, Monument, 
Florissant, Palmer Lake and Rye.  Seven inches of snow graced locations near 
Buena Vista, Cascade, Hillside, Rosita, Westcliffe, Colorado City, Texas Creek 
and Beulah.  Eight inches of snow was observed near South Fork, Colorado 
Springs and Manitou Springs.  Locations near the Spanish Peaks, Black Forest 
and San Isabel recorded nine to ten inches of snow with this event, while 
Wolf Creek Pass was inundated with 40 inches of snow with this storm 
system. 

3/13/2019 Blizzard 

A blizzard termed a “bomb cyclone” impacted much of Colorado’s Front 
Range and Eastern Plains. To qualify as a "bomb cyclone," an area of low 
pressure must drop at least 24 millibars in 24 hours or less. A Barometric 
pressure reading of 970.4 mb recorded in Lamar on March 13 is the lowest 
reading ever recorded in the State. The blizzard produced 80-90 mph winds, 
stranded people on impassable roadways, and caused power outages 
throughout the Region. 

Total: 7   
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Probability 

Utilizing the 15 reported NCEI events from 2005-2019, there is a 100% chance of a winter storm event 
occurring annually in Crowley County, equating to a highly likely probability. Although they may not all 
be damaging events, winter weather occurs every year in the County. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

All jurisdictions in the County are vulnerable to winter storm impacts. The threat to public safety is 
typically the greatest concern when it comes to impacts of winter storms.  But these storms can also 
impact the local economy by disrupting transportation and commercial activities.  Winter storms are 
occasionally severe enough to overwhelm snow removal efforts, transportation, livestock management, 
and business and commercial activities.  The Region can experience high winds and drifting snow during 
winter storms that can occasionally isolate individuals and entire communities and lead to serious 
damage to livestock populations and crops.  Winter storms contribute directly to the extreme cold 
hazard profiled in Section 4.8.4.  

Travelers on highways in the County, particularly along remote stretches of road, can become stranded, 
requiring search and rescue assistance and shelter provisions. 

Previous occurrences yielded significant impacts from this hazard in the past.  Structural losses to 
buildings are possible and structural damage from winter storms in Colorado have resulted from severe 
snow loads on rooftops.  Older buildings are more at risk, as are buildings with large flat rooftops (often 
found in public buildings such as schools).  The County’s elderly population is a potentially vulnerable 
demographic during severe winter storms.  Smaller communities prevalent in the region may become 
isolated during winter storm events. Persons that choose to live in these areas are generally self-
sufficient, or should be, as government and emergency services may be limited during a severe winter 
storm. 

Another common impact of blizzards and severe winter storms on the County is power loss.  The weight 
of heavy continued snowfall and/or ice accumulating on power lines often brings them to the ground 
causing service disruptions for thousands of customers.  This can cause a loss of community water and 
sewer services, as well as the supply of gasoline, as these services almost always require electrical 
pumps.  In addition, prolonged power outages can mean loss of food to grocery stores, large facilities 
that provide feeding services (such as prisons, hospitals and nursing homes), and restaurants. 

Winter storms can be particularly hard on herds of cattle in the County.  Severe storms can strand herds 
in remote areas.  Lengthy blizzards or particularly deep snow can leave cattle without feed from 
ranchers.  Snow cover removes grass and vegetation as a food source.  Large blizzards can cause large 
losses of cattle, leaving ranchers monetarily impacted. 

Potential Losses 

Based on SHELDUS data, from 1960 to 2017 there has been $3,831,097 (2017 dollars) in total losses 
from winter weather events. This equates to $67,212 in annual losses. Losses can be expected in all 
jurisdictions. Municipalities will most likely experience losses in the form of structure/infrastructure 
damages, and rural parts of the County can experience significant crop and livestock losses as well as 
structure/infrastructure losses. Impact to travel can be significant across the County. Injuries and 
fatalities are possible throughout the County as well. 
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Land Use and Development 

Future residential or commercial buildings built to code (for those areas with building codes) should be 
able to withstand snow loads from severe winter storms.  As development and populations increase, 
more people will be exposed to the winter storm hazard, therefore increasing pressure on local 
government snow removal and emergency services.  Areas without building codes should consider 
adopting and enforcing some type of building code. 

6.8.14. Civil Unrest 

Location 

The Crowley County Correctional Facility is located near Olney Springs, and the Arkansas Valley 
Correctional Facility is located near Crowley. Both correctional facilities are potential locations for civil 
unrest. Additionally, any event or gathering that takes place in the County could be a location of civil 
unrest. 

Previous Occurrences 

There have been two documented events of civil unrest in Crowley County, detailed below. 

March 1999 – At the Crowley County Correctional Facility, inmates who had just been transferred from 
the State of Washington rioted when they refused to “lock down.”  Inmates flooded floors, smashed 
doors and windows and tried to set fires, and prison staff responded with gas and rubber bullets.  About 
400 prisoners at the prison were involved in an uprising that left one inmate and one staff member with 
minor injuries. 

July 2004 - Several hundred prisoners rioted at the Crowley County Correctional Facility, setting fires 
and leaving more than a dozen people injured before the violence was quelled.  No guards were hurt, 
but more than a dozen inmates were hurt, including one prisoner with multiple stab wounds.  Another 
inmate was shot in the foot by guards using rubberized bullets to quell the five-hour riot at the medium-
security Crowley County Correctional Facility.  The riot started in the recreation yard and grew to include 
several hundred prisoners.  Four of the prison’s five living units for inmates were uninhabitable because 
of broken windows, fire, smoke and water damage, and a vocational greenhouse burned to the ground. 

Probability 

Although only two recorded previous occurrences, due to the location of correctional facilities in the 
County, the probability of civil unrest in Crowley County is possible, or between 1% and 10% annual 
probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Civil unrest could cause injuries or fatalities for those involved, bystanders, or first responders. 
Additionally, structures and infrastructure could be damaged through impacts such as fires and 
destruction of property by crowds or mobs. 

Potential Losses 

It is difficult to predict potential losses without any previous occurrence data. However, as mentioned 
above, losses could come in the form of injuries/fatalities, property damage, as well as any cleanup costs 
after the event. 
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Land Use and Development 

With lack of significant population growth in the County, land use and development are not projected to 
be impacted by this hazard. 

6.8.15. Cyber Hazards 

Previous Occurrences 

Across the southeast region, there have been two reported events where counties paid ransomware. 

Probability 

Although there have been very few previous occurrences, ransomware attacks are becoming more 
common, particularly geared towards local governments. Therefore, the probability of occurrence is 
determined to be possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Cyber attacks can impact government operations, release sensitive information, and impact critical 
facilities. Society is dependent on technology for day to day operations, and a major attack could have 
significant and widespread impacts. Additionally, a cyber attack could interfere with emergency 
response activities in the event of a disaster. An attack may also reduce the public’s trust in the 
government. 

Potential Losses 

It is difficult to predict potential losses without much previous occurrence data. However, as mentioned 
above, losses could vary significantly based on the event. Losses could be occurred through paying an 
attacker. Additionally, a large-scale attack could cause economic losses if services are impacted through 
an attack. 

Land Use and Development 

As population increases in the County, more people are exposed to the impacts of a potential cyber-
hazard. However, with lack of significant population growth in the County, land use and development 
are not projected to impact this hazard. 

6.8.16. Hazardous Materials Release 

Location 

Locations of fixed facilities in Crowley County were determined by utilizing the EPA Facility Registry 
Service (FRS) database. The FRS provides access to a single source of comprehensive information about 
facilities subject to environmental regulations or of environmental interest.97 Facilities that are 
regulated for hazardous materials, hazardous waste, toxic releases, etc. are listed under the FRS. 
According to this source, Crowley County has two fixed facilities that could result in a hazmat release, as 
shown in Figure 6-78. 

 
97 https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/ 

https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/
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Figure 6-78 Crowley County EPA Fixed Facility Sites 

 

For transportation related incidents, in Crowley County Highway 71 is a designated Hazardous Materials 
Route by CDOT. Additionally, Highway 96, east of the intersection of Highway 71, is a designated 
Gasoline, Diesel Fuel, and Liquified Petroleum Gas Route. The Victoria Southern & Towner Railroad runs 
through Crowley County. These areas could be more likely sources of transportation related hazmat 
incidents. 
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Previous Occurrences 

The US Department of Transportation’s Pipeline and Hazardous Materials Safety Administration 
(PHMSA) tracks transportation related hazardous materials spills and occurrences. Incidents are 
described in Table 6-57 below. There has been a total of two incidents from 1971 to July 2019, totaling 
$630,175 in damages. One incident occurred near Crowley and one near Sugar City. 

Table 6-57 Crowley County Previous Hazmat Events 

Date Incident 
Route City Injuries Damages Mode of 

Transportation Description 

8/10/2016 

Hwy 125 
Mile 

Marker 
68 

Crowley 1 $630,175 Highway 

Anthony clay. A turner gas 
crude driver in its Rawlins 
division spilled approximately  
115 barrels of crude oil while 
he was driving buck from sand 
ridge (northpark  colorado) en 
route to sinclair's rawlins/getty 
lact 011 the late evening of 
august 10  2016. The spill was 
the result of a rollover and 
subsequent break in the rear 
compartment of the tanker 
trailer. The spill occurred on 
highway 125 at mile marker 68 
off the side of the road. No 
crude spilled into any water 
source and was quickly 
contained  

11/22/1971  Sugar 
City 0 $0 Highway  

Total: 2    $630,175   

 

There have not been any significant fixed facilities hazmat incidents in Crowley County. 

Probability  

Based on two previous occurrences from 1971 to 2019, there is a 4% chance of annual occurrence of a 
hazmat incident in Crowley County, equating to a possible probability. It is most probable for a 
transportation related incident to occur over a fixed facility incident. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

People and the environment are at the highest risk to hazmat incidents in Crowley County. As 
demonstrated by previous occurrences, drivers transporting hazardous materials are at a risk to 
accidents that may lead to releases. Populations near the highway are at a higher risk to transportation 
related hazmat incidents. Highway 71 runs north/south through unincorporated County and Ordway, 
putting people near these areas at a higher risk. Additionally, parts of Highway 96 are designated as a 
Gasoline, Diesel Fuel, and Liquified Petroleum Gas Route, which passes through Ordway and Sugar City. 
Fixed Facility releases are less common in the County, however, there is still potential for a release. 
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Fixed facilities are located in Ordway, increasing the risk of a release in the communities. Additionally, a 
release can significantly impact natural resources such as surface water, groundwater, and soil. 
Remediation for environmental impacts can be a costly expense. 

Potential Losses 

Losses from a hazmat incident can come in the form of direct impacts and response as well as ongoing 
clean up after the incident. Additionally, a hazmat incident can cause injuries or death to nearby 
populations. Crowley County has experienced $630,175 in damages from hazmat incidents from 1971 to 
July 2019, equating to $13,128 in annual losses. It should be noted that all of these damages were from 
one incident in 2016, demonstrating that one event can cause high amounts of damages. 

Land Use and Development 

Future development in the County will increase the number of people exposed to possible hazardous 
materials incidents.  Continued training for emergency response personnel, as well as the 
implementation of reverse 911 systems, can greatly reduce risks to people in spill zones.  Continued 
public education to the risks and amount of hazardous materials either fixed in or traveling through the 
County will also reduce risks to public safety. 

6.8.17. Pandemic and Zoonotic Diseases 

Previous Occurrences 

Pandemic Influenza 

There were four acknowledged pandemics in the twentieth century and one in the twenty-first century. 
It is likely these pandemics impacted Crowley County. 

• 1918-19 Spanish flu (H1N1)—This flu is estimated to have sickened 20-40% of the world’s 
population. Over 20 million people lost their lives. Between September 1918 and April 1919, 
500,000 Americans died. The flu spread rapidly; many died within a few days of infection, others 
from secondary complications. The attack rate and mortality were highest among adults 20-50 
years old; the reasons for this are uncertain.  

• 1957-58 Asian flu (H2N2)—This virus was quickly identified due to advances in technology, and 
a vaccine was produced. Infection rates were highest among school children, young adults, and 
pregnant women. The elderly had the highest rates of death. A second wave developed in 1958. 
In total, there were about 70,000 deaths in the United States. Worldwide deaths were 
estimated between 1 and 2 million. 

• 1968-69 Hong Kong flu (H3N2)—This strain caused approximately 34,000 deaths in the United 
States and more than 700,000 deaths worldwide. It was first detected in Hong Kong in early 
1968 and spread to the United States later that year. Those over age 65 were most likely to die. 
This virus returned in 1970 and 1972 and still circulates today. 

• 2009-2010 Swine flu (H1N1)—This flu strain was first detected in the U.S. in California in April 
2009. It was identified as H1N1 but was not the exact strain that appeared in 1918. Worldwide 
health response quickly ramped up in April in preparation for a pandemic. All 50 U.S. states 
reported cases of 2009 H1N1 by June 19, 2009. This strain caused 14,286 deaths worldwide and 
2,117 laboratory-confirmed deaths in the U.S. according to the CDC. In Baca County, there was 
one confirmed death from the Swine Flu. 
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Hantavirus 

From 1993 (when the disease was first reported by CDPHE) and December 2018, there has not been any 
cases of hantavirus in Crowley County. However, hantavirus is typically found in rural areas like Crowley 
County, so the County is still vulnerable to the virus. Statewide during this timeframe, there has been 
115 cases, with 41 of those ending in a fatality.98 

Plague 

The CDPHE reported that between 2005 and 2017, 20 cases of human plague have been documented in 
Colorado, none in Crowley County. 

Rabies 

Rabies is tested in wild and domestic animals across the State, including bats, skunks, other wildlife, and 
domestic animals. The CDPHE reports on positive-tested animals since 2007. Figure 6-79 shows rabies-
positive terrestrial mammals during this time period, with one report near the border of Otero and 
Crowley County.  

Figure 6-79 Rabies Positive Animals in Colorado 

 

 
98 CDPHE; https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub 

https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub
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Tularemia 

According to the CDPHE, there were 88 cases of tularemia statewide from 2012-2017. None of these 
cases occurred in Crowley County. 

West Nile Virus 

According to the CDPHE, in Crowley County there has been 11 cases of West Nile virus from 2002-2018. 
Since 2002, Colorado has experienced 5,409 cases of West Nile virus, and has one of the highest incident 
rates of West Nile virus in the nation.99 

Probability 

Similar to infestations, the calculation for future occurrence of the diseases profiled here must first be 
considered in light of circumstances.  The diseases are naturally occurring in the populations of animals 
which always reside in the County.  In addition, this plan examines when these diseases manifest in 
severe injury or fatalities among humans.  Given these assumptions, the likelihood of future occurrence 
is likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Pandemic Influenza 

The total County population of 5,749 could potentially be exposed to a pandemic flu outbreak. 
According to the Colorado Department of Public Health and Environment’s Internal Emergency 
Response Implementation Plan, susceptibility to the pandemic influenza virus strain will be universal, 
and the disease affect approximately 30% of the State’s overall population. 

Illness rates will be highest among school-age children (about 40%) and decline with age. Among 
working adults, an average of 20% will become ill during a community outbreak. In a severe pandemic, it 
is expected that absenteeism may reach 40% due to illness, the need to care for ill family members, and 
fear of infection.  

The number of hospitalizations and deaths will depend on the virulence of the virus. Risk groups cannot 
be predicted with certainty. During the annual influenza season, infants, the elderly, the chronically ill, 
and pregnant women are usually at higher risk. But, in contrast, in the 1918 pandemic, most deaths 
occurred among young, previously healthy adults. 

If a pandemic event affected 30% of the Crowley County population, approximately 1,724 people in the 
County could become ill. Local medical staff and resources would be quickly overwhelmed. Public fear 
and anxiety could cause some panic behaviors. The more densely populated areas of the County as well 
as schools and hospitals would likely be more susceptible to the spread of the flu. It is difficult to 
quantify potential losses any further. 

Zoonotic Diseases 

The primary concern with zoonotic diseases is the impacts to human health. Zoonotic diseases can cause 
severe illness or death in populations. Additionally, zoonotic diseases can impact domestic livestock, 

 
99 https://www.cdc.gov/westnile/statsmaps/cumMapsData.html 

https://www.cdc.gov/westnile/statsmaps/cumMapsData.html
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which can negatively affect the agriculture economy of the County. Due to the rural nature of the 
County, the populations will continue to be exposed to animals that carry zoonotic diseases. 

People who work or recreate outside are at a higher risk to West Nile virus, although the whole 
population of the County is at risk. According to the CDPHE, people of any age can get West Nile virus. 
However, the elderly are at the greatest risk for severe disease. People with certain medical conditions 
such as cancer, diabetes, hypertension, kidney disease, and people who have received organ transplants 
are also at greater risk for serious illness. In Crowley County, 13.3% of residents are 65 years or older. 
These age groups are more vulnerable to the severe impacts of West Nile virus.  

Potential Losses 

Losses associated with pandemic influenza and zoonotic diseases in this profile are primarily the impact 
to people, causing sickness and death. Additionally, pandemic flu can have a direct economic impact 
through costs such as response costs (hospitalizations, drug costs, etc.) and an indirect economic impact 
such as loss of productivity at work/school. Additionally, livestock infected with zoonotic diseases can 
cause economic losses to the agriculture industry. With a lack of recorded losses in the County, it is 
assumed all jurisdictions are at equal risk to losses. 

Land Use and Development 

Future development is not expected to significantly impact this hazard, though population growth in 
each county could increase exposure to West Nile Virus and pandemic flu, and increase the ability of 
each disease to be transmitted among the population of the County.  If the median age of County 
residents continues to increase, vulnerability to pandemic and zoonotic diseases may increase, due to 
the fact that these diseases are more deadly to senior citizens. 
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6.9. Kiowa County Risk Assessment 
6.9.1. Hazard Summary Risk Ranking 

Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in the following figures below. 

Table 6-58 Kiowa County Risk Ranking 

Kiowa County Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 2 2 1 5 M 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

Table 6-59 Haswell Risk Ranking 

Haswell Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 2 2 2 6 M 
Earthquake 2 2 1 5 M 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
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Haswell Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Flooding 2 1 1 4 L 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 1 3 2 6 M 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

6.9.2. Agricultural Infestation 

Previous Occurrences 

Due to the regional nature of this hazard, see section 4.5.3. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Crops and rangeland in Kiowa County are the primary concern with an agricultural infestation. 
Agriculture is an important aspect of Kiowa County’s economy. According to the 2017 USDA Census of 
Agriculture, Kiowa County has 388 farms totaling 1,091,807 acres. The estimated market value of 
agricultural products sold is $65,468,000. An agricultural infestation could impact the livelihood of 
residents in the County. A noxious weed infestation could also directly impact jurisdictions through time 
and resources spent on controlling the infestation.  

Potential Losses 

Losses from this hazard are primarily agricultural related. Without robust previous occurrence data, it is 
difficult to quantify potential losses. According to the USDA Risk Management Agency, Kiowa County has 
experienced $174,073 in crop indemnity payments due to insects from 1991 to 2018. This equates to 
$6,447 in annual losses. Secondary losses include trickle-down impacts to local business from lack of 
revenue during economic hardships in the agricultural community. Losses specific to the jurisdiction 
would be related to the cost of control of the infestation. 

Land Use and Development 

Any future agricultural endeavor in the County is vulnerable to the impacts of this hazard. Population 
change and related structural development are not impacted by or directly impact this hazard.  
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6.9.3. Dam and Levee Failure 

Location 

Dams 

According to the Colorado Division of Water Resources, Dam Safety, as of May 2019, there are eight 
jurisdictional dams in Kiowa County. A jurisdictional dam is a dam creating a reservoir with a capacity of 
more than 100 acre-feet, or creates a reservoir with a surface area in excess of 20 acres at the high-
water line, or exceeds 10 feet in height measured vertically from the elevation of the lowest point of the 
natural surface of the ground where that point occurs along the longitudinal centerline of the dam up to 
the crest of the emergency spillway of the dam.100 Two of these dams are significant hazard, one is 
considered No Public Hazard (NPH), and five are considered No Hazard. The two significant hazard dams 
have an Emergency Action Plan (EAP), both dated 6/18/2015. These dams are listed in Table 6-60. 

Table 6-60 Jurisdictional Dams in Kiowa County 

Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Best Mustang Creek Las Animas NPH Not 
Required  

Nee-Granda Arkansas Lamar N Not 
Required  

Nee-Noshe Arkansas River Lamar Significant Yes 6/18/2015 

Nee-So-Pah Arkansas River Lamar N Not 
Required  

Primrose Rush Creek Holly N Not 
Required  

Queen Arkansas River Lamar Significant Yes 6/18/2015 

Sweitzer #1 Rush Creek Holly N Not 
Required  

Sweitzer #2 Rush Creek Holly N Not 
Required  

 

Additionally, there is one non-jurisdictional dams in the County. A non-jurisdictional dam is a dam 
creating a reservoir with a capacity of 100 acre-feet or less and a surface area of 20 acres or less and 
with a height measured as defined in Rules 4.2.5.1 and 4.2.19 of 10 feet or less.101 These dams are listed 
along with the stream they are located on (if available) below. 

• Jackson Pond (located on Kiowa Creek) 

These dams are mapped in Figure 6-80 below. 

 
100 https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 
101 https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j 

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5
https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
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Figure 6-80 Dams in Kiowa County 

 

Lastly, there are 24 livestock water tank and erosion control dams in the County. These structures 
include all reservoirs built after April 17, 1941, on watercourses which the state engineer has 
determined to be "normally dry" and having a capacity of not more than ten acre-feet and a vertical 
height not exceeding fifteen feet from the bottom of the channel to the bottom of the spillway.102 

Levees 

There are no documented levees in Kiowa County. However, the levee inventory may not be complete, 
as the County has not been mapped by the NFIP. Additionally, smaller levees or embankments that do 
not provide 100-year flood protection would not be captured in this inventory. 

Previous Occurrences 

There are no reports of significant dam or levee failures in Kiowa County. In addition, there have been 
no dam incidents reported by the NPDP. The NPDP tracks dam incidents, described as events that affect 
the structural and functional integrity of dams, though not necessarily causing failure and not including 
ordinary maintenance and repair, vandalism, acts of war, recreational accidents, and sabotage. 

 
102 https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb 

https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb
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Probability 

Although there has not been any significant dam or levee failures in Kiowa County, with nine dams in the 
County, the risk of a failure remains. Based on this assessment, the probability is rated as occasional, or 
between 1% and 10% annual probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Dam failures can result in downstream flooding. Water released by a failed dam generates tremendous 
energy and can cause a flood that is catastrophic to life and property. Three factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of downstream development and infrastructure; and the nature of the terrain between the 
dam and the downstream development. A dam failure event can dislodge trees and boulders, carrying 
them downstream into developed areas. Inundation areas for high hazard dams are available through 
Colorado Dam Safety. These areas are mapped in Appendix F (FOUO). Based on this data, no areas of 
Kiowa County are at risk to inundation from a high hazard dam failure event. Although not downstream 
of any high hazard dams, the Town of Eads is the first downstream community from the Kit Carson dam 
located in Cheyenne County, putting it at an increased risk to a failure event. 

A catastrophic dam failure could challenge local response capabilities and require evacuations to save 
lives. Impacts to life safety would depend on the warning time and the resources available to notify and 
evacuate the public and could include major loss of life and potentially catastrophic damage to roads, 
bridges, and homes. Associated water quality and health concerns could also be an issue. 

No Kiowa County dams were included in the Colorado Dam Safety social vulnerability, population at risk, 
or Colorado high hazard dam release analyses. 

Potential Losses 

With little previous occurrences, annual losses are difficult to quantify. Overall, losses from a dam failure 
will vary based on the dam involved, warning time, and time of day, but the potential exists for property 
losses into the billions and multiple deaths and injuries. Although not downstream from a high hazard 
dam, the Town of Eads is downstream of a dam in Cheyenne County, therefore the Town and areas 
upstream are at the highest risk to losses in the County from a dam failure event (although overall, this 
is a low risk). 

The significant hazard dams in the County do have Emergency Action Plans (EAPs), which can help to 
reduce losses in the event of a failure. 

Land Use and Development 

It is important that communities in the County keep the dam failure hazard in mind when permitting 
new development, particularly downstream of the high and significant hazard dams present in each 
county.  There are numerous low hazard dams in the County.  These could become significant or high 
hazard dams if development occurs below or downstream of them.  

6.9.4. Drought 

Location 

All of Kiowa County is susceptible to drought. With the majority land area in the County used for 
agricultural purposes, the County has significant exposure to this hazard.  
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Previous Occurrences 

Previous occurrences of drought can be measured in several ways. For this Plan, previous occurrences 
were determined by reviewing: precipitation averages over time to identify periods with precipitation 
amounts below the long-term average, U.S. Drought Monitor records/current conditions, and drought 
disaster declarations.  

Drought conditions based on precipitation deficits are described in Table 6-61, indicating the top five 
years of precipitation deficit departure from the long-term average of 14.21 inches. Precipitation deficits 
are also shown in Figure 6-81.  It is evident precipitation deficits have occurred throughout history in 
Kiowa County, particularly in the 1930s, 1950s and 2000s. The year 2018, which was a notably dry year 
in much of Colorado, resulted in only a 0.34-inch precipitation deficit in the County, ranking it the 56th 
driest year since 1895.103 

Table 6-61 Precipitation Deficits 1895-2019 

1901-2000 Precipitation Average Year Total Precipitation Deficit 
14.21 in. 1955 7.39 in. 6.82 in. 
14.21 in. 1934 7.42 in. 6.79 in. 
14.21 in. 1956 7.46 in. 6.75 in. 
14.21 in. 2012 7.97 in. 6.24 in. 
14.21 in. 1937 8.31 in. 5.90 in. 

 

 
103 NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published May 
2019, retrieved on July 19, 2019 from https://www.ncdc.noaa.gov/cag/ 
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Figure 6-81 Precipitation Deficits 1895-2016 

 

Drought conditions based on U.S. Drought Monitor records are shown in Figure 6-82.104 Based on this 
data, the most severe drought conditions during this timeframe occurred from approximately 2012 to 
2015. For parts of 2012 and 2013, 100% of the County was experiencing exceptional (D4) drought 
conditions. Other notable periods of drought during this time period was approximately 2002 to 2005, 
2006, 2011, and 2018 to 2019. There has been some level of drought in the County nearly every year 
since 2000.  

Figure 6-82 Kiowa County Previous Drought Events 

  

 

 
104 https://droughtmonitor.unl.edu/Data/Timeseries.aspx for Kiowa County 

https://droughtmonitor.unl.edu/Data/Timeseries.aspx
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Lastly, there have been 14 drought disaster declarations that have impacted Kiowa County from 1977 to 
2018 (see  

Table 6-1-Disaster Declaration Summary). 

Recent droughts are described below. 

2018: Drought in 2018 impacted the entire State of Colorado. Low winter snowpack was the main cause 
of dry conditions across the State. By August 2018, much of southeast Colorado, including all of Kiowa 
County, was experiencing extreme (D3) drought conditions. In Kiowa County, these conditions impacted 
farmers as well as heightened wildfire concerns. In southeastern Colorado, Baca, Kiowa, Otero and 
Prowers counties had, in total, tens of thousands of acres that went unplanted due to fears that the 
crops would fail, otherwise known as "prevent planted" acres. Figure 6-83 shows the top counties in the 
State with prevent planted acres due to the 2018 drought. Kiowa County placed first, with 37,627 
acres.105  

Figure 6-83 Prevent Planted Acres due to 2018 Drought 

 

In the past, even losses of many thousands of acres have cost agricultural communities hundreds of 
millions of dollars. Fortunately, soil moisture from prior year precipitation was adequate to offset the 
worst impacts of drought to the agricultural community in Kiowa County. Additionally, drought 
conditions improved dramatically during the spring of 2019, also helping to ease the impact of the 2018 
drought. The 2018 drought did lead to declaring Kiowa County as a Primary county in a USDA Secretarial 
Natural Disaster designation for drought.  

2012: After being hit with drought in 2011, the southeastern portion of Colorado experienced its second 
consecutive year of severe drought conditions in 2012. The 2012 drought impacted the entire State of 
Colorado, with the state reporting 98,086 failed agricultural acres and 124,461 prevented planting 
acres.106 During this time 100% of Kiowa County was experiencing exceptional (D4) drought conditions. 

 
105 https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture 
106 https://climate.colostate.edu/pdfs/drought_2012.pdf 

https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture
https://climate.colostate.edu/pdfs/drought_2012.pdf
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The 2012 drought lead to declaring all Southeast Region counties as Primary counties in a USDA 
Secretarial Natural Disaster designation for drought. 

As of July 2019, no part of Kiowa County is experiencing drought. 

See Appendix C for details regarding previous drought events prior to the 2014 Southeast Hazard 
Mitigation Plan. 

Probability 

Drought is a normal part of Colorado’s climate and will continue to persist in the future. According to 
the 2018 Colorado State Hazard Mitigation Plan, historical analysis of precipitation shows short duration 
droughts occur somewhere in Colorado nine of out ten years (McKee et al., 1999). However, severe, 
widespread multiyear droughts are much less common. 

For the purposes of this Plan, the number of drought disaster declarations for each County is utilized to 
determine the probability of drought. This allows for a consistent measurement for determining drought 
conditions that negatively impact the Southeast Region. In Kiowa County, there have been 14 drought 
disaster declarations from 1977 to 2018, equating to a 34% annual chance of drought occurrence, or a 
likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The most 
significant impacts associated with drought in Colorado are those related to water intensive activities 
such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
preservation. Drought conditions can also cause soil to compact, increasing an area’s susceptibility to 
flooding, and reduce vegetation cover, which exposes soil to wind and erosion. Additionally, drought 
conditions can increase the County’s risk to wildfire. Drought impacts increase with the length of a 
drought, as carry-over supplies in reservoirs are depleted and water levels in groundwater basins 
decline. Water supply issues for municipal, industrial, and domestic needs will be a concern for the 
entire County during droughts.  Most of the County’s water resources come from ground water, surface 
water reservoir storage, and the Arkansas River.  Vulnerability to low flows on the Arkansas River, which 
drains from the Rocky Mountains, increases with consecutive winters of below average snowpack. 

Agriculture is a large part of the Kiowa County economy and is vulnerable to the impacts of drought. 
According to the 2017 USDA Census of Agriculture, Kiowa County has 388 farms totaling 1,091,807 
acres. The estimated market value of agricultural products sold is $65,468,000. These assets are at risk 
to drought impacts. According to the Colorado Drought Plan – Visualization Story Map, the agriculture 
sector is the most vulnerable sector to drought in Crowley County, with a vulnerability score of 3.6, 
which is above the State average of 2.4.107 Additionally, according to this analysis, Kiowa County has a 
higher than average socio-economic impact from drought, at 2.6, with the average being 2.49. 

The National Drought Mitigation Center reports on location-specific drought impacts from 2009 to May 
2019. In Kiowa County, during this time period, there has been 102 reported impacts. The most impacts 
(46) were categorized as “agriculture,” followed by plants and wildlife (20 impacts), and relief, response, 
and restrictions (15 impacts). Examples of recorded impacts from the 2018 drought include fire bans, 

 
107 CWCB, State Drought Planning; 
https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae 

https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae
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the inability to plant spring crops, and inability to grow crops/native plants. Additionally, ranchers 
weened and sold cattle early. 

Potential Losses 

The largest potential losses in Kiowa County are related to drought’s impact on agriculture. Agriculture is 
a primary driver of the economy in Kiowa County, and droughts causing major economic impacts to 
crops and cattle could also trickle into the rest of the economy. All jurisdictions and unincorporated 
County areas are impacted by drought events due to the connected nature of agriculture, water use, 
and the economy in the County. 

Based on SHELDUS data from 1960 to 2017, Kiowa County has experienced $4,533,293 in crop losses 
from drought (2017 dollars). This equates to $79,531 in annual losses. No property damages were 
recorded in SHELDUS.  

Land Use and Development 

An increase in population and development can put additional strain on water resources during a 
drought. As new development occurs, it is important to ensure adequate water supply for municipal, 
industrial, and agricultural uses during both normal and drought conditions. 

6.9.5. Earthquake 

Previous Occurrences 

There are limited reports of earthquakes in Kiowa County. Past occurrences in the County were reported 
in the Earthquake Evaluation Report released by the CGS.  The CGS also released a publication, titled 
“Colorado Earthquake Information 1867-1996,” that provides details on past earthquakes. Based on that 
report, information of specific occurrences that affected the County are as follows: 

Sept 29, 1928 – An earthquake shook Holly and other parts of Prowers County.  Heck and Bodle (1930) 
described the earthquake as a rocking motion generally felt in Holly and indicated that many people 
were awakened and alarmed throughout the county.  Stover, Reagor, and Algermissen (1984) rated this 
event at intensity IV.108 

August 16, 2009 - An earthquake hit Colorado’s plains, setting off tremors across the southeastern part 
of the state and into western Kansas, but causing no reported damage.  The National Earthquake 
Information Center in Golden confirmed that a magnitude 3.9 earthquake occurred at 6:22 p.m. in 
southeastern Colorado, about 180 miles southeast of Denver. 

Additionally, the USGS Earthquake Catalog was searched for previous earthquakes in the County. 
According to this database, there has been three additional earthquakes in or near the County since 
1900.  A magnitude 2.9 struck northeast of Wiley, just across the border with Prowers County, on 
January 10th, 2003.  In 2014 a magnitude 3.0 struck on July 15th, 28km northwest of Eads in Kiowa 
County.  On August 6th, 2016 a magnitude 2.5 quake occurred on the county line, 20km NNW of Lamar.   
2nd, 1998.  

 
108 Colorado Earthquake Information 1867-1996 
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Probability 

Based on previous occurrences and knowledge on seismic activity in Kiowa County, the probability of an 
earthquake is possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

It can be assumed all existing and future buildings and populations are at risk to the earthquake hazard. 
However, building codes can help reduce the risk to structures during an earthquake. Previous damages 
from earthquakes in Kiowa County have been minor (rattling of loose objects). However, it is possible 
for the Cheraw Fault, which passes through the western portion of the County, to produce a strong 
earthquake. The 2008 and 2014 Southeast Region hazard mitigation plans utilized a 7.0 magnitude 
scenario as the maximum magnitude produced from the Cheraw Fault. A 7.0 magnitude earthquake is 
considered a major earthquake that can cause serious damage over larger areas. Older buildings that 
are not constructed to modern day building codes are more at risk to these damages throughout the 
County.  

Potential Losses 

The most appropriate loss estimation methodology for seismic hazards involves scenario modeling using 
FEMA’s Hazus loss estimation software. There are two levels of Hazus analysis, ‘Standard,’ which uses 
the default FEMA-derived datasets and damage functions, and ‘Enhanced,’ which uses independently 
compiled and accurately verified structure and infrastructure inventories and damage functions. The 
earthquake analysis conducted for this report includes a Standard level analysis using the latest version, 
Hazus-MH Earthquake Model V4.2. This risk assessment leveraged census tract data to conduct a 
Standard Hazus probabilistic scenario for Otero County.  

A 2,500-year return period probabilistic scenario was used for the analysis (probability of 2% of 
occurrence in 50 years). A 2,500-year return period was chosen because the new International Building 
Code uses a 2,500-year map as the basis for building design. Based on CGS data, the highest magnitude 
earthquake that could be expected to occur in Kiowa County is a 7.0. This value was used in the 
probabilistic scenario in Hazus. 

Results 

Hazus estimates that there are under 1,000 buildings in the County which have an aggregate total 
replacement value of $156 million (excluding contents). Hazus estimates that about 16 buildings will be 
at least moderately damaged. Residential homes will be the most impacted. 

The total economic loss estimated for the earthquake is $73 thousand, which includes building and 
lifeline related losses based on the County’s available inventory. The building losses are broken into two 
categories: direct building losses and business interruption losses. The direct building losses are the 
estimated costs to repair or replace the damage caused to the building and its contents. The business 
interruption losses are the losses associated with inability to operate a business because of the damage 
sustained during the earthquake. Business interruption losses also include the temporary living expenses 
for those people displaced from their homes because of the earthquake. The total building-related 
losses were $58 thousand; $15 thousand related to the business interruption of the County. Due to the 
analysis performed by Census Tract (with only one located across the entire County), it is difficult to 
determine losses by jurisdiction. In general, it can be estimated that the highest losses will be associated 
with populated towns, which contain more buildings. 
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A number of variables are included in Hazus analyses in order to arrive at the estimated values of loss 
due to earthquake. For this reason, it is important to note that the Hazus loss estimates detailed above 
should not be used as a precise measure, but rather viewed from the perspective of the potential 
magnitudes of expected losses. 

Land Use and Development  

With the unpredictable nature of earthquake epicenter locations, it is not feasible to identify specific 
areas where development may exacerbate the risk to an earthquake. As population and development 
expand, enforcement of the unified construction code has great potential to mitigate increasing 
vulnerability and development pressure. 

 

6.9.6. Extreme Temperatures: Extreme Cold 

Location 

Extreme cold temperatures can impact the entire County. Figure 6-84 shows the extreme temperature 
highs and lows for Eads. The lowest recorded temperature from this data is -29 degrees.109 

Figure 6-84 Temperature Extremes in Eads, Colorado - Cold 

 

Previous Occurrences 

In a region known for extremely cold weather, exacerbated by high winds, temperature extremes and 
particularly severe cold present a danger to the inhabitants of the County.  Surprisingly, the NCEI 
database reflects no extreme cold or extreme wind-chill events in the County between 1996 and 2019.  
The 2018 State Hazard Mitigation Plan does record the following events that affected the southeast 
plains, which likely includes Kiowa County. No new extreme cold events have occurred since the 2014 
Southeast Region Hazard Mitigation Plan in Kiowa County. 

 
109 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://wrcc.dri.edu/summary/Climsmco.html
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January 17-18, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -30°F to -50°F were recorded. 

February 1-4, 1996 - In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

March 24-25, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -40°F were recorded. 

December 25-26, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted 
in extreme wind chill.  Wind chills of -2°F to -35°F were recorded. 

January 11-16, 1997 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

Probability 

Extreme cold temperatures occur yearly in Kiowa County; therefore, they have a highly likely probability 
of occurrence. However, extreme cold events that cause damages or injuries are less likely to occur. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme cold impacts in Kiowa County was available during the development of this 
Plan.  The primary concern with extreme cold temperatures is for impacts to human life. Exposure to 
extreme cold can cause conditions such as hypothermia and frost bite, which can be deadly. The elderly 
population in the planning area is most vulnerable to temperature extremes.  In Kiowa County, 21% of 
the population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory.  The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme cold.   

Impacts to structures from extreme cold can affect the supporting mechanisms or systems of a 
community’s infrastructure.  For example, when extreme cold is coupled with high winds or ice storms, 
power lines may be downed, resulting in an interruption in the transmission of that power shutting 
down electric furnaces, which may lead to frozen pipes in homes and businesses.  

Additionally, extremely cold temperatures can have negative impacts on crops, particularly if there is no 
snow on the ground or they cause an early or late season freeze. Kiowa County has 388 farms totaling 
1,091,807 acres. The estimated market value of agricultural products sold is $65,468,000. Extreme cold 
has the potential to negatively impact the agricultural economy in the County. 

Potential Losses 

Losses may include damages from frozen pipes as well as impacts to human health/loss of life due to 
extreme cold. All populations in the County are at risk to extreme cold, and unincorporated County is 
also at risk to crop losses from extreme cold. 
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Based on USDA Risk Management Agency Data, Kiowa County has experienced $11,146,970 in insured 
indemnity amounts from 1991 through 2018 due to cold winters, frost, or freeze.110 This equates to 
$412,850 in annual losses. 

There is not enough recorded damage data to include an annualized loss estimate for other damages 
associated with extreme cold. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme cold. 
New development may also be impacted by scenarios such as burst pipes.  

6.9.7. Extreme Temperatures: Extreme Heat 

Location 

Extreme heat can impact the entire County. Figure 6-85 shows the extreme temperature highs and lows 
for Eads. The highest recorded temperature in this data is 110 degrees.111 Across the County, maximum 
temperatures routinely break 100 degrees during the summer months. 

Figure 6-85 Temperature Extremes in Eads, Colorado - Heat 

 

Previous Occurrences 

The NCEI Storm Events Database does not report any extreme heat events in the County. The 2018 
Colorado Hazard Mitigation Plan reports the number of days above 90, 95, and 100 degrees, as well as 
number of heat waves from 1981 to 2017. Based on this data Kiowa County has experienced 2,224, 
1,116, and 247 days above 90, 95, and 100 degrees, respectively. Additionally, the County has 
experienced 219 heat waves during this time period. This places Kiowa County fifth in the State for 
number of days above 90 degrees from 1981 to 2017, as well as sixth in the State for number of heat 
waves during this time period. 

 
110 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 
111 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
https://wrcc.dri.edu/summary/Climsmco.html
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One possible explanation for the lack of reported extreme heat events may be that the humidity of the 
eastern plains is very low (compared to the rest of the nation), but that the highest temperatures in the 
State occur in this region. This indicates that while many hot days in the planning area fall in the ‘danger’ 
or ‘extreme danger’ area of the heat index, the low humidity may make the heat feel less uncomfortable 
on the population. It is possible; therefore, that the population may not notice the effects of extreme 
heat on themselves until serious injury occurs.112 

Probability  

Based on the climate of Kiowa County and the number of days over 90 degrees from 1981 to 2017, 
extreme heat events are expected to occur yearly, and are considered highly likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme heat impacts in Kiowa County was available during the development of this 
Plan. However, the primary impact of extreme heat is on people rather than structures. The elderly 
population in the County is most vulnerable to temperature extremes. In Kiowa County, 21% of the 
population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory. The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme heat. Additionally, people who frequently work, recreate outside, or participate in 
sporting events outside are also vulnerable to extreme heat. This group of people should take extra 
precaution during physical activity on extreme heat days. 

Extreme heat can have secondary impacts on the supporting mechanisms or systems of a community’s 
infrastructure.  For example, when high amounts of utilization are imposed on the power system due to 
extremely hot temperatures, it can cause an interruption in the transmission of that power, shutting 
down air conditioning capabilities or refrigeration that can lead to spoiled foods, etc. Additionally, 
extreme heat has the potential to impact the integrity of transportation infrastructure, causing issues 
such as softening roads and expanding railroad tracks.   

Extreme heat can also impact crops through secondary effects such as decreased soil moisture as well as 
directly through heat stress. Kiowa County has 388 farms totaling 1,091,807 acres. The estimated 
market value of agricultural products sold is $65,468,000. Extreme heat has the potential to negatively 
impact the agricultural economy in the County. 

Additionally, extreme heat can worsen wildfire conditions, particularly when combined with high winds. 
Extreme heat can also lead to or exacerbate drought conditions. 

Potential Losses 

There is no recorded damage information for extreme heat in Kiowa County. The most severe losses 
from extreme heat are related to human health from heat related illness. However, losses from 
secondary hazards, such as wildfire, could be significant. All populations in each jurisdiction are at risk to 
extreme heat, and unincorporated County is also at risk to crop losses from extreme heat. 

 
112 Colorado Climate Center 
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Based on USDA Risk Management Agency Data, Kiowa County has experienced $2,958,919 in insured 
indemnity amounts from 1991 through 2018 due to heat.113 This equates to $109,589 in annual losses. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme heat.  

6.9.8. Flooding 

Location 

The Kiowa County floodplain is not mapped by the NFIP. Therefore, the best available floodplain data 
was generated for the 2018 Colorado State Hazard Mitigation Plan. Using Hazus-MH 4.0, a standard 
Level 1 analysis was conducted develop a stream network and hydrology for a 10-square mile drainage 
area. The 30-meter (one arc second) DEMs were used in this analysis as the terrain source. Hazus then 
ran hydraulics for and delineated the 100-year floodplain boundary. While not as accurate as an official 
FEMA floodplain, this boundary is available for use in GIS and is currently the best available data for the 
County. Figure 6-86 shows the floodplain for Kiowa County. The floodplain impacts many areas of 
unincorporated County, as well as through several jurisdictions, including portions of Eads and the 
majority of Sheridan Lake. 

Figure 6-86 Kiowa County Hazus 100-year Floodplain 

 

 
113 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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Previous Occurrences 

In total, there have been 10 recorded flooding events in the County from 1950 to 2019.114 All of these 
events were labeled as flash floods. Five of these events occurred near Eads, one in Haswell, two in 
Sheridan Lake, and two in unincorporated County near Brandon. None of these events have recorded 
injuries, deaths, or quantitative damages. However, recorded qualitative damages include flooded and 
washed out roads and road closures. 

Flooding events in the County since the 2014 Southeast Region Hazard Mitigation Plan are described 
below. A description of all previous occurrences can be found in Appendix C. 

Table 6-62 Flooding Events in Kiowa County from 2014 to 2019 

Date Location Flood Type Description 

7/29/2014 Eads Flash Flood 

A nearly stationary strong storm produced over 5 inches 
of rain in and around Eads.  Numerous roads and a 
viaduct were flooded.  US Highway 287 was closed for a 
time. 

7/29/2014 Eads Flash Flood 
Strong storms with heavy rain caused flash flooding in the 
south central section of the county.  Numerous roads 
were flooded with washouts reported. 

7/15/2017 Eads Flash Flood 
The underpass at US Highway 287 and State Highway 96 
was flooded with over 2 feet of water.  County Road 40 
was also flooded. 

 

NFIP Information 

Kiowa County has not been mapped by the NFIP nor does it participate in the program at this time.  

Probability  

Based on 10 floods from 1950 to 2019, there is a 14% annual chance of flood occurrence in the County, 
equating to a likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Floods can cause substantial damage to infrastructure across the County. Areas with significant 
floodplains are primarily located in unincorporated County and the Towns of Eads and Sheridan Lake. 
Damages in unincorporated areas can include (but are not limited to) rural structures, roads, and crops. 
As demonstrated in the previous occurrences, issues such as flooded and washed out roads can occur 
in/near the jurisdictions and unincorporated County. The area around Haswell is largely not impacted by 
flooding. However, much of the County is vulnerable to this hazard. Flooding can also cause injury and 
death to populations in the County. 

 
114 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; LPC 
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Potential Losses 

Planning level flood loss estimates were conducted by county for the 2018 Colorado State Hazard 
Mitigation Plan using Hazus-MH (Hazus) software. This data was utilized for incorporation into this Plan. 
Hazus is FEMA’s GIS-based natural hazard loss estimation software. The Hazus flood model results 
include analysis for Kiowa County, modeling streams draining a 10 square mile minimum drainage area, 
using 30 meter (1 arc second) Digital Elevation Models (DEM). Hydrology and hydraulic processes utilize 
the DEMs, along with flows from USGS regional regression equations and stream gauge data, to 
determine reach discharges and to model the floodplain. Losses are then calculated using Hazus national 
baseline inventories (buildings and population) at the census block level, in addition to critical 
infrastructure sited at the local level. 

Hazus produces a flood polygon and flood-depth grid that represents the 100-year floodplain. The 100-
year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year. 
While not as accurate as official flood maps, these floodplain boundaries are available for use in GIS and 
could be valuable to Kiowa County, given it has not been mapped by the National Flood Insurance 
Program. Hazus generated damage estimates are directly related to depth of flooding and are based on 
FEMA’s depth-damage functions. For example, a two-foot flood generally results in about 20% damage 
to a structure (which translates to 20% of the structure’s replacement value). The Hazus flood analysis 
results provide number of buildings impacted, estimates of the building repair costs, and the associated 
loss of building contents and business inventory. Building damage can cause additional losses to a 
community as a whole by restricting the building’s ability to function properly. Income loss data 
accounts for losses such as business interruption and rental income losses as well as the resources 
associated with damage repair and job and housing losses.  

Potential losses derived from Hazus used default national databases and may contain inaccuracies; loss 
estimates should be used for planning level applications only. The damaged building counts generated 
are susceptible to rounding errors and are likely the weakest output of the model due to the use of 
census blocks for analysis. In rural communities, census blocks are large and often sparsely populated or 
developed, which may create inaccurate loss estimates. Hazus assumes population and building 
inventory to be evenly distributed over a census block; flooding may occur in a small section of the 
census block where there are not actually any buildings or people, but the model assumes that there is 
damage to that block. In addition, excessive flood depths may occur due to problems with a DEM or 
when modeling lake flooding. Errors in the extent and depth of the floodplain may also be present from 
the use of 30-meter digital elevation models. Hazus Enhance (Level II) analyses based on local building 
inventory, higher resolution terrain models, and Digital Flood Insurance Rate Maps (DFIRMs) could be 
used in the future to refine and improve the accuracy of the results.    

Maps and Results 

According to the Hazus model output, about three buildings would be at least moderately damaged by a 
county-wide 100-year flood. No buildings are estimated to be completely destroyed. The model 
estimates 25 households (or 74 people) will be displaced due to the flood. Displacement includes 
households evacuated from within or very near to the inundated area. The areas with the majority of 
displaced populations are near Sheridan Lake and Eads. Of the total displaced populations, three people 
are estimated to seek temporary shelter in public shelters.  

The total economic loss estimated for the flood event is $1.38 million, which represents 2.56% of the 
total replacement value of the County’s building stock. Total economic losses are a combination of 
direct building losses and business interruption losses. 
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The economic losses are broken into two categories: direct building losses and business interruption 
losses. The direct building losses are the estimated costs to repair or replace the damage caused to the 
building and its contents. The business interruption losses are the losses associated with inability to 
operate a business because of the damage sustained during the flood. Business interruption losses also 
include the temporary living expenses for those people displaced from their homes because of the 
flood. All economic losses were direct building losses in this scenario. Residential occupancies made up 
74.75% of the total loss.  

Additionally, the model estimates that a total of 154 tons of debris will be generated. Of the total 
amount, Finishes comprises 68% of the total, Structure comprises 11% of the total, and Foundation 
comprises 21%. If the debris tonnage is converted into an estimated number of truckloads, it will require 
seven truckloads (25 tons/truck) to remove the debris generated by the flood. 

Figure 6-87 shows the Hazus generated flood depths for a 1% annual chance (100-year) flood event for 
the County.  

Figure 6-87 Kiowa County Hazus 100-year Flood Depth 

 

GIS was used to estimate losses by jurisdiction, shown in the table below. It should be noted this is an 
approximate analysis since Census Blocks do not line up exactly with jurisdictional boundaries. However, 
this analysis can help differentiate the overall magnitude of flood losses in and surrounding each 
jurisdiction. The highest amount of losses are projected for unincorporated County. 
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Table 6-63 Kiowa County Hazus Estimated Flood Losses by Jurisdiction 

Jurisdiction Estimated 100-year Flood Losses 
Haswell $6,000 

Eads $112,000 
Sheridan Lake $367,000 

Unincorporated County $893,000 
Total $1,378,000 

 

Figure 6-88 shows total economic losses from this event for the County ($1.38 million). The highest flood 
losses are projected to occur near Eads, north and south of Sheridan Lake, and in northern/central 
portions of unincorporated Kiowa County.  

Figure 6-88 Kiowa County Hazus 100-year Flood Losses 

 

In addition to the potential losses estimated by Hazus, there have been $1,343 in recorded losses in 
Kiowa County from 1960-2017 (2017 dollars), according to SHELDUS. This equates to $23.56 in annual 
losses to Kiowa County from flooding. 

Land Use and Development  

Regulating new development can help reduce the risk to new structures from flooding. In addition to 
land-use planning, zoning, and codes applicable to new development, flood mitigation measures can 
include structural and non-structural measures to address susceptibility of existing structures. Flood 
mitigation measures such as acquisition, relocation, elevation-in-place, wet/dry flood proofing, and 
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enhanced storm drainage systems all have the potential to effectively reduce the impact of flood in the 
County.  

6.9.9. Severe Weather: Thunderstorms/Lightning/Hail 

Previous Occurrences 

Thunderstorm 

Previous occurrences of thunderstorms are tracked as thunderstorm wind events. According to the NCEI 
Storm Events Database, a total of 53 thunderstorm wind events have occurred in Kiowa County from 
1955 to 2019. Thirteen of these events were recorded in Eads, eight in Haswell, 17 in Sheridan Lake, and 
15 with no location listed/unincorporated County. The highest recorded wind gust was 115 mph, which 
occurred on 8/2/1972 in unincorporated County. Overall, these storms caused $32,000 in property 
damages and three injuries.  

Table 6-64 summarizes this information by jurisdiction, and Table 6-65 describes thunderstorm wind 
events that have occurred since the 2014 Southeast Region Hazard Mitigation Plan.  

Table 6-64 Kiowa County Thunderstorm Wind Events Summary Table 

Jurisdiction # Events # Deaths # Injuries Damages 
Eads 13 0 3 $18,000 

Haswell 8 0 0 $2,000 
Sheridan Lake 17 0 0 $10,000 

Unincorporated County 15 0 0 $2,000 
Totals 53 0 3 $32,000 

 

Table 6-65 Recent Thunderstorm Wind Events in Kiowa County 

Date Location Deaths Injuries Damages Description 

5/26/2016 Haswell 0 0 $0 Six inch diameter tree branches 
ripped off a tree. 

5/26/2016 Haswell 0 0 $0 Several small tree branches ripped 
off trees. 

5/26/2016 Eads 0 0 $1,000 Slight roof damage to a house. 
5/26/2016 Eads 0 0 $0 Multiple trees downed. 

5/26/2016 Haswell 0 0 $2,000 Windows broken in a house due to 
hail and winds. 

5/26/2016 Eads 0 3 $10,000 
Three semi-trailers were blown over 
on US Highway between 1 and 3 
miles north of Eads. 

7/15/2016 Sheridan 
Lake 0 0 $10,000 A hog farm sustained damage to the 

roofs on four buildings. 

9/4/2016 Sheridan 
Lake 0 0 $0  

6/29/2018 Sheridan 
Lake 0 0 $0 

A severe thunderstorm caused 
several telephone poles to be blown 
down from mile marker 192 to mile 
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Date Location Deaths Injuries Damages Description 
marker 197 on highway 96 in Kiowa 
county due to straight-line 
thunderstorms winds. 

7/27/2018 Eads 0 0 $0 Four inch diameter tree limbs 
broken. 

Totals Count: 10 0 3 $23,000  
 

Lightning 

Tracking lightning events is not simple.  The NCEI database reports only 641 events for the entire State 
since 1996, indicating that these events are vastly underreported.  The National Weather Service in 
Pueblo reports the average number of cloud-to-ground lightning strikes per county per year in 
Colorado.115 Kiowa County averages 7,300 cloud-to-ground lightning strikes per year. Colorado is ranked 
19th in the nation with respect to the number of Cloud-to-Ground (CG) lightning flashes (2009-2018) and 
fourth in the nation for number of lightning fatalities (years 1959-2017).116  

The NCEI Storm Events Database reports on the number of damaging or significant lighting events. In 
Kiowa County there has been one recorded damaging lightning event, on 5/23/2012 near Brandon 
(unincorporated County). This event caused $50,000 in damages when lightning struck a local oil 
company's holding tanks, igniting 350 barrels holding 15,000 gallons. 

Hail 

According to the NCEI Storm Events Database, there have been 290 recorded hail events in Kiowa 
County from 1955 through 2017. These events are summarized in Table 6-66. It should be noted that the 
locations are approximate, and some events may report the closest jurisdiction rather than the exact 
location. The largest recorded magnitude hail was 3.0 inches, occurring on 6/6/1994 near Towner 
(unincorporated County) and again on 7/29/2018 in unincorporated County. The 1994 event caused 
$500,000 in crop damages when hail destroyed up to one half of a wheat field southwest of Towner. 
Overall, these events caused $520,000 in recorded damages. 

Table 6-66 Kiowa County Previous Hail Events, 1955-2017 

Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

Eads 88 2.75 0 0 $0 
Haswell 55 2.75 0 0 $0 

Sheridan Lake 48 2.5 0 0 $20,000 
Unincorporated County 99 3.0 0 0 $500,000 

Totals 290 3.0 0 0 $520,000 
 

 
115 https://www.weather.gov/pub/lightningCgCountyColorado 
116 https://www.weather.gov/pub/Colorado_ltg_ranking 

https://www.weather.gov/pub/lightningCgCountyColorado
https://www.weather.gov/pub/Colorado_ltg_ranking
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Table 6-67 shows hail events since the 2014 Southeast Colorado Hazard Mitigation Plan and Figure 6-89 
shows all previous hail events on a map. It is evident the entire County is vulnerable to hail events.117 

Table 6-67 Kiowa County Recent Hail Events 

Date Location Magnitude 
(inches) Damages Description 

5/9/2015 Eads 1.25 $0 

An intense weather system caused heavy 
snow across the higher elevations and 
severe storms across the I-25 corridor 
and southeast plains.  Flooding occurred 
with some of the storms and three 
tornadoes occurred in El Paso and Kiowa 
Counties. 

7/19/2015 Eads 0.75 $0 
A strong to severe storm produced hail 
up to the size of half dollars in northern 
and eastern Kiowa County. 

7/19/2015 Towner 1.25 $0 
A strong to severe storm produced hail 
up to the size of half dollars in northern 
and eastern Kiowa County. 

4/15/2016 Eads 1.5 $0 

Severe storms erupted across the 
southeast plains across Kiowa, Bent, and 
Baca Counties, causing hail up to the size 
of golfballs. 

4/15/2016 Eads 0.88 $0 

Severe storms erupted across the 
southeast plains across Kiowa, Bent, and 
Baca Counties, causing hail up to the size 
of golfballs. 

4/15/2016 Eads 1 $0 

Severe storms erupted across the 
southeast plains across Kiowa, Bent, and 
Baca Counties, causing hail up to the size 
of golfballs. 

4/15/2016 Eads 1.5 $0 

Severe storms erupted across the 
southeast plains across Kiowa, Bent, and 
Baca Counties, causing hail up to the size 
of golfballs. 

5/26/2016 Haswell 1 $0 
Severe storms produced hail up to the 
size of half dollars, and damaging severe 
winds in Kiowa County. 

5/26/2016 Haswell 1 $0 
Severe storms produced hail up to the 
size of half dollars, and damaging severe 
winds in Kiowa County. 

5/26/2016 Haswell 1 $0 
Severe storms produced hail up to the 
size of half dollars, and damaging severe 
winds in Kiowa County. 

 
117 NOAA Storm Prediction Center, SVRGIS; https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Date Location Magnitude 
(inches) Damages Description 

5/30/2016 Eads 1 $0 A severe storm produced hail up to the 
size of ping pong balls. 

5/30/2016 Eads 1.5 $0 A severe storm produced hail up to the 
size of ping pong balls. 

7/15/2016 Sheridan 
Lake 2.5 $20,000 

A very severe storm produced a wide 
swath of damaging winds and a tornado 
across eastern Kiowa and extreme 
northeastern Prowers County. A brief 
tornado was seen just east of Sheridan 
Lake, which broke windows in a house 
and did other minor property damage.  
Power poles, 18 in all, were snapped 
between Sheridan Lake and Towner. 
Windows were broken in many 
structures, including the Plainview 
School. Stadium lights were also 
destroyed.  Eight miles south of the 
school, a hog farm sustained roof 
damage. In northeast Prowers County on 
County Road 35, a house and barn were 
severely damaged.  Many power poles 
were also snapped. 

9/3/2016 Chivington 1.25 $0 A severe storm produced hail up to half 
dollar size. 

5/9/2017 Brandon 1.25 $0 A few marginally severe storms occurred. 

5/15/2017 Eads 0.88 $0 A severe storm produced hail up to the 
size of quarters. 

5/15/2017 Eads 1 $0 A severe storm produced hail up to the 
size of quarters. 

6/29/2017 Haswell 0.88 $0 

A few severe storms produced hail up to 
the size of baseballs. The baseball size 
hail occurred in portions of Prowers and 
Baca Counties. 

6/29/2017 Haswell 1.75 $0 

A few severe storms produced hail up to 
the size of baseballs. The baseball size 
hail occurred in portions of Prowers and 
Baca Counties. 

8/2/2017 Eads 0.88 $0 A strong storm produced hail up to nickel 
size. 

6/23/2018 Eads 1 $0 
Hail up to the size of quarters were 
observed with a thunderstorm near Eads 
in Kiowa county. 

7/29/2018 Brandon 1 $0 
Severe thunderstorms impacted 
southeastern Colorado during the 
afternoon and evening of the 29th, 
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Date Location Magnitude 
(inches) Damages Description 

producing hail up to the size of large 
apples as well damaging thunderstorm 
winds which caused tree damage, 
windows and windshields to be broken as 
well as damaging and/or destroying 
sheds.  Some of the larger hailstone 
reports with this event included hail the 
size of quarters near Brandon, Calhan 
and Crestone, hail the size of Half Dollars 
near Fountain as well as hail the size of 
Ping-Pong Balls near Bristol and Sheridan 
Lake.  Golf Ball hail was reported near 
Holly, while hail the size of Limes were 
measured near Fowler, Granada and 
Ramah.  Finally, hail the size of large 
Apples impact locations near Chivington 
in Kiowa county. 

7/29/2018 Chivington 3 $0  

7/29/2018 Sheridan 
Lake 1.5 $0  

8/17/2018 Haswell 1 $0 

Severe thunderstorms produced strong 
winds and hail over portions of El Paso 
and Kiowa counties during the afternoon 
and evening of the 17th. Winds gusts 
around 60 mph were measured near 
Fountain, while hail the size of quarters 
were observed near Monument, Haswell 
and the Air Force Academy. 

5/26/2019 Eads 1.5 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. Throughout the afternoon and 
evening hours several supercell 
thunderstorms developed and moved 
southwest to northeast through the 
eastern Colorado plains counties. Several 
reports of large damaging hail, 
destructive winds, and a few tornadoes 
were seen by area SKYWARN spotters 
and Storm Chasers. 

5/26/2019 Eads 1 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. Throughout the afternoon and 
evening hours several supercell 
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Date Location Magnitude 
(inches) Damages Description 

thunderstorms developed and moved 
southwest to northeast through the 
eastern Colorado plains counties. Several 
reports of large damaging hail, 
destructive winds, and a few tornadoes 
were seen by area SKYWARN spotters 
and Storm Chasers. 

5/26/2019 Eads 2 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. Throughout the afternoon and 
evening hours several supercell 
thunderstorms developed and moved 
southwest to northeast through the 
eastern Colorado plains counties. Several 
reports of large damaging hail, 
destructive winds, and a few tornadoes 
were seen by area SKYWARN spotters 
and Storm Chasers. 

5/26/2019 Eads 1.25 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. Throughout the afternoon and 
evening hours several supercell 
thunderstorms developed and moved 
southwest to northeast through the 
eastern Colorado plains counties. Several 
reports of large damaging hail, 
destructive winds, and a few tornadoes 
were seen by area SKYWARN spotters 
and Storm Chasers. 

5/26/2019 Eads 1.75 $0 

The afternoon and evening of Sunday, 
May 26th was a very active severe 
weather day across the eastern Colorado 
plains. Throughout the afternoon and 
evening hours several supercell 
thunderstorms developed and moved 
southwest to northeast through the 
eastern Colorado plains counties. Several 
reports of large damaging hail, 
destructive winds, and a few tornadoes 
were seen by area SKYWARN spotters 
and Storm Chasers. 

Totals Count: 30 Max: 3.0 $20,000  
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Figure 6-89 Kiowa County Previous Hail Events, 1955-2017 

 

Probability 

The probability of annual occurrence for all severe weather events (thunderstorm, lightning, and hail) is 
100%, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Thunderstorms producing winds, hail, and lightning are a common occurrence in the County between 
early spring and late fall. Reported damages from previous occurrences from thunderstorm events 
include infrastructure damage and building damage such as torn off roofs, as well as crop damage. 
Previous occurrences show events throughout the entire County. Jurisdictions are most vulnerable to 
property damage as well as injuries and fatalities from thunderstorm events. Unincorporated County 
areas have similar vulnerabilities, as well as increased risk to crop losses from thunderstorms. 

Given the lightning statistics for Colorado and the region, the entire County is at risk and is vulnerable to 
the effects of lightning. Persons recreating or working outdoors during the months of April through 
September will be most at risk to lightning strikes. Fortunately, there have been no incidents of death or 
injury associated with lightning in the County. Additionally, property and infrastructure damage are 
possible.  

Based on previous occurrences and frequency of hail events, the entire County is also at risk to hail 
events. Similar to thunderstorm damages, the jurisdictions are most susceptible to property damages, 
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such as broken windows, roof damages, and outbuildings and vehicles damaged or destroyed; as well as 
injuries and fatalities. Hail can also cause significant crop damage in unincorporated County. 

Additionally, thunderstorms can produce locally heavy rain and high winds, which may result in crop 
damage and localized flooding. Lightning can also cause wildfires, which could lead to significant losses. 

Potential Losses   

According to SHELDUS, there have been $4,964,736 in damages from severe storms from 1960 to 2017 
(2017 dollars) in the County. This equates to $87,100 in annual damages. According to the NCEI data, all 
jurisdictions have experienced losses from thunderstorm events. Overall, the most damages would likely 
take place in more populated areas, such as the jurisdictions, although high wind from thunderstorms 
can also damage crops. 

Recorded damages from lightning in the County equate to $50,000 since 1996, occurring from a single 
event. Lightning occurs frequently every spring through fall in the County, so each jurisdiction is equally 
at risk to losses from this hazard in the future. Additionally, lightning is a leading cause of wildfire, which 
could cause significant losses in the County. 

According to SHELDUS, there have been $2,336,556 in damages from hail from 1960 to 2017 (2017 
dollars). This equates to $40,992 in annual damages. Similar to other thunderstorm hazards, the entire 
County is vulnerable to losses from hail. Hail occurring in more populated areas, such as the 
jurisdictions, would likely cause the most damages. However, crops could also suffer significantly from 
hail damage. 

Land Use and Development 

Due to the frequency of severe weather in the County, all new development and populations may be 
impacted by severe weather. Building codes can help reduce the risk to structures from severe weather 
impacts. 

6.9.10. Tornadoes 

Previous Occurrences 

According to the NCEI, from 1950 through 2019, there have been 87 recorded tornadoes in Kiowa 
County. These tornadoes resulted in two injuries and $739,090 in recorded property damages. The 
strongest magnitude event was an F3 event occurring on 10/17/1971. This event caused $250,000 in 
reported damages, although no further description is available for these damages. This event, along with 
an F2 tornado on 5/12/1975, were the most damaging tornadoes in the County, each equating to 
$250,000 in recorded damages. Table 6-68 summarizes the recent tornado events in Kiowa County. It 
should be noted that the locations are approximate, and some events may report the closest jurisdiction 
rather than the exact location. Examples of damages recorded during these events include, damaged 
buildings, downed power poles, and equipment/machinery damage. Figure 6-90 shows tornadoes and 
tornado paths in Kiowa County as documented by the NOAA Storm Prediction Center.118 It is evident the 
entire County is at risk to this hazard. 

 
118 https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Table 6-68 Recent Tornadoes in Kiowa County 

Date Location Mag Injuries Damages Description 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
and caused no damage. 

4/22/2010 Eads EF1 0 $1,000 

Tornado occurred over open country, 
but totally destroyed a small storage 
barn 10.3 miles southwest of Eads.  
Debris from the barn was carried as far 
as 1500 feet to the north-northeast. 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
and caused no damage. 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
and caused no damage. 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
and caused no damage. 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
and caused no damage. 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
with no damage. 

4/22/2010 Eads EF0 0 $0 Tornado occurred over open country 
and caused no damage. 

5/18/2010 Chivington EF0 0 $10,000 

A tornado occurred over a rural area, 
taking down one power pole, flipping a 
center pivot irrigation system, and 
damaging an abandon farm house. 

5/25/2010 Towner EF0 0 $0 A brief landspout occurred over open 
country and caused no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

5/25/2010 Towner EF0 0 $0 A tornado occurred over open country 
causing no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
causing no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

5/25/2010 Sheridan 
Lake EF0 0 $0 A landspout occurred over open country 

and caused no damage. 

5/25/2010 Sheridan 
Lake EF0 0 $0 A landspout occurred over open country 

and caused no damage. 
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Date Location Mag Injuries Damages Description 

5/25/2010 Sheridan 
Lake EF0 0 $0 A landspout occurred over open country 

and caused no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

5/25/2010 Towner EF0 0 $0 A landspout occurred over open country 
and caused no damage. 

7/15/2010 Eads EF0 0 $0 A tornado occurred over open country 
causing no damage. 

5/18/2011 Haswell EF0 0 $0 A tornado occurred over open country 
causing no damage. 

4/27/2012 Chivington EF1 1 $40,000 
Power poles just south of Chivington 
were downed, a mobile home was 
destroyed, and a church was damaged. 

4/27/2012 Chivington EF2 0 $30,000 A tornado destroyed an unoccupied 
mobile home and a garage. 

6/2/2012 Eads EF0 0 $0 
A tornado occurred over open fields 
south of Eads causing no known 
damage. 

6/2/2012 Eads EF0 0 $0 
A large, slowly rotating tornado 
occurred over a field, and caused no 
known damage. 

8/23/2012 Sheridan 
Lake EF0 0 $0 A landspout over farm fields caused no 

damage. 

6/27/2014 Haswell EF0 0 $0 A tornado occurred over open country 
causing no known damage. 

5/9/2015 Eads EF0 0 $0 
A tornado produced no known damage 
as it tracked across mostly open 
country. 

5/9/2015 Chivington EF0 0 $3,000 

A large tornado moved over mostly 
open country caused some damage to 
fencing and then moved in Cheyenne 
County. 

4/15/2016 Eads EFU 0 $0 

Storm chasers captured video of a 
tornado across open country.  The 
tornado caused no damage from which 
the NWS could assign an EF-scale rating. 

4/15/2016 Eads EFU 0 $0 

Storm chasers captured video of a 
tornado across open country.  The 
tornado caused no damage from which 
the NWS could assign an EF-scale rating. 

4/15/2016 Eads EFU 0 $0 

Storm chasers captured video of a 
tornado across open country.  The 
tornado caused no damage from which 
the NWS could assign an EF-scale rating. 

5/27/2016 Towner EFU 0 $0 Law enforcement witnessed a brief 
landspout tornado.  The tornado caused 
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Date Location Mag Injuries Damages Description 
no damage from which the NWS could 
assign an EF-scale rating. 

5/27/2016 Towner EFU 0 $0 

A brief landspout tornado was 
witnessed by a trained spotter.  The 
tornado caused no damage from which 
the NWS could assign an EF-scale rating. 

5/27/2016 Towner EFU 0 $0 

A storm chaser captured video of a 
tornado across open country.  The 
tornado caused no damage from which 
the NWS could assign an EF-scale rating. 

7/15/2016 Sheridan 
Lake EF0 0 $0 

A small landspout tornado moved a 
vehicle off the road, broke windows in a 
house, and moved other smaller objects 
near the house. 

5/9/2017 Brandon EFU 0 $0 

A brief landspout tornado was 
witnessed by the public. The tornado 
caused no damage from which the NWS 
could assign an EF-scale rating. 

Totals Count: 40  1 $84,000  
 

Figure 6-90 Kiowa County Tornadoes 
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Probability 

Based on previous occurrences in Kiowa County, there is a 100% chance that a tornado will happen 
every year, equating to a highly likely probability. 

Vulnerability Assessment  

Inventory Exposed/Impacts 

Historical evidence shows that Kiowa County is vulnerable to tornado activity. This hazard can result 
from severe thunderstorm activity or may occur separately due to changing weather conditions. It 
cannot be predicted where a tornado may touch down, so all existing and future buildings, facilities, and 
populations are considered to be exposed to this hazard and could potentially be impacted. Potential 
tornado impacts are presented by tornado severity in Table 6-11 (Extent subsection) and summarized 
below: 

• Human death or injury 
• Livestock death or injury 
• Crop and farm damage 
• Property damage (torn off roofs, blown out windows) 
• Blown mobile homes and unanchored structures (sheds, campers, etc.) 
• Vegetative debris (downed trees and limbs) 
• Power outage  
• Driving hazard (overturned tractor trailers and flying debris) 
• Vehicular damage 
• Water contamination 
• Fire following gas leaks 
• Critical facility damage 
• Associated hail, lightning, strong winds 

Mobile homes are particularly vulnerable to this hazard. In Kiowa County, 17.3% of the housing units are 
mobile homes. 

Potential Losses 

Future property and crop losses can be expected, and a single event is capable of causing substantial 
damage. Additionally, deaths and injuries will continue to be a potential impact from tornadoes. The 
availability of sheltered locations such as basements, buildings constructed using tornado-resistant 
materials and methods, and public storm shelters all help minimize tornado impacts. The population 
needs to be aware of how to seek shelter during a tornado and avoid behaviors or decisions that place 
them in greater danger. Additionally, the National Weather Service issues tornado watches (conditions 
are favorable for a tornado) and warnings (a tornado has been sighted or indicated by weather radar 
nearby) to reduce risk of tornado impacts on the public.  

NCEI historical loss information shows $739,090 in total losses. Losses have occurred across the entire 
County. The most vulnerable areas in the County to high losses are jurisdictions that have more 
buildings and people, as well as agricultural land and mobile homes in unincorporated parts of the 
County. 
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SHEDLUS records $791,272 in County-wide losses from tornadoes from 1960 to 2017 (2017 dollars). This 
equates to $13,881 in annual losses from tornadoes. The majority of these damages are property 
damage ($789,062 property and $2,210). 

Land Use and Development 

Tornadoes can impact any location in the County; therefore, all new development and populations may 
be impacted by a tornado. Building codes can help reduce the risk to structures and people from 
tornado impacts. 

6.9.11. Wildfire 

Location 

For the purposes of this Plan, the location of the wildfire hazard is analyzed in three ways based on the 
2017 Colorado Wildfire Risk Assessment (CO-WRA), including 

1. Wildfire burn probability, defined as the probability of a wildfire burning a specified point or 
area. Burn probability is the combination of numerous individual fire growth potential 
simulations to create an overall fire growth potential map. 

2. Wildfire intensity, defined as a quantitative measure of the potential level of intensity of a 
wildfire. Conventional fire behavior analysis outputs include two measures of fire intensity; 
flame length and fireline intensity. Both are used in the CO-WRA. 

3. Location of the WUI.119  

Burn probability for the County is mapped in Figure 6-91. Throughout the County, the burn probability 
ranges from low to moderate-high. The highest burn probability is in the southern/central region of the 
County. 

 
119 CSFS, 2017 CO-WRA Final Report 
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Figure 6-91 Kiowa County Burn Probability 

 

Figure 6-92 shows the wildfire intensity for Kiowa County. Much of the County has moderate wildfire 
intensity. The central portions of the County have higher wildfire intensity, as does the eastern portion, 
although this area was rated the lowest in terms of burn probability. 
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Figure 6-92 Kiowa County Wildfire Intensity 

 

Overall, Kiowa County has very little WUI areas. The higher density WUI locations are located close to 
the jurisdictions, in particular Eads and Sheridan Lake. Figure 6-93 shows WUI locations throughout the 
County. 
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Figure 6-93 Kiowa County Wildland-Urban Interface 

 

Previous Occurrences 

According to the CO-WRA data, there have been 26 wildfires on federal lands from 1992 to 2015. Of 
these fires, 23 have been Class A (one-fourth acre or less) and 3 Class D (100 to 300 acres). Additionally, 
of these wildfires, two have been lightning-caused and the remaining 24 classified as miscellaneous, 
missing, unidentified.  

Additionally, there have been 15 non-federal wildfires from 2009 to 2017. Of these fires, seven have 
been Class A, six Class B, and two Class D. Information regarding the cause of the wildfire is not available 
for non-federal fires. 

Figure 6-94 shows these previous wildfires within Kiowa County on a map. The previous fire events are 
overlayed on a fire occurrence layer that demonstrates fire ignition density derived from previous 
occurrences to easily visualize where the most fires have occurred in the County. It is evident the central 
portions of the County, particularly around Eads, have experienced the most previous wildfires.  
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Figure 6-94 Kiowa County Previous Wildfires 

 

There have not been any notable wildfires since the 2014 Southeast Region Hazard Mitigation Plan. 

Probability  

Based on all of the available previous occurrence data, there have been 41 wildfires in the County from 
1992 through 2019. This equates to a 100% chance of a wildfire every year, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Wildfires in the County have the potential to be both a public safety issue and contribute to property 
losses.  According to the Kiowa County CWPP, the following are areas of highest wildfire concern for the 
County:  

Kiowa County’s highest concern areas are the communities; the Sand Creek Massacre National 
Historic Site, National Park Service; the recreational areas; and the railroad/high-use travel 
corridors in the County. Also of concern are the river drainages and remaining travel corridors. 

The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in these areas for 
firefighting and the distance required for firefighting vehicles and personnel to travel to respond.  In 
addition, structures along the WUI where wild fuel loads are in close proximity to structures are at 
increased risk. 

Wildland/grassland fires seem to increase with drought and with the increase of no-till farming due to 
less moisture available in the air, in the ground, and in the plants.  This can be attributed to both 
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drought and the absence of irrigation.  There also is an apparent increase in fires in areas where the CRP 
has prohibited grazing on lands enrolled in the program.  In this instance, there is little else to stunt the 
growth of weeds, which in turn, provide fuel for fires. 

Potential impacts are further assessed by utilizing the CO-WRA data to visualize different components of 
wildfire risk throughout the County. 

Figure 6-95 shows the WUI risk in the County. The WUI risk indicates a rating of the potential impact of a 
wildfire on people and their homes in the WUI.120 According to the CSFS, 72% of the population in Kiowa 
County lives within the WUI. The majority of the County’s WUI is in low to moderate negative impact 
areas. However, small portions, mostly around each jurisdiction and through central portions of the 
County, are in higher negative impact WUI areas. 

Figure 6-95 Kiowa County WUI Risk 

 

Potential Losses 

Although there have not been any recorded losses from wildfire in the County, losses from wildfires can 
be substantial. Wildfires can impact structures, infrastructure, crops, and livestock as well as cause 
injuries and fatalities. Additionally, as with other parts of the western United States, the number of 
wildfires and acres burned in the Great Plains has increased and is projected to continue to increase. 
From 1985 to 1994, there were an average of 33 fires per year on the plains. From 2005 to 2014, that 

 
120 2017 CO-WRA 
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average soared to 117 per year, an increase of almost 350%.121 Causes of this increase are cited as 
previous fire suppression, more people living in the WUI, need for more education for property owners, 
and climate change. For example, many residents have created windbreaks by planting fast growing 
trees like red cedar and ash juniper close to their houses, inadvertently creating a source of fuel that is 
particularly volatile during prolonged periods of little to no rain. With this trend, wildfire losses will likely 
continue to grow in the County.  

All jurisdictions are at risk to losses from wildfire. Structures in WUI areas as well as agricultural land and 
rural infrastructure in areas with higher wildfire probability and intensity are at the risk to highest losses. 
In Kiowa County, these areas are mostly concentrated through the central region of the County. 

Land Use and Development 

Limited development trends in the County should not greatly increase exposure or vulnerability to 
wildfires.  However, increased development in the WUI areas may create a greater risk to wildfire.  
Adherence to sound construction standards and defensible space practices would limit vulnerability of 
new development to wildfire.  If chosen as a mitigation measure, the planting of “living” wind breaks 
around existing or new homes and buildings should be set back far enough to limit wildfire vulnerability. 

6.9.12. Windstorms 

Previous Occurrences 

According to the NCEI database, there have been 76 recorded high wind events in Kiowa County from 
2003 to 2019. Within this database, wind events are reported at an NWS Zone level, so it is not possible 
to derive jurisdictional data. Kiowa County is split into two zones, to include the Eastern Kiowa County 
zone and Western Kiowa County zone. Each zone has experienced roughly the same number of events. 
In Kiowa County, many of the high wind events are associated with winter storms or thunderstorms, but 
stand-alone high wind events are also common. The highest recorded magnitude event took place on 
10/10/2013 with gusts up to 70mph, where convection, without lightning, enhanced already high 
gradient winds in and near Eads, causing numerous trees limb to come down.  Minor damage was also 
done to fences, outbuildings, and houses. This event caused $50,000 in recorded damages. 

No deaths or injuries were recorded in the NCEI database. A total of $50,000 in damages were recorded 
from the single even ton 10/10/2013, however, SHELDUS reports $5,233,870 in damages from wind 
events from 1960 to 2017 (2017 dollars). No further details are available with the SHELDUS data. Events 
since the 2014 Southeast Region Hazard Mitigation Plan are described below. 

Table 6-69 Kiowa County Recent Wind Events 

Zone Date Description 

WESTERN 
KIOWA COUNTY 

(ZONE) 
3/18/2014 

Winds gusting in excess of 70 mph were measured over portions 
of southern Colorado.  Some of the higher reported wind gusts 
were 59 mph at Schriever AFB (El Paso County)...NWS Pueblo 
(Pueblo County) and near Cheraw (Otero County)...60 to 64 mph 
wind gusts were recorded near Springfield (Baca 
County)...Peterson AFB (El Paso County...65 to 70 mph wind gusts 
impacted locations near Campo and Two Buttes (Baca 

 
121 Kiowa County Independent, http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-
frontier 

http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
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Zone Date Description 
County)...and a 75 mph wind gust was measured near Yoder (El 
Paso County). 

EASTERN 
KIOWA COUNTY 

(ZONE) 
3/18/2014 

Winds gusting in excess of 70 mph were measured over portions 
of southern Colorado.  Some of the higher reported wind gusts 
were 59 mph at Schriever AFB (El Paso County)...NWS Pueblo 
(Pueblo County) and near Cheraw (Otero County)...60 to 64 mph 
wind gusts were recorded near Springfield (Baca 
County)...Peterson AFB (El Paso County...65 to 70 mph wind gusts 
impacted locations near Campo and Two Buttes (Baca 
County)...and a 75 mph wind gust was measured near Yoder (El 
Paso County). 

WESTERN 
KIOWA COUNTY 

(ZONE) 
4/29/2014 

A strong upper level storm system over the upper Midwest 
generated wind gusts in excess of 60 mph across the southeast 
plains.  Widespread low visibility prompted a Dust Storm Warning. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
4/29/2014 

A strong upper level storm system over the upper Midwest 
generated wind gusts in excess of 60 mph across the southeast 
plains.  Widespread low visibility prompted a Dust Storm Warning. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
12/23/2014 

A storm system generated high winds across the I-25 corridor and 
southeast plains of Colorado.  The highest reported wind gusts 
include 58 mph near Falcon (El Paso County...61 mph near 
Springfield and 71 mph near Campo (Baca County). 

EASTERN 
KIOWA COUNTY 

(ZONE) 
12/23/2014 

A storm system generated high winds across the I-25 corridor and 
southeast plains of Colorado.  The highest reported wind gusts 
include 58 mph near Falcon (El Paso County...61 mph near 
Springfield and 71 mph near Campo (Baca County). 

EASTERN 
KIOWA COUNTY 

(ZONE) 
11/16/2015 

A vigorous storm system produced wind gusts near 80 mph across 
sections of southern Colorado.  Some of the higher reported wind 
gusts included...58 to 68 mph in Colorado City and Blende (Pueblo 
County)...in Fountain and Security (El Paso County)...in Cheraw 
(Otero County)...in Lamar (Prowers County)...and 70 to 78 mph in 
Campo and west of Two Buttes (Baca County). 

WESTERN 
KIOWA COUNTY 

(ZONE) 
11/16/2015 

A vigorous storm system produced wind gusts near 80 mph across 
sections of southern Colorado.  Some of the higher reported wind 
gusts included...58 to 68 mph in Colorado City and Blende (Pueblo 
County)...in Fountain and Security (El Paso County)...in Cheraw 
(Otero County)...in Lamar (Prowers County)...and 70 to 78 mph in 
Campo and west of Two Buttes (Baca County). 

WESTERN 
KIOWA COUNTY 

(ZONE) 
3/23/2016 

A intense weather system produced strong to high winds across 
many sections of southern Colorado.  Wind gusts in the 58 mph to 
69 mph range were reported across several locations for which 
there were high wind warnings.  In addition, wind gusts between 
70 and 80 mph were also observed across portions of El Paso and 
Pueblo Counties. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
3/23/2016 

A intense weather system produced strong to high winds across 
many sections of southern Colorado.  Wind gusts in the 58 mph to 
69 mph range were reported across several locations for which 
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Zone Date Description 
there were high wind warnings.  In addition, wind gusts between 
70 and 80 mph were also observed across portions of El Paso and 
Pueblo Counties. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
12/25/2016 

A strong upper level jet stream moving across Colorado generated 
strong to high winds from the eastern mountains into and through 
the southeast plains of Colorado.  Widespread wind gusts between 
60 and 70 mph occurred across the lower elevations.  Winds 
gusted in excess of 75 mph across the eastern mountains and 
down the adjacent lee slopes.  Despite the high winds, widespread 
damage did not occur. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
12/25/2016 

A strong upper level jet stream moving across Colorado generated 
strong to high winds from the eastern mountains into and through 
the southeast plains of Colorado.  Widespread wind gusts between 
60 and 70 mph occurred across the lower elevations.  Winds 
gusted in excess of 75 mph across the eastern mountains and 
down the adjacent lee slopes.  Despite the high winds, widespread 
damage did not occur. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
3/6/2017 

A vigorous weather system generated high winds across many 
portions of southern Colorado.  Some of the higher reported wind 
gusts included: near 60 mph at Florence (Fremont County) and 
Lamar (Prowers County), 60 to 70 mph near Two Buttes (Baca 
County), Cheraw (Otero County), Walsenburg and La Veta 
(Huerfano County), Wetmore (Custer County), and Hoehne (Las 
Animas County), 70 to 80 mph at Colorado City (Pueblo County), 
and around 85 mph near La Veta Pass ((Costilla County) and 
Swissvale (Fremont County). 

EASTERN 
KIOWA COUNTY 

(ZONE) 
3/6/2017 

A vigorous weather system generated high winds across many 
portions of southern Colorado.  Some of the higher reported wind 
gusts included: near 60 mph at Florence (Fremont County) and 
Lamar (Prowers County), 60 to 70 mph near Two Buttes (Baca 
County), Cheraw (Otero County), Walsenburg and La Veta 
(Huerfano County), Wetmore (Custer County), and Hoehne (Las 
Animas County), 70 to 80 mph at Colorado City (Pueblo County), 
and around 85 mph near La Veta Pass ((Costilla County) and 
Swissvale (Fremont County). 

WESTERN 
KIOWA COUNTY 

(ZONE) 
3/24/2017 

A potent winter storm produced snow and high winds across in I-
25 corridor and plains. Some of the higher reported wind gusts 
included: near 60 mph at Cheraw (Otero County) and Colorado 
Springs, Fountain, Truckton, Peterson AFB (El Paso County),  60 to 
70 mph near Colorado City (Pueblo County), La Veta (Huerfano 
County), Thatcher and Hoehne (Las Animas County), Springfield 
(Baca County),  Finally, wind gusts of around 75 mph were 
observed near Campo (Baca County) and Blende (Pueblo County). 

EASTERN 
KIOWA COUNTY 

(ZONE) 
3/24/2017 

A potent winter storm produced snow and high winds across in I-
25 corridor and plains. Some of the higher reported wind gusts 
included: near 60 mph at Cheraw (Otero County) and Colorado 
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Zone Date Description 
Springs, Fountain, Truckton, Peterson AFB (El Paso County),  60 to 
70 mph near Colorado City (Pueblo County), La Veta (Huerfano 
County), Thatcher and Hoehne (Las Animas County), Springfield 
(Baca County),  Finally, wind gusts of around 75 mph were 
observed near Campo (Baca County) and Blende (Pueblo County). 

WESTERN 
KIOWA COUNTY 

(ZONE) 
4/3/2018 A strong cold front generated northerly winds around 60 mph at 

times across portions of Crowley and Kiowa counties. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
4/3/2018 A strong cold front generated northerly winds around 60 mph at 

times across portions of Crowley and Kiowa counties. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
4/13/2018 

A passing storm system produced winds, gusting to around 80 
mph at times over sections of southern Colorado.  Wind gusts 
between 58 mph and 65 mph were realized near Two Buttes, 
Truckton, the Lamar Airport, the Colorado Springs Airport and the 
Air Force Academy.  Wind gusts between 66 mph and 70 mph 
were recorded at the La Junta airport while a 76 mph wind gust 
was measured near Springfield.  Finally, a wind gust that clocked 
79 mph occurred near Campo. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
4/13/2018 

A passing storm system produced winds, gusting to around 80 
mph at times over sections of southern Colorado.  Wind gusts 
between 58 mph and 65 mph were realized near Two Buttes, 
Truckton, the Lamar Airport, the Colorado Springs Airport and the 
Air Force Academy.  Wind gusts between 66 mph and 70 mph 
were recorded at the La Junta airport while a 76 mph wind gust 
was measured near Springfield.  Finally, a wind gust that clocked 
79 mph occurred near Campo. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
4/17/2018 

An intense storm system produced strong winds in excess of 80 
mph at times over large sections of southern Colorado.  Some of 
the highest reported wind gusts with this event included wind 
gusts between 58 mph and 64 mph near Holly, Weston, 
Westcreek, Sargents, Florence, Truckton, Del Norte, Gardner, 
Monument, Penrose, Springfield, San Miguel, Wetmore, the Royal 
Gorge, the Fort Carson Airport and the Air Force Academy. Wind 
gusts between 65 and 69 mph were observed near Creed, San 
Isabel, Blende, Canon City, Two Buttes, Walsenburg, La Veta Pass 
as well as the Alamosa, Colorado Springs, Pueblo and Trinidad 
airports.  Wind gusts between 70 and 79 mph were noted near 
Colorado City, Swissvale, La Veta Pass, Wagon Wheel Gap, the 
Pikes Peak Summit and the La Junta and Lamar airports.  In 
addition, a wind gust of 85 mph was measured near Wolf Creek 
Pass. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
4/17/2018 

An intense storm system produced strong winds in excess of 80 
mph at times over large sections of southern Colorado.  Some of 
the highest reported wind gusts with this event included wind 
gusts between 58 mph and 64 mph near Holly, Weston, 
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Zone Date Description 
Westcreek, Sargents, Florence, Truckton, Del Norte, Gardner, 
Monument, Penrose, Springfield, San Miguel, Wetmore, the Royal 
Gorge, the Fort Carson Airport and the Air Force Academy. Wind 
gusts between 65 and 69 mph were observed near Creed, San 
Isabel, Blende, Canon City, Two Buttes, Walsenburg, La Veta Pass 
as well as the Alamosa, Colorado Springs, Pueblo and Trinidad 
airports.  Wind gusts between 70 and 79 mph were noted near 
Colorado City, Swissvale, La Veta Pass, Wagon Wheel Gap, the 
Pikes Peak Summit and the La Junta and Lamar airports.  In 
addition, a wind gust of 85 mph was measured near Wolf Creek 
Pass. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
11/24/2018 

A storm system produced winds, gusting to 80 mph at times over 
portions of southern Colorado.  Wind gusts between 58 mph and 
65 mph were recorded near Walsenburg, Springfield, Hoehne, 
Sargents, Cheraw, Peterson Air Force Base, Lamar and Fountain.  
Wind gusts between 66 mph and 70 mph were measured near 
Weston and the Air Force Academy.  Finally, a wind gust that 
clocked 80 mph was realized near the Pikes Peak summit. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
11/24/2018 

A storm system produced winds, gusting to 80 mph at times over 
portions of southern Colorado.  Wind gusts between 58 mph and 
65 mph were recorded near Walsenburg, Springfield, Hoehne, 
Sargents, Cheraw, Peterson Air Force Base, Lamar and Fountain.  
Wind gusts between 66 mph and 70 mph were measured near 
Weston and the Air Force Academy.  Finally, a wind gust that 
clocked 80 mph was realized near the Pikes Peak summit. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
12/12/2018 

A storm system produced winds, gusting to around 65 mph at 
times over sections of southeastern Colorado. A wind gust of 58 
mph was measured 4 miles to the south of Cheraw, while a wind 
gust of 64 mph was measured 4 miles to the southwest of Campo. 

WESTERN 
KIOWA COUNTY 

(ZONE) 
3/13/2019 

An extremely powerful low pressure system(setting records for 
lowest pressure measurements in Colorado)developed over 
southern Colorado and created impressive wind gusts across many 
southern Colorado locations.  Some of the highest reported wind 
gusts with this event included 58 to 65 mph wind gusts near the 
communities of Falcon, Weston, Saguache, Walsenburg, Palmer 
Lake, Pueblo and Boone.  A 69 mph wind gust was recorded near 
Aguilar.  70 to 74 mph wind gusts were recorded near Crowley, 
Weston and Springfield.  A 78 mph wind gust was noted at Blende, 
while 80 to 84 mph wind gusts were measured near Black Forest 
and Lamar respectively.  Locations near Truckton realized wind 
gusts of 85 mph with this event, while Cheraw experienced a wind 
gust of 89 mph.  Finally, an incredible wind gust of 96 mph was 
measured in Colorado Springs. 

EASTERN 
KIOWA COUNTY 

(ZONE) 
3/13/2019 

An extremely powerful low pressure system(setting records for 
lowest pressure measurements in Colorado)developed over 
southern Colorado and created impressive wind gusts across many 
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Zone Date Description 
southern Colorado locations.  Some of the highest reported wind 
gusts with this event included 58 to 65 mph wind gusts near the 
communities of Falcon, Weston, Saguache, Walsenburg, Palmer 
Lake, Pueblo and Boone.  A 69 mph wind gust was recorded near 
Aguilar.  70 to 74 mph wind gusts were recorded near Crowley, 
Weston and Springfield.  A 78 mph wind gust was noted at Blende, 
while 80 to 84 mph wind gusts were measured near Black Forest 
and Lamar respectively.  Locations near Truckton realized wind 
gusts of 85 mph with this event, while Cheraw experienced a wind 
gust of 89 mph.  Finally, an incredible wind gust of 96 mph was 
measured in Colorado Springs. 

Total: 27   
 

Probability  

Based on 76 recorded high wind events from 2003 to 2019, there is a 100% chance of an event occurring 
annually, equating to a highly likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

High winds are primarily a public safety and economic concern.  Windstorms can cause damage to 
structures and power lines which in turn can create hazardous conditions for people.  Debris flying from 
high wind events can shatter windows in structures and vehicles and can harm people that are not 
adequately sheltered. 

Impacts from high winds include: 

• Erosion (soil loss) 
• Dry land farming seed loss,  
• Windblown weeds, such as tumbleweed 
• Power line impacts and economic losses from power outages 
• Occasional building damage, primarily to roofs 

There is little information to indicate damages from wind events. Mitigation measures, such as “Living 
Snow Fences” (and traditional snow fences) have been established to protect roadways and/or 
farmsteads from wind-blown snow.  Conversely, the frequent windmills that dot the landscape use the 
prevailing winds to capture the power of the wind to pump groundwater for livestock.  

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as windstorm 
events in the region can be sufficient in magnitude to overturn these lighter structures.  Livestock that 
may be contained in these structures may be injured or killed, causing economic harm to the rancher 
who owns both the structure and the livestock.  Overhead power lines are vulnerable and account for 
the majority of historical damages.  State highways can be vulnerable to high winds and dust storms, 
where high profile vehicles may be overturned by winds and lowered visibility can lead to multi-car 
accidents. Additionally, high winds on hot, dry days can lead to dangerous fire conditions, and high 
winds during a wildfire can increase the rate of spread and intensity of the fire. 
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Potential Losses 

SHELDUS reports $5,233,870 in damages from wind events from 1960 to 2017 (2017 dollars). This 
equates to $91,822 in annual damages. It is difficult to determine details on losses since the SHELDUS 
data does not provide loss or damage information. However, it is evident that losses can be expected in 
Kiowa County from wind events. All jurisdictions are vulnerable to losses from these events.  

Land Use and Development 

Future development projects should consider windstorm hazards at the planning, engineering and 
architectural design stage with the goal of reducing vulnerability.  Limited development trends in the 
County are not expected to increase vulnerability to the hazard. 

6.9.13. Winter Storms 

Location 

The entire County is subject to winter storm events. Kiowa County averages approximately 23 inches of 
snow per year. 

Previous Occurrences 

According to the NCEI database, there have been 35 recorded blizzard, winter storm, winter weather, 
heavy snow, or ice storm events from 2005 to 2019. The NCEI events are reported by zone, so it is 
difficult to derive jurisdictional information. Kiowa County is split into two zones, to include the Eastern 
Kiowa County zone and Western Kiowa County zone. The western zone has experienced 15 winter storm 
events and the eastern 20 events. No damages, deaths, or injuries were reported with these events. 
However, SHELDUS reports $15,613,809 in damages from 30 events. Events since the 2014 Southeast 
Region Hazard Mitigation Plan are described below. Notable winter storm events that impacted Kiowa 
County prior to the 2014 Southeast Region Hazard Mitigation Plan are described in Appendix C. 

Table 6-70 Winter Storm Events in Kiowa County, 2014-2019 

Date Type Description 

2/3/2014 Winter 
Storm 

An intensifying storm system across southeast Colorado generated heavy 
snow in combination with gusty northerly winds at times.  Generally, around 
6 inches accumulated across the warning area in the southeast counties. 
Lesser amounts occurred outside the warning area...including...4 to 5 inches 
near Pueblo Reservoir and Beulah (Pueblo County), Monument and 
Colorado Springs (El Paso County), Trinidad (Las Animas County), La Junta 
and Cheraw (Otero County).  Finally, 12 inches of snow was measured at 
Wolf Creek Pass in Mineral county. 

2/3/2014 Winter 
Storm 

An intensifying storm system across southeast Colorado generated heavy 
snow in combination with gusty northerly winds at times.  Generally, around 
6 inches accumulated across the warning area in the southeast counties. 
Lesser amounts occurred outside the warning area...including...4 to 5 inches 
near Pueblo Reservoir and Beulah (Pueblo County), Monument and 
Colorado Springs (El Paso County), Trinidad (Las Animas County), La Junta 
and Cheraw (Otero County).  Finally, 12 inches of snow was measured at 
Wolf Creek Pass in Mineral county. 

2/21/2015 Winter 
Storm 

A vigorous winter storm system impacted large portions of southern 
Colorado with significant snow and gusty winds.  Some reported snow 



 289 Southeast Region Hazard Mitigation Plan - HIRA 

Date Type Description 
amounts included 6 to 10 inches at Colorado Springs (El Paso 
County)...Woodland Park (Teller County)...Pueblo and Pueblo West (Pueblo 
County)...Salida (Chaffee County)...Texas Creek (Fremont County)...Crestone 
(Saguache County) and Alamosa.  Eleven to 15 inches graced Monument and 
the Air Force Academy (El Paso County)...Penrose (Fremont 
County)...Walsenburg (Huerfano County)...Poncha Springs (Chaffee 
County)...while 16 to 20 inches of snow was measured near Beulah and 
Colorado City (Pueblo County)...Rosita (Custer County) and Monarch Pass 
(Chaffee County).  Twenty to 26 inches was noted near Westcliffe (Custer 
County)...Rye (Pueblo County) and Maysville (Chaffee County)...while 39 
inches covered Wolf Creek Pass (Mineral County). 

2/21/2015 Winter 
Storm 

A vigorous winter storm system impacted large portions of southern 
Colorado with significant snow and gusty winds.  Some reported snow 
amounts included 6 to 10 inches at Colorado Springs (El Paso 
County)...Woodland Park (Teller County)...Pueblo and Pueblo West (Pueblo 
County)...Salida (Chaffee County)...Texas Creek (Fremont County)...Crestone 
(Saguache County) and Alamosa.  Eleven to 15 inches graced Monument and 
the Air Force Academy (El Paso County)...Penrose (Fremont 
County)...Walsenburg (Huerfano County)...Poncha Springs (Chaffee 
County)...while 16 to 20 inches of snow was measured near Beulah and 
Colorado City (Pueblo County)...Rosita (Custer County) and Monarch Pass 
(Chaffee County).  Twenty to 26 inches was noted near Westcliffe (Custer 
County)...Rye (Pueblo County) and Maysville (Chaffee County)...while 39 
inches covered Wolf Creek Pass (Mineral County). 

11/17/2015 Winter 
Storm 

A vigorous storm system produced heavy snow in combination with strong 
winds and deep snow drifts to many sections of southern Colorado.  Some 
of the higher reported snow amounts and snow drifts from this event are as 
follows...12 to 14 inches near Walsenburg (Huerfano County) and Aguilar 
(Las Animas County) with 3 foot drifts...16 inches with 3 foot drifts near 
Branson (Las Animas County)...18 inches with 5 foot drifts 10 miles to the 
west-northwest of Kim (Las Animas County)...18 inches near Springfield 
(Baca County) and near the Spanish Peaks (Huerfano County)...20 inches 
near Monument (El Paso County) with 4 foot drifts...and 20 to 22 inches 
near Woodland Park (Teller County)...Trinidad (Las Animas County) and the 
summit of Wolf Creek Pass (Mineral County).  I-25 was closed for a time 
south of Walsenburg, as well as US Highway 160 in Baca and Las Animas 
Counties, and US Highway 287 in Prowers and Baca Counties.  People were 
stranded on US Highway 287 south of Lamar, and had to be rescued. 

12/13/2015 Winter 
Storm 

A storm system generated snow, heavy at times, across to portions of 
southern Colorado.  Wind whipped snow occurred across the far eastern 
plains in portions of Kiowa and Las Animas Counties, and all of Prowers and 
Baca Counties causing major impacts. Elsewhere, heavier snow totals 
included...6 inches at Monarch Pass and Buena Vista (Chaffee County)...7 
inches near Leadville (Lake County)...9 inches at the summit of Wolf Creek 
Pass (Mineral County)...Salida (Chafee County) and near Westcliffe (Custer 
County) and 12 inches at Maysville (Chaffee County). 
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Date Type Description 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado, especially over the higher terrain.  Some of the higher reported 
snow totals included: 6 to 9 inches near the Spanish Peaks and Walsenburg 
(Huerfano County), Rye and Beulah (Pueblo County), Monte Vista (Rio 
Grande County), Leadville (Lake County), Kim, Hoehne, Trinidad (Las Animas 
County), Maysville (Chaffee County), and 17 inches near Monarch Pass 
(Chaffee County). 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado, especially over the higher terrain.  Some of the higher reported 
snow totals included: 6 to 9 inches near the Spanish Peaks and Walsenburg 
(Huerfano County), Rye and Beulah (Pueblo County), Monte Vista (Rio 
Grande County), Leadville (Lake County), Kim, Hoehne, Trinidad (Las Animas 
County), Maysville (Chaffee County), and 17 inches near Monarch Pass 
(Chaffee County). 

4/29/2017 Winter 
Storm 

A vigorous late Spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and 
localized snow drifts around 5 feet in combination with many downed tree 
limbs.  Some of the higher reported snow totals with this event included six 
to nine inches of snow near Leadville, Salida, the Air Force Academy, Lamar, 
Woodland Park, La Junta, Texas Creek, Pueblo, Rocky Ford and Maysville.  
Ten to fifteen inches of snow was noted near WestCliffe, Manzanola, 
Walsenburg, Black Forest, Calhan, Pueblo West, Monument, Avondale, 
Springfield and Blende.  15 to 20 inches of snow graced the communities of 
Wetmore, Pritchett and Holly.  23 inches of snow was measured near 
Beulah.  An impressive 25 to 30 inches of snow covered the communities of 
Rye, Colorado City and Two Buttes, while a whopping 39 inches of snow 
impacted San Isabel. 

4/29/2017 Winter 
Storm 

A vigorous late Spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and 
localized snow drifts around 5 feet in combination with many downed tree 
limbs.  Some of the higher reported snow totals with this event included six 
to nine inches of snow near Leadville, Salida, the Air Force Academy, Lamar, 
Woodland Park, La Junta, Texas Creek, Pueblo, Rocky Ford and Maysville.  
Ten to fifteen inches of snow was noted near WestCliffe, Manzanola, 
Walsenburg, Black Forest, Calhan, Pueblo West, Monument, Avondale, 
Springfield and Blende.  15 to 20 inches of snow graced the communities of 
Wetmore, Pritchett and Holly.  23 inches of snow was measured near 
Beulah.  An impressive 25 to 30 inches of snow covered the communities of 
Rye, Colorado City and Two Buttes, while a whopping 39 inches of snow 
impacted San Isabel. 

2/22/2019 Winter 
Storm 

A slow moving snow storm generated widespread snow, heavy at times over 
many portions of southern Colorado.  Some of the higher reported snow 
totals with this event included six inches of snow near Creede, Monument, 
Florissant, Palmer Lake and Rye.  Seven inches of snow graced locations near 
Buena Vista, Cascade, Hillside, Rosita, Westcliffe, Colorado City, Texas Creek 
and Beulah.  Eight inches of snow was observed near South Fork, Colorado 
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Springs and Manitou Springs.  Locations near the Spanish Peaks, Black Forest 
and San Isabel recorded nine to ten inches of snow with this event, while 
Wolf Creek Pass was inundated with 40 inches of snow with this storm 
system. 

2/22/2019 Winter 
Storm 

A slow moving snow storm generated widespread snow, heavy at times over 
many portions of southern Colorado.  Some of the higher reported snow 
totals with this event included six inches of snow near Creede, Monument, 
Florissant, Palmer Lake and Rye.  Seven inches of snow graced locations near 
Buena Vista, Cascade, Hillside, Rosita, Westcliffe, Colorado City, Texas Creek 
and Beulah.  Eight inches of snow was observed near South Fork, Colorado 
Springs and Manitou Springs.  Locations near the Spanish Peaks, Black Forest 
and San Isabel recorded nine to ten inches of snow with this event, while 
Wolf Creek Pass was inundated with 40 inches of snow with this storm 
system. 

3/13/2019 Blizzard 

A blizzard termed a “bomb cyclone” impacted much of Colorado’s Front 
Range and Eastern Plains. To qualify as a "bomb cyclone," an area of low 
pressure must drop at least 24 millibars in 24 hours or less. A Barometric 
pressure reading of 970.4 mb recorded in Lamar on March 13 is the lowest 
reading ever recorded in the State. The blizzard produced 80-90 mph winds, 
stranded people on impassable roadways, and caused power outages 
throughout the Region. 

Total: 13   
 

Probability 

Utilizing the 35 reported NCEI events from 2005-2019, there is a 100% chance of a winter storm event 
occurring annually in Kiowa County, equating to a highly likely probability. Although they may not all be 
damaging events, winter weather occurs every year in the County. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

All jurisdictions in the County are vulnerable to winter storm impacts. The threat to public safety is 
typically the greatest concern when it comes to impacts of winter storms.  But these storms can also 
impact the local economy by disrupting transportation and commercial activities.  Winter storms are 
occasionally severe enough to overwhelm snow removal efforts, transportation, livestock management, 
and business and commercial activities.  The Region can experience high winds and drifting snow during 
winter storms that can occasionally isolate individuals and entire communities and lead to serious 
damage to livestock populations and crops.  Winter storms contribute directly to the extreme cold 
hazard profiled in Section 4.9.4.  

Travelers on highways in the County, particularly along remote stretches of road, can become stranded, 
requiring search and rescue assistance and shelter provisions. 

Previous occurrences yielded significant impacts from this hazard in the past.  Structural losses to 
buildings are possible and structural damage from winter storms in Colorado have resulted from severe 
snow loads on rooftops.  Older buildings are more at risk, as are buildings with large flat rooftops (often 
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found in public buildings such as schools).  The County’s elderly population is a potentially vulnerable 
demographic during severe winter storms.  Smaller communities prevalent in the region may become 
isolated during winter storm events. Persons that choose to live in these areas are generally self-
sufficient, or should be, as government and emergency services may be limited during a severe winter 
storm. 

Another common impact of blizzards and severe winter storms on the County is power loss.  The weight 
of heavy continued snowfall and/or ice accumulating on power lines often brings them to the ground 
causing service disruptions for thousands of customers.  This can cause a loss of community water and 
sewer services, as well as the supply of gasoline, as these services almost always require electrical 
pumps.  In addition, prolonged power outages can mean loss of food to grocery stores, large facilities 
that provide feeding services (such as prisons, hospitals and nursing homes), and restaurants. 

Winter storms can be particularly hard on herds of cattle in the County.  Severe storms can strand herds 
in remote areas.  Lengthy blizzards or particularly deep snow can leave cattle without feed from 
ranchers.  Snow cover removes grass and vegetation as a food source.  Large blizzards can cause large 
losses of cattle, leaving ranchers monetarily impacted. 

Potential Losses 

Based on SHELDUS data, from 1960 to 2017 there has been $15,613,809 (2017 dollars) in total losses 
from winter weather events. This is the highest loss from any SHELDUS reported hazard in the County. 
This equates to $273,926 in annual losses. Losses can be expected in all jurisdictions. Municipalities will 
most likely experience losses in the form of structure/infrastructure damages, and rural parts of the 
County can experience significant crop and livestock losses as well as structure/infrastructure losses. 
Impact to travel can be significant across the County. Injuries and fatalities are possible throughout the 
County as well. 

Land Use and Development 

Future residential or commercial buildings built to code (for those areas with building codes) should be 
able to withstand snow loads from severe winter storms.  As development and populations increase, 
more people will be exposed to the winter storm hazard, therefore increasing pressure on local 
government snow removal and emergency services.  Areas without building codes should consider 
adopting and enforcing some type of building code. 

6.9.14. Cyber Hazards 

Previous Occurrences 

Across the southeast region, there have been two reported events where counties paid ransomware. 

Probability 

Although there have been very few previous occurrences, ransomware attacks are becoming more 
common, particularly geared towards local governments. Therefore, the probability of occurrence is 
determined to be possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Cyber attacks can impact government operations, release sensitive information, and impact critical 
facilities. Society is dependent on technology for day to day operations, and a major attack could have 
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significant and widespread impacts. Additionally, a cyber attack could interfere with emergency 
response activities in the event of a disaster. An attack may also reduce the public’s trust in the 
government. 

Potential Losses 

It is difficult to predict potential losses without much previous occurrence data. However, as mentioned 
above, losses could vary significantly based on the event. Losses could be occurred through paying an 
attacker. Additionally, a large-scale attack could cause economic losses if services are impacted through 
an attack. 

Land Use and Development 

As population increases in the County, more people are exposed to the impacts of a potential cyber-
hazard. However, with lack of significant population growth in the County, land use and development 
are not projected to impact this hazard. 

6.9.15. Hazardous Materials Release 

Location 

Locations of fixed facilities in Kiowa County were determined by utilizing the EPA Facility Registry Service 
(FRS) database. The FRS provides access to a single source of comprehensive information about facilities 
subject to environmental regulations or of environmental interest.122 Facilities that are regulated for 
hazardous materials, hazardous waste, toxic releases, etc. are listed under the FRS. According to this 
source, Kiowa County has two fixed facilities that could result in a hazmat release, as shown in Figure 
6-96. 

 
122 https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/ 

https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/
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Figure 6-96 Kiowa County EPA Fixed Facility Sites 

 

For transportation related incidents, in Kiowa County Highway 287 is a designated Hazardous Materials 
Route by CDOT. Additionally, Highways 96 and 385 are designated Gasoline, Diesel Fuel, and Liquified 
Petroleum Gas Routes. The Victoria Southern & Towner Railroad also runs through Kiowa County 
following Highway 96. These areas could be more likely sources of transportation related hazmat 
incidents. 

Previous Occurrences 

The US Department of Transportation’s Pipeline and Hazardous Materials Safety Administration 
(PHMSA) tracks transportation related hazardous materials spills and occurrences. Incidents are 
described in Table 6-71 below. There has been a total of five incidents from 1974 to July 2019, totaling 
$63,926 in damages. All incidents occurred near Eads. 

Table 6-71 Kiowa County Hazmat Events 

Date City Damages Mode of 
Transportation Description 

6/16/2018 Eads $5,000 Highway 

Freight shifted while in transit due to improper blocking 
and bracing.  The shift in freight caused damage to 
container resulting in a release of product. Dock 
personnel recovered released product with absorbents 
and placed into a container for proper disposal. 

2/3/2010 Eads $50,734 Highway 
Combination vehicle was traveling north on highway 287 
in the town of Eads Colorado.  Roads were ice packed and 
it was dark.  Vehicle slip of ice hitting a railroad trestle 
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Date City Damages Mode of 
Transportation Description 

under overpass.  Tank trailer came disconnected from 
traction on impact and rolled into roadway.  Cargo leaked 
from dome lid vents while trailer may overturned. 

4/28/1990 Eads $8,192 Highway 

Leak detected by transport operator at Eads, CO. The 
local fire dept was called for assistance. 1 drum was 
found to be leaking as a result of rubbing against other 
freight in trailer. Drum was removed and placed in a 
salvage drum by fire dept. Rock mountain environmental 
– Englewood, CO was called to supervise & cleanup spill 
to satisfaction of local police & fire dept. Residue from 
spill was removed from site by rocky mountain 
environmental to be disposed of as a non-hm. 

3/25/1976 Eads $0 Highway  

2/12/1974 Eads $0 Highway  

Total: 5  $63,926   

 

There have not been any significant fixed facilities hazmat incidents in Kiowa County. 

Probability  

Based on five previous occurrences from 1974 to 2019, there is a 11% chance of annual occurrence of a 
hazmat incident in Kiowa County, equating to a likely probability. It is most probable for a transportation 
related incident to occur over a fixed facility incident. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

People and the environment are at the highest risk to hazmat incidents in Kiowa County. As 
demonstrated by previous occurrences, drivers transporting hazardous materials are at a risk to 
accidents that may lead to releases. Populations near the highway are at a higher risk to transportation 
related hazmat incidents. Highway 96 passes all jurisdictions in the County, Highway 287 through Eads, 
and Highway 385 through Sheridan Lake, putting people near these areas at a higher risk. Fixed Facility 
releases are less common in the County, however, there is still potential for a release. Fixed facilities are 
located in Eads and unincorporated County, increasing the risk of a release in the communities. 
Additionally, a release can significantly impact natural resources such as surface water, groundwater, 
and soil. Remediation for environmental impacts can be a costly expense. 

Potential Losses 

Losses from a hazmat incident can come in the form of direct impacts and response as well as ongoing 
clean up after the incident. Additionally, a hazmat incident can cause injuries or death to nearby 
populations. Kiowa County has experienced $63,926 in damages from hazmat incidents from 1974 to 
July 2019, equating to $1,420 in annual losses.  

Land Use and Development 

Future development in the County will increase the number of people exposed to possible hazardous 
materials incidents.  Continued training for emergency response personnel, as well as the 
implementation of reverse 911 systems, can greatly reduce risks to people in spill zones.  Continued 
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public education to the risks and amount of hazardous materials either fixed in or traveling through the 
County will also reduce risks to public safety. 

6.9.16. Pandemic and Zoonotic Diseases 

Previous Occurrences 

Pandemic Influenza 

There were four acknowledged pandemics in the twentieth century and one in the twenty-first century. 
It is likely these pandemics impacted Kiowa County. 

• 1918-19 Spanish flu (H1N1)—This flu is estimated to have sickened 20-40% of the world’s 
population. Over 20 million people lost their lives. Between September 1918 and April 1919, 
500,000 Americans died. The flu spread rapidly; many died within a few days of infection, others 
from secondary complications. The attack rate and mortality were highest among adults 20-50 
years old; the reasons for this are uncertain.  

• 1957-58 Asian flu (H2N2)—This virus was quickly identified due to advances in technology, and 
a vaccine was produced. Infection rates were highest among school children, young adults, and 
pregnant women. The elderly had the highest rates of death. A second wave developed in 1958. 
In total, there were about 70,000 deaths in the United States. Worldwide deaths were 
estimated between 1 and 2 million. 

• 1968-69 Hong Kong flu (H3N2)—This strain caused approximately 34,000 deaths in the United 
States and more than 700,000 deaths worldwide. It was first detected in Hong Kong in early 
1968 and spread to the United States later that year. Those over age 65 were most likely to die. 
This virus returned in 1970 and 1972 and still circulates today. 

• 2009-2010 Swine flu (H1N1)—This flu strain was first detected in the U.S. in California in April 
2009. It was identified as H1N1 but was not the exact strain that appeared in 1918. Worldwide 
health response quickly ramped up in April in preparation for a pandemic. All 50 U.S. states 
reported cases of 2009 H1N1 by June 19, 2009. This strain caused 14,286 deaths worldwide and 
2,117 laboratory-confirmed deaths in the U.S. according to the CDC. In Baca County, there was 
one confirmed death from the Swine Flu. 

Hantavirus 

From 1993 (when the disease was first reported by CDPHE) and December 2018, there has been one 
case of hantavirus in Kiowa County. However, hantavirus is typically found in rural areas like Kiowa 
County, so the County is still vulnerable to the virus. Statewide during this timeframe, there has been 
115 cases, with 41 of those ending in a fatality.123 

Plague 

The CDPHE reported that between 2005 and 2017, 20 cases of human plague have been documented in 
Colorado, none in Kiowa County. 

 
123 CDPHE; https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub 

https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub
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Rabies 

Rabies is tested in wild and domestic animals across the State, including bats, skunks, other wildlife, and 
domestic animals. The CDPHE reports on positive-tested animals since 2007. Figure 6-97 shows rabies-
positive terrestrial mammals during this time period, with several reports in Kiowa County.  

Figure 6-97 Colorado Rabies Positive Mammals 

 

Tularemia 

According to the CDPHE, there were 88 cases of tularemia statewide from 2012-2017. None of these 
cases occurred in Kiowa County. 

West Nile Virus 

According to the CDPHE, in Kiowa County there has been two cases of West Nile virus from 2002-2018. 
Since 2002, Colorado has experienced 5,409 cases of West Nile virus, and has one of the highest incident 
rates of West Nile virus in the nation.124 

 
124 https://www.cdc.gov/westnile/statsmaps/cumMapsData.html 

https://www.cdc.gov/westnile/statsmaps/cumMapsData.html
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Probability 

Similar to infestations, the calculation for future occurrence of the diseases profiled here must first be 
considered in light of circumstances.  The diseases are naturally occurring in the populations of animals 
which always reside in the County.  In addition, this plan examines when these diseases manifest in 
severe injury or fatalities among humans.  Given these assumptions, the likelihood of future occurrence 
is likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Pandemic Influenza 

The total County population of 1,364 could potentially be exposed to a pandemic flu outbreak. 
According to the Colorado Department of Public Health and Environment’s Internal Emergency 
Response Implementation Plan, susceptibility to the pandemic influenza virus strain will be universal, 
and the disease affect approximately 30% of the State’s overall population. 

Illness rates will be highest among school-age children (about 40%) and decline with age. Among 
working adults, an average of 20% will become ill during a community outbreak. In a severe pandemic, it 
is expected that absenteeism may reach 40% due to illness, the need to care for ill family members, and 
fear of infection.  

The number of hospitalizations and deaths will depend on the virulence of the virus. Risk groups cannot 
be predicted with certainty. During the annual influenza season, infants, the elderly, the chronically ill, 
and pregnant women are usually at higher risk. But, in contrast, in the 1918 pandemic, most deaths 
occurred among young, previously healthy adults. 

If a pandemic event affected 30% of the Kiowa County population, approximately 409 people in the 
County could become ill. Local medical staff and resources would be quickly overwhelmed. Public fear 
and anxiety could cause some panic behaviors. The more densely populated areas of the County as well 
as schools and hospitals would likely be more susceptible to the spread of the flu. It is difficult to 
quantify potential losses any further. 

Zoonotic Diseases 

The primary concern with zoonotic diseases is the impacts to human health. Zoonotic diseases can cause 
severe illness or death in populations. Additionally, zoonotic diseases can impact domestic livestock, 
which can negatively affect the agriculture economy of the County. Due to the rural nature of the 
County, the populations will continue to be exposed to animals that carry zoonotic diseases. 

People who work or recreate outside are at a higher risk to West Nile virus, although the whole 
population of the County is at risk. According to the CDPHE, people of any age can get West Nile virus. 
However, the elderly are at the greatest risk for severe disease. People with certain medical conditions 
such as cancer, diabetes, hypertension, kidney disease, and people who have received organ transplants 
are also at greater risk for serious illness. In Kiowa County, 21.3% of residents are 65 years or older. 
These age groups are more vulnerable to the severe impacts of West Nile virus.  

Potential Losses 

Losses associated with pandemic influenza and zoonotic diseases in this profile are primarily the impact 
to people, causing sickness and death. Additionally, pandemic flu can have a direct economic impact 
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through costs such as response costs (hospitalizations, drug costs, etc.) and an indirect economic impact 
such as loss of productivity at work/school. Additionally, livestock infected with zoonotic diseases can 
cause economic losses to the agriculture industry. With a lack of recorded losses in the County, it is 
assumed all jurisdictions are at equal risk to losses. 

Land Use and Development 

Future development is not expected to be significantly impacted by this hazard, though population 
growth in each county could increase exposure to West Nile Virus and pandemic flu, and increase the 
ability of each disease to be transmitted among the population of the County.  If the median age of 
County residents continues to increase, vulnerability to pandemic and zoonotic diseases may increase, 
due to the fact that these diseases are more deadly to senior citizens. 
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6.10. Otero County Risk Assessment 
6.10.1. Hazard Summary Risk Ranking 

Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in the following figures below. 

Table 6-72 Otero County Risk Ranking 

Otero County Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 2 2 1 5 M 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 2 2 5 M 
Tornado 2 2 2 6 M 
Wildfire  2 2 2 6 M 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

Table 6-73 Cheraw Risk Ranking 

Cheraw Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 2 2 2 6 M 
Earthquake 2 2 1 5 M 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
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Cheraw Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Flooding 2 1 1 4 L 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 2 2 6 M 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 1 2 1 4 L 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

6.10.2. Agricultural Infestation 

Previous Occurrences 

Due to the regional nature of this hazard, see 4.5.3. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Crops and rangeland in Otero County are the primary concern with an agricultural infestation. 
Agriculture is an important aspect of Otero County’s economy. According to the 2017 USDA Census of 
Agriculture, Otero County has 444 farms totaling 687,530 acres. The estimated market value of 
agricultural products sold is $121,550,000. An agricultural infestation could impact the livelihood of 
residents in the County. A noxious weed infestation could also directly impact jurisdictions through time 
and resources spent on controlling the infestation.  

Potential Losses 

Losses from this hazard are primarily agricultural related. Without robust previous occurrence data, it is 
difficult to quantify potential losses. According to the USDA Risk Management Agency, Otero County has 
experienced $1,601 in crop indemnity payments due to insects from 1991 to 2018. This equates to $59 
in annual losses. Secondary losses include trickle-down impacts to local business from lack of revenue 
during economic hardships in the agricultural community. Losses specific to the jurisdiction would be 
related to the cost of control of the infestation. 

Land Use and Development 

Any future agricultural endeavor in the County is vulnerable to the impacts of this hazard. Population 
change and related structural development are not impacted by or directly impact this hazard, however, 
a recent increase in hemp production in the County can alter the way agricultural infestations impact 
the County.  
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6.10.3. Dam and Levee Failure 

Location 

Dams 

According to the Colorado Division of Water Resources, Dam Safety, as of May 2019, there are 24 
jurisdictional dams in Otero County. A jurisdictional dam is a dam creating a reservoir with a capacity of 
more than 100 acre-feet, or creates a reservoir with a surface area in excess of 20 acres at the high-
water line, or exceeds 10 feet in height measured vertically from the elevation of the lowest point of the 
natural surface of the ground where that point occurs along the longitudinal centerline of the dam up to 
the crest of the emergency spillway of the dam.125 Six of these dams are low hazard, eight significant 
hazard, three are considered No Public Hazard (NPH), and seven are considered No Hazard. The eight 
significant hazard dams all have an Emergency Action Plan (EAP). These dams are listed in Table 6-74. 

Table 6-74 Jurisdictional Dams in Otero County 

Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Browning and 
Reese #1 Timpas Creek La Junta NPH Not 

Required  

Browning and 
Reese #2 Timpas Creek Swink NPH Not 

Required  

Crooked Arroyo Det 
Ca-1 Crooked Arroyo La Junta Significant Yes 8/20/2014 

Crooked Arroyo Det 
Ca-3 Crooked Arroyo La Junta Significant Yes 8/20/2014 

Crooked Arroyo Det 
Ca-4 Crooked Arroyo La Junta Significant Yes 8/20/2014 

Dye Arkansas River Swink Significant Yes 7/29/2014 

Garrett #1 W. Dry Creek Swink N Not 
Required  

Garrett #2 W. Dry Creek Swink N Not 
Required  

Holbrook Arkansas River Cheraw Significant Yes 7/28/2014 
Horse Creek and 

Black Draw Horse Creek Las Animas Low Not 
Required  

Prairie Land and Irr. 
#1 West Dry Creek Rocky Ford N Not 

Required  

Swink #1 Patterson Hollow Rocky Ford Low Not 
Required  

Swink #2 Patterson Hollow Rocky Ford Low Not 
Required  

Swink #5 Apishipa Rocky Ford Low Not 
Required  

Swink #6 Patterson Hollow Rocky Ford Low Not 
Required  

 
125 https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5
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Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Timpas #2 W. Dry Creek Rocky Ford N Not 
Required  

Timpas No. 3 S. Dry Creek Rocky Ford Low Not 
Required  

Rock Canyon #1 Sheep Canyon 
Arroyo Timpas N Not 

Required  

Horse Creek Horse Creek Las Animas Significant Yes 12/1/2014 
Crooked Arroyo Det 

Ca-2 Crooked Arroyo La Junta Significant Yes 8/12/2014 

Snowden Apishapa River Swink NPH Not 
Required  

Lake Cheraw Arkansas Las Animas N Not 
Required  

Crystal Lake Arkansas Rocky Ford Significant Yes 3/25/2014 

Bent and Powers #2 Purgatoire River Lamar N Not 
Required  

 

Additionally, there is one non-jurisdictional dam in the County, the Hanagan Recharge Dam. A non-
jurisdictional dam is a dam creating a reservoir with a capacity of 100 acre-feet or less and a surface area 
of 20 acres or less and with a height measured as defined in Rules 4.2.5.1 and 4.2.19 of 10 feet or less.126  

These dams are mapped in Figure 6-98 below. 

 
126 https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j 

https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
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Figure 6-98 Dams in Otero County 
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Lastly, there are 128 livestock water tank and erosion control dams in the County. These structures 
include all reservoirs built after April 17, 1941, on watercourses which the state engineer has 
determined to be "normally dry" and having a capacity of not more than ten acre-feet and a vertical 
height not exceeding fifteen feet from the bottom of the channel to the bottom of the spillway.127 

Levees 

There are three documented levee systems in Otero County, listed in Table 6-75 and mapped in Figure 
6-99 below.128 All of these levees protect La Junta. It should be noted smaller levees or embankments 
would not be captured in this inventory.  

Table 6-75 Otero County Levees 

Levee 
Name 

Flooding 
Source Owner 

FEMA 
Levee 

Certified 

Date 
Built FIRM Panel(s) Level of 

Protection 
In USACE 

Database? 

East La 
Junta 

King 
Arroyo - No - 0801320155B 

0801330003C - Yes  

North 
La Junta 

Arkansas 
River - No - 0801320155B 

0801330003C - Yes 

North 
La Junta 
Railroad 

Arkansas 
River - No - 0801320155B 

0801330003C - Yes 

 

 
127 https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb 
128 National Levee Database 

https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb
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Figure 6-99 Otero County Levees 
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Previous Occurrences 

There are no reports of significant dam failures in Otero County. However, there has been one incident 
in the County, reported by the National Performance of Dams Program (NPDP). The NPDP tracks dam 
incidents, described as events that affect the structural and functional integrity of dams, though not 
necessarily causing failure and not including ordinary maintenance and repair, vandalism, acts of war, 
recreational accidents, and sabotage. The event is described in Table 6-76 below. 

Table 6-76 Otero County Previous Dam Incidents 

Name Date of 
Incident 

Description of 
Incident 

Nearest 
Town County Class Waterway Failure? 

Horse Creek 2/25/1999 Seepage Las 
Animas Otero Significant Horse 

Creek No 

 

There has been one occurrence of levee failure in Otero County. In 1999, three-day rainfall event 
occurred on April 29 to May 1, 1999. Heavy rain and saturated soil caused flooding in two major areas 
along the Front Range, specifically in Northeastern Colorado along the South Platte River and some of its 
tributaries, and Southeastern Colorado along the Arkansas River and some of its tributaries. Rainfall 
totals of up to 13 inches were recorded in the Cheyenne Mountain region of Colorado Springs. The La 
Junta region recorded approximately 8 inches over the same three-day period. The Arkansas River broke 
the dikes near North La Junta, flooding approximately 200 residences and businesses. The stormwater 
runoff from the three-day general rain resulted in large flood inundation and erosion in the Arkansas 
River and Fountain Creek watersheds.129 

Probability 

Although there has not been very significant dam or levee failures in Otero County, with 25 dams in the 
County and levees protecting La Junta, the risk of a failure remains. Based on this assessment, the 
probability is rated as occasional, or between 1% and 10% annual probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Dam failures can result in downstream flooding. Water released by a failed dam generates tremendous 
energy and can cause a flood that is catastrophic to life and property. Three factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of downstream development and infrastructure; and the nature of the terrain between the 
dam and the downstream development. A dam failure event can dislodge trees and boulders, carrying 
them downstream into developed areas. Inundation areas for high hazard dams are available through 
Colorado Dam Safety. These areas are mapped in Appendix F (FOUO). Based on this data, the inundation 
areas pass through or very close to all jurisdictions in the County, putting them at risk to a dam failure 
event. 

A catastrophic dam failure could challenge local response capabilities and require evacuations to save 
lives. Impacts to life safety would depend on the warning time and the resources available to notify and 

 
129 2018 Colorado State Hazard Mitigation Plan 
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evacuate the public and could include major loss of life and potentially catastrophic damage to roads, 
bridges, and homes. Associated water quality and health concerns could also be an issue. 

Additionally, Colorado Dam Safety has performed several analyses of dam failure risk throughout the 
State. First, the social vulnerability of populations in the event of a dam failure were analyzed for high 
and significant hazard dams across the State. Social vulnerability was measured based on factors such as 
age (under 5/over 65), race and ethnicity, percent living in group quarters, population, population 
density, income, English speaking ability, percent of population living in mobile homes, and more. The 
following are the social vulnerability scores for dams in Otero County: 

• Dye – 8.7 
• Crystal Lake – 16.3 
• Crooked Arroyo Det Ca-2 – 1.4 
• Crooked Arroyo Det Ca-3 – 1.4 
• Crooked Arroyo Det Ca-4 – 1.4 
• Holbrook – (-)1.7 
• Crooked Arroyo Det Ca-1 – 1.8 
• Horse Creek – 4.3 

Crystal Lake dam has the highest score in the County. Colorado Dam Safety also analyzed population at 
risk to dam failure, described below for each dam: 

• Dye - 277 
• Crystal Lake - 213 
• Crooked Arroyo Det Ca-2 - 91 
• Crooked Arroyo Det Ca-3 - 54 
• Crooked Arroyo Det Ca-4 - 47 
• Holbrook - 32 
• Crooked Arroyo Det Ca-1 - 30 
• Horse Creek – 18 

Dye and Crystal Lake dams have the highest number of people at risk. The closest downstream town to 
the Dye dam is Swink, and the closest downstream town to the Crystal Lake dam is Rocky Ford.  

Lastly, Colorado Dam Safety conducted a first of its kind analysis to determine risk from high hazard 
dams during a range of release scenarios. Recent flooding events in Colorado in 2013 and 2015, and 
nationwide in 2017, have highlighted cases where excessive reservoir inflows caused dam spillway flows 
at dams to exceed normal rates and/or required controlled releases of water to lower reservoir levels. In 
some of these cases hazardous conditions developed in the channels and floodplains downstream of the 
dams and emergency actions were required. Although all high hazard dams in Colorado have dam failure 
inundation maps to delineate flooding limits for dam failures, no mapping exists nor is it required to be 
developed for the range of releases that might be anticipated to occur during flooding events. The 
“Colorado High Hazard Dam Release – Downstream Floodplain Impacts Database and Ranking Tool” was 
created to begin to fill this gap. This database and ranking tool provides a screening level assessment of 
the potential for hazardous conditions downstream of high hazard dams throughout the state. It 
provides a ranking of high hazard dams where there is either a high, moderate or low likelihood of the 
existence of dangerous conditions created by dam and reservoir release operations simultaneously with 
naturally occurring flood conditions. Overall, 367 dams were analyzed, and in Otero County, Horse Creek 
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ranked 69th. This indicates a relative medium to high risk for the Horse Creek dam compared to other 
dams in the State for downstream floodplain impacts. 

Similar to dam failure, a levee failure can result in downstream flooding, impacting the population and 
structures intended to be protected by the levee. The populations and structures in the identified levee 
protected areas in and around La Junta are at the highest risk to levee failure. According to the National 
Levee Database, the East La Junta levee protects 34 structures and 52 people at risk; the North La Junta 
levee protects 137 structures and 247 people. This puts 171 structures and 299 people at risk in or near 
La Junta.  

Potential Losses 

With little previous occurrences, annual losses are difficult to quantify. Overall, losses from a dam failure 
will vary based on the dam involved, warning time, and time of day, but the potential exists for property 
losses into the billions and multiple deaths and injuries. All jurisdictions in Otero County are at risk to 
losses from inundation from a dam failure, and overall, the northern portion of the County is at a higher 
risk than the rest of the County.  

The significant hazard dams in the County do have Emergency Action Plans (EAPs), which can help to 
reduce losses in the event of a failure. 

In addition, the City of La Junta is at the highest risk to levee failure in the County. According to the 
National Levees Database, the East La Junta levee protects $12.4 million in property value and the North 
La Junta protects $56.1 million in property value. This puts $68,500,000 at risk near La Junta. It should 
be noted these are worst case scenario losses, assuming the entire property would be lost in the event 
of a failure. 

Land Use and Development 

It is important that communities in the County keep the dam failure hazard in mind when permitting 
new development, particularly downstream of the high and significant hazard dams present in each 
county.  There are numerous low hazard dams in the County.  These could become significant or high 
hazard dams if development occurs below or downstream of them.  

6.10.4. Drought 

Location 

All of Otero County is susceptible to drought. With the majority land area in the County used for 
agricultural purposes, the County has significant exposure to this hazard.  

Previous Occurrences 

Previous occurrences of drought can be measured in several ways. For this Plan, previous occurrences 
were determined by reviewing precipitation averages over time to identify periods with precipitation 
amounts below the long-term average, reviewing U.S. Drought Monitor records/current conditions, and 
reviewing drought disaster declarations.  

Drought conditions based on precipitation deficits are described in Table 6-77, indicating the top five 
years of precipitation deficit departure from the long-term average of 13.38 inches. Precipitation deficits 
are also shown in Figure 6-100.  It is evident precipitation deficits have occurred throughout history in 
Otero County, particularly in the 1930s, 1960s, 2000s and 2012-2013. The year 2018, which was a 
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notably dry year in much of Colorado, resulted in a 1.97-inch precipitation deficit in the County, ranking 
it the 36th driest year since 1895.130 

Table 6-77 Precipitation Deficits 1895-2019 

1901-2000 Precipitation Average Year Total Precipitation Deficit 
13.38 in. 2002 5.76 in. 7.62 in. 
13.38 in. 2012 6.57 in. 6.81 in. 
13.38 in. 1934 7.77 in. 5.61 in. 
13.38 in. 2013 7.82 in. 5.56 in. 
13.38 in. 1937 7.98 in. 5.40 in. 

 

Figure 6-100 Precipitation Deficits 1895-2016 

 

Drought conditions based on U.S. Drought Monitor records are shown in Figure 6-101.131 Based on this 
data, the most severe drought conditions during this timeframe occurred from approximately 2012 to 
2015. For parts of 2012 and 2013, 100% of the County was experiencing exceptional (D4) drought 
conditions. Other notable periods of drought during this time period was approximately 2002 to 2005, 
2006, 2011, and 2018 to 2019. There has been some level of drought in the County nearly every year 
since 2000.  

 
130 NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published May 
2019, retrieved on July 19, 2019 from https://www.ncdc.noaa.gov/cag/ 
131 https://droughtmonitor.unl.edu/Data/Timeseries.aspx for Kiowa County 

https://droughtmonitor.unl.edu/Data/Timeseries.aspx
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Figure 6-101 Otero County Previous Droughts 

  

 

Lastly, there have been 13 drought disaster declarations that have impacted Otero County from 1977 to 
2018 (see  

Table 6-1-Disaster Declaration Summary). 

Recent droughts are described below. 

2018: Drought in 2018 impacted the entire State of Colorado. Low winter snowpack was the main cause 
of dry conditions across the State. By August 2018, much of southeast Colorado, including all of Otero 
County, was experiencing extreme (D3) drought conditions. In Otero County, these conditions impacted 
farmers as well as heightened wildfire concerns. In southeastern Colorado, Baca, Kiowa, Otero and 
Prowers counties had, in total, tens of thousands of acres that went unplanted due to fears that the 
crops would fail, otherwise known as "prevent planted" acres. Figure 6-102 shows the top counties in 
the State with prevent planted acres due to the 2018 drought. Otero County placed fourth, with 14,123 
acres.132  

 
132 https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture 

https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture
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Figure 6-102 Prevent Planted Acres due to 2018 Drought 

 

In the past, even losses of many thousands of acres have cost agricultural communities hundreds of 
millions of dollars. Fortunately, soil moisture from prior year precipitation was adequate to offset the 
worst impacts of drought to the agricultural community in Otero County. Additionally, drought 
conditions improved dramatically during the spring of 2019, also helping to ease the impact of the 2018 
drought. The 2018 drought did lead to declaring Otero County as a Primary county in a USDA Secretarial 
Natural Disaster designation for drought.  

2012: After being hit with drought in 2011, the southeastern portion of Colorado experienced its second 
consecutive year of severe drought conditions in 2012. The 2012 drought impacted the entire State of 
Colorado, with the state reporting 98,086 failed agricultural acres and 124,461 prevented planting 
acres.133 During this time 100% of Otero County was experiencing exceptional (D4) drought conditions. 
The year 2012 was the second driest year in Otero County in terms of precipitation deficit, and 2013 the 
fourth driest. The 2012 drought lead to declaring all Southeast Region counties as Primary counties in a 
USDA Secretarial Natural Disaster designation for drought. 

As of July 2019, no part of Otero County is experiencing drought. 

See Appendix C for details regarding previous drought events prior to the 2014 Southeast Hazard 
Mitigation Plan. 

Probability 

Drought is a normal part of Colorado’s climate and will continue to persist in the future. According to 
the 2018 Colorado State Hazard Mitigation Plan, historical analysis of precipitation shows short duration 
droughts occur somewhere in Colorado nine of out ten years (McKee et al., 1999). However, severe, 
widespread multiyear droughts are much less common. 

For the purposes of this Plan, the number of drought disaster declarations for each County is utilized to 
determine the probability of drought. This allows for a consistent measurement for determining drought 

 
133 https://climate.colostate.edu/pdfs/drought_2012.pdf 

https://climate.colostate.edu/pdfs/drought_2012.pdf
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conditions that negatively impact the Southeast Region. In Otero County, there have been 13 drought 
disaster declarations from 1977 to 2018, equating to a 32% annual chance of drought occurrence, or a 
likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The most 
significant impacts associated with drought in Colorado are those related to water intensive activities 
such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
preservation. Drought conditions can also cause soil to compact, increasing an area’s susceptibility to 
flooding, and reduce vegetation cover, which exposes soil to wind and erosion. Additionally, drought 
conditions can increase the County’s risk to wildfire. Drought impacts increase with the length of a 
drought, as carry-over supplies in reservoirs are depleted and water levels in groundwater basins 
decline. Water supply issues for municipal, industrial, and domestic needs will be a concern for the 
entire County during droughts.  Most of the County’s water resources come from ground water, surface 
water reservoir storage, and the Arkansas River.  Vulnerability to low flows on the Arkansas River, which 
drains from the Rocky Mountains, increases with consecutive winters of below average snowpack. 

Agriculture is a large part of the Otero County economy and is vulnerable to the impacts of drought. 
According to the 2017 USDA Census of Agriculture, Otero County has 444 farms totaling 687,530 acres. 
The estimated market value of agricultural products sold is $121,550,000. These assets are at risk to 
drought impacts. According to the Colorado Drought Plan – Visualization Story Map, the agriculture 
sector is the second-most vulnerable sector to drought in Otero County (behind State assets), with a 
vulnerability score of 3.0, which is above the State average of 2.4.134 Additionally, according to this 
analysis, Otero County has a higher than average environmental impact from drought, at 2.2, with the 
average being 1.98. 

The National Drought Mitigation Center reports on location-specific drought impacts from 2009 to May 
2019. In Otero County, during this time period, there has been 90 reported impacts. The most impacts 
(35) were categorized as “agriculture,” followed by plants and wildlife (18 impacts), and relief, response, 
and restrictions (12 impacts). Examples of recorded impacts from the 2018 drought include native 
grasses taking longer to break dormancy, causing pastures to have delayed growth for the 2018 grazing 
season. This resulted in ranchers feeding cattle and herds being liquidated or put into feedlots. Other 
agricultural impacts included decrease in water allocation; reduced yield; reduced pasture, forage; 
reduced grazing on public lands; and selling livestock. Additionally, increased dust, burn bans, and poor 
air quality were noted. 

Potential Losses 

The largest potential losses in Otero County are related to drought’s impact on agriculture. Agriculture is 
a primary driver of the economy in Otero County, and droughts causing major economic impacts to 
crops and cattle could also trickle into the rest of the economy in the County. All jurisdictions and 
unincorporated County are impacted by drought events due to the connected nature of agriculture, 
water use, and the economy in the County. 

 
134 CWCB, State Drought Planning; 
https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae 

https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae
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Based on SHELDUS data from 1960 to 2017, Kiowa County has experienced $1,897,695 in crop losses 
from drought (2017 dollars). This equates to $33,292 in annual losses. No property damages were 
recorded in SHELDUS.  

Land Use and Development 

An increase in population and development can put additional strain on water resources during a 
drought. As new development occurs, it is important to ensure adequate water supply for municipal, 
industrial, and agricultural uses during both normal and drought conditions. Additionally, new hemp 
processing facilities in the County may be impacted by drought differently than traditional agriculture. 

6.10.5. Earthquake 

Previous Occurrences 

There are limited reports of earthquakes in Otero County. Past occurrences in the County were reported 
in the Earthquake Evaluation Report released by the CGS.  The CGS also released a publication, titled 
“Colorado Earthquake Information 1867-1996,” that provides details on past earthquakes. Based on that 
report, information of specific occurrences that affected the County are as follows: 

Sept 29, 1928 – An earthquake shook Holly and other parts of Prowers County.  Heck and Bodle (1930) 
described the earthquake as a rocking motion generally felt in Holly and indicated that many people 
were awakened and alarmed throughout the county.  Stover, Reagor, and Algermissen (1984) rated this 
event at intensity IV.135 

November 28, 1955 – During the late evening on November 27, 1955 (local time) a light earthquake shook 
a limited area in southeastern Colorado.  Murphy and Cloud (1957) stated that intensity IV was reported 
at Fowler and Sugar City.  The CGS rated the report for the Colorado Experiment Station at III.  The 
earthquake was also felt at Nepesta, Ordway, and Rocky Ford. Figure 6-103 is an intensity map for this 
event.  According to the USGS quarterly series “Abstracts of Earthquake Reports,” Pueblo experienced 
intensity IV effects.  Based on the intensity map, the felt area for this event is around 1,500 km2.  Hadsell 
(1968) reported it at 1,000 km2. 

 
135 Colorado Earthquake Information 1867-1996 
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Figure 6-103 Otero County November 28, 1955 Earthquake 

 
 

August 16, 2009 - An earthquake hit Colorado’s plains, setting off tremors across the southeastern part 
of the state and into western Kansas, but causing no reported damage.  The National Earthquake 
Information Center in Golden confirmed that a magnitude 3.9 earthquake occurred at 6:22 p.m. in 
southeastern Colorado, about 180 miles southeast of Denver. 

Additionally, the USGS Earthquake Catalog was searched for previous earthquakes in the County. 
According to this database, there has been one additional earthquake in the County since 1900, on 
January 2nd, 1998. A magnitude 3.4 earthquake struck the far eastern border in unincorporated Otero 
County. 
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Probability 

Based on previous occurrences and knowledge on seismic activity in Otero County, the probability of an 
earthquake is possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

It can be assumed all existing and future buildings and populations are at risk to the earthquake hazard. 
However, building codes can help reduce the risk to structures during an earthquake. Previous damages 
from earthquakes in Otero County have been minor (rattling of loose objects). However, it is possible for 
the Cheraw Fault, which passes through the northeastern portion of the County, to produce a strong 
earthquake. The 2008 and 2014 Southeast Region hazard mitigation plans utilized a 7.0 magnitude 
scenario as the maximum magnitude produced from the Cheraw Fault. A 7.0 magnitude earthquake is 
considered a major earthquake that can cause serious damage over larger areas. Older buildings that 
are not constructed to modern day building codes are more at risk to these damages throughout the 
County. Additionally, the northern portion of the County is at a closer proximity to the fault than the 
southern portion, putting communities there at a higher risk to damages. 

Potential Losses 

The most appropriate loss estimation methodology for seismic hazards involves scenario modeling using 
FEMA’s Hazus loss estimation software. There are two levels of Hazus analysis, ‘Standard,’ which uses 
the default FEMA-derived datasets and damage functions, and ‘Enhanced,’ which uses independently 
compiled and accurately verified structure and infrastructure inventories and damage functions. The 
earthquake analysis conducted for this report includes a Standard level analysis using the latest version, 
Hazus-MH Earthquake Model V4.2. This risk assessment leveraged census tract data to conduct a 
Standard Hazus probabilistic scenario for Otero County.  

A 2,500-year return period probabilistic scenario was used for the analysis (probability of 2% of 
occurrence in 50 years). A 2,500-year return period was chosen because the new International Building 
Code uses a 2,500-year map as the basis for building design. Based on CGS data, the highest magnitude 
earthquake that could be expected to occur in Otero County is a 7.0. This value was used in the 
probabilistic scenario in Hazus. 

Results 

Hazus estimates that there are 9,000 buildings in the County which have an aggregate total replacement 
value of $1.8 billion (excluding contents). Hazus estimates that about 248 buildings will be at least 
moderately damaged. This is over 3% of the buildings in the County. One building is estimated to be 
damaged beyond repair. Residential homes will be the most impacted. 

The total economic loss estimated for the earthquake is $23.6 million, which includes building and 
lifeline related losses based on the County’s available inventory. The building losses are broken into two 
categories: direct building losses and business interruption losses. The direct building losses are the 
estimated costs to repair or replace the damage caused to the building and its contents. The business 
interruption losses are the losses associated with inability to operate a business because of the damage 
sustained during the earthquake. Business interruption losses also include the temporary living expenses 
for those people displaced from their homes because of the earthquake. The total building-related 
losses were $17.14 million; 24% of the estimated losses were related to the business interruption of the 
County. The largest loss was sustained by the residential occupancies which made up over 52% of the 
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total loss. Due to the analysis performed by Census Tract, it is difficult to determine losses by 
jurisdiction. However, Figure 6-104 shows the total building related losses by Census Tract to visualize 
which parts of the County may experience the highest losses. Based on this analysis, the highest losses 
are likely to be near the Towns La Junta and Swink. In general, it can be estimated that the highest losses 
will be associated with populated towns, which contain more buildings. 
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Figure 6-104 Otero County Earthquake Hazus Losses 
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The analysis also resulted in a total of 5,000 tons of debris generated. Of the total amount, Brick/Wood 
debris comprises 43% of the total, with the remainder being Reinforced Concrete/Steel. If the debris 
tonnage is converted to an estimated number of truckloads, it will require 200 truckloads (at 25 
tons/truck) to remove the debris generated by the earthquake. 

Hazus also estimates four households to be displaced due to the earthquake. Of these, three people (out 
of a total population of 18,831) will seek temporary shelter in public shelters. 

Hazus estimates the number of people that will be injured and killed by the earthquake. The casualties 
are broken down into four severity levels that describe the extent of the injuries. The levels are 
described as follows; 

• Severity Level 1: Injuries will require medical attention but hospitalization is not needed. 
• Severity Level 2: Injuries will require hospitalization but are not considered life-threatening 
• Severity Level 3: Injuries will require hospitalization and can become life threatening if not 
• promptly treated. 
• Severity Level 4: Victims are killed by the earthquake 

Those casualties estimated for Otero County were all Level 1.  Depending on the scenario, two are 
estimated to occur at 2:00am, four would occur at 2:00pm, and three at 5:00pm. 

A number of variables are included in Hazus analyses in order to arrive at the estimated values of loss 
due to earthquake. For this reason, it is important to note that the Hazus loss estimates detailed above 
should not be used as a precise measure, but rather viewed from the perspective of the potential 
magnitudes of expected losses. 

Land Use and Development  

With the unpredictable nature of earthquake epicenter locations, it is not feasible to identify specific 
areas where development may exacerbate the risk to an earthquake. As population and development 
expand, enforcement of the unified construction code has great potential to mitigate increasing 
vulnerability and development pressure. 

6.10.6. Extreme Temperatures: Extreme Cold 

Location 

Extreme cold temperatures can impact the entire County. Figure 6-105 shows the extreme temperature 
highs and lows for La Junta. The lowest recorded temperature from this data is -20 degrees.136 

 
136 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-105 Temperature Extremes in La Junta, Colorado - Cold 

 

Previous Occurrences 

In a region known for extremely cold weather, exacerbated by high winds, temperature extremes and 
particularly severe cold present a danger to the inhabitants of the County.  Surprisingly, the NCEI 
database reflects no extreme cold or extreme wind-chill events in the County between 1996 and 2019.  
The 2018 State Hazard Mitigation Plan does record the following events that affected the southeast 
plains, which likely includes Otero County. No new extreme cold events have occurred since the 2014 
Southeast Region Hazard Mitigation Plan in Otero County. 

January 17-18, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -30°F to -50°F were recorded. 

February 1-4, 1996 - In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

March 24-25, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -40°F were recorded. 

December 25-26, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted 
in extreme wind chill.  Wind chills of -2°F to -35°F were recorded. 

January 11-16, 1997 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

Probability 

Extreme cold temperatures occur yearly in Otero County; therefore, they have a highly likely probability 
of occurrence. However, extreme cold events that cause damages or injuries are less likely to occur. 
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme cold impacts in Otero County was available during the development of this 
Plan.  The primary concern with extreme cold temperatures is for impacts to human life. Exposure to 
extreme cold can cause conditions such as hypothermia and frost bite, which can be deadly. The elderly 
population in the planning area is most vulnerable to temperature extremes. In Otero County, 19% of 
the population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory.  The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme cold.   

Impacts to structures from extreme cold can affect the supporting mechanisms or systems of a 
community’s infrastructure.  For example, when extreme cold is coupled with high winds or ice storms, 
power lines may be downed, resulting in an interruption in the transmission of that power shutting 
down electric furnaces, which may lead to frozen pipes in homes and businesses.  

Additionally, extremely cold temperatures can have negative impacts on crops, particularly if there is no 
snow on the ground or they cause an early or late season freeze. Otero County has 444 farms totaling 
687,530 acres. The estimated market value of agricultural products sold is $121,550,000. Extreme cold 
has the potential to negatively impact the agricultural economy in the County. 

Potential Losses 

Losses may include damages from frozen pipes as well as impacts to human health/loss of life due to 
extreme cold. All populations in the County are at risk to extreme cold, and unincorporated County is 
also at risk to crop losses from extreme cold. 

Based on USDA Risk Management Agency Data, Otero County has experienced $571,184 in insured 
indemnity amounts from 1991 through 2018 due to cold winters, frost, or freeze.137 This equates to 
$21,154 in annual losses. 

There is not enough recorded damage data to include an annualized loss estimate for other damages 
associated with extreme cold. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme cold. 
New development may also be impacted by scenarios such as burst pipes.  

6.10.7. Extreme Temperatures: Extreme Heat 

Location 

Extreme heat can impact the entire County. Figure 6-106 shows the extreme temperature highs and 
lows for La Junta. The highest recorded temperature in this data is 109 degrees.138 Across the County, 
maximum temperatures routinely break 100 degrees during the summer months. 

 
137 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 
138 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
https://wrcc.dri.edu/summary/Climsmco.html
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Figure 6-106 Temperature Extremes in La Junta, Colorado - Heat 

 

Previous Occurrences 

The NCEI Storm Events Database does not report any extreme heat events in the County. The 2018 
Colorado Hazard Mitigation Plan reports the number of days above 90, 95, and 100 degrees, as well as 
number of heat waves from 1981 to 2017. Based on this data Otero County has experienced 2,544, 
1,342, and 334 days above 90, 95, and 100 degrees, respectively. Additionally, the County has 
experienced 282 heat waves during this time period. This places Otero County second in the State for 
number of days above 90 degrees from 1981 to 2017, as well as second in the State for number of heat 
waves during this time period. 

One possible explanation for the lack of reported extreme heat events may be that the humidity of the 
eastern plains is very low (compared to the rest of the nation), but that the highest temperatures in the 
State occur in this region. This indicates that while many hot days in the planning area fall in the ‘danger’ 
or ‘extreme danger’ area of the heat index, the low humidity may make the heat feel less uncomfortable 
on the population. It is possible; therefore, that the population may not notice the effects of extreme 
heat on themselves until serious injury occurs.139 

Probability  

Based on the climate of Otero County and the number of days over 90 degrees from 1981 to 2017, 
extreme heat events are expected to occur yearly, and are considered highly likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme heat impacts in Otero County was available during the development of this 
Plan. However, the primary impact of extreme heat is on people rather than structures. The elderly 
population in the County is most vulnerable to temperature extremes. The elderly population in the 
planning area is most vulnerable to temperature extremes. In Otero County, 19% of the population is 65 

 
139 Colorado Climate Center 
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or older. However, many residents of southeast Colorado are self-sufficient and accustomed to rural 
living and the climate extremes that are part of the territory. The residents of nursing homes and elder 
care facilities are especially vulnerable to extreme temperature events. It is encouraged that such 
facilities have emergency plans or backup power to address power failure during times of extreme heat. 
Additionally, people who frequently work, recreate outside, or participate in sporting events outside are 
also vulnerable to extreme heat. This group of people should take extra precaution during physical 
activity on extreme heat days. 

Extreme heat can have secondary impacts on the supporting mechanisms or systems of a community’s 
infrastructure.  For example, when high amounts of utilization are imposed on the power system due to 
extremely hot temperatures, it can cause an interruption in the transmission of that power, shutting 
down air conditioning capabilities or refrigeration that can lead to spoiled foods, etc. Additionally, 
extreme heat has the potential to impact the integrity of transportation infrastructure, causing issues 
such as softening roads and expanding railroad tracks.   

Extreme heat can also impact crops through secondary effects such as decreased soil moisture as well as 
directly through heat stress. Otero County has 444 farms totaling 687,530 acres. The estimated market 
value of agricultural products sold is $121,550,000. Extreme heat has the potential to negatively impact 
the agricultural economy in the County. 

Additionally, extreme heat can worsen wildfire conditions, particularly when combined with high winds. 
Extreme heat can also lead to or exacerbate drought conditions. 

Potential Losses 

There is no recorded damage information for extreme heat in Otero County. The most severe losses 
from extreme heat are related to human health from heat related illness. However, losses from 
secondary hazards, such as wildfire, could be significant. All populations in each jurisdiction are at risk to 
extreme heat, and unincorporated County is also at risk to crop losses from extreme heat. 

Based on USDA Risk Management Agency Data, Otero County has experienced $2,375,316 in insured 
indemnity amounts from 1991 through 2018 due to heat.140 This equates to $87,974 in annual losses. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme heat.  

6.10.8. Flooding 

Location 

The Otero County floodplain is not digitally mapped by the NFIP. Therefore, the best available floodplain 
data was generated for the 2018 Colorado State Hazard Mitigation Plan. Using Hazus-MH 4.0, a standard 
Level 1 analysis was conducted develop a stream network and hydrology for a 10-square mile drainage 
area. The 30-meter (one arc second) DEMs were used in this analysis as the terrain source. Hazus then 
ran hydraulics for and delineated the 100-year floodplain boundary. While not as accurate as an official 
FEMA floodplain, this boundary is available for use in GIS and is currently the best available data for the 
County. Figure 6-107 shows the floodplain for Otero County. The floodplain largely follows the Arkansas 
River and its major tributaries, as well as the northwest portion of the County near Taylor Lake, Cheraw 
Lake, and Horse Creek Reservoir. It passes through or very close to Fowler, Manzanola, Swink, La Junta, 

 
140 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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and Cheraw. The floodplain in La Junta is primarily in the northern portion of the City, along the 
Arkansas River. Additionally, flooding from the Anderson Arroyo and King Arroyo occur through the City. 
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Figure 6-107 Otero County Hazus 100-year Floodplain 
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Figure 6-108 City of La Junta County 100-year Floodplain 
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Figure 6-109 Fowler 100-year Floodplain 
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Figure 6-110 Manzanola 100-year Floodplain 
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Figure 6-111 Rocky Ford 100-year Floodplain 
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Figure 6-112 Swink 100-year Floodplain 
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Figure 6-113 Cheraw 100-year Floodplain 
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Previous Occurrences 

In total, there have been 29 recorded flooding events in the County from 1886 to 2019.141 Of these, 16 
were labeled as flash floods and 13 as floods. Twenty-three of these events occurred near La Junta, 
three near Fowler, one near Manzanola, one near Rocky Ford, and one near Swink, and two in 
unincorporated County near Brandon. A total of 13 deaths have been recorded, all from the 6/1/1921 
event in and near La Junta, where a reported 13 people drowned. Damages from these events were 
reported at $15,594,000, with the majority ($15 million) from the 6/17/1965 event impacting La Junta 
and surrounding areas. These damages include agricultural losses and damages to urban and 
transportation facilities. Other recorded impacts from these events include evacuations from La Junta, 
water rescues, and road damages/closures. 

Flooding events in the County since the 2014 Southeast Region Hazard Mitigation Plan are described 
below. A description of all previous occurrences can be found in Appendix C. 

Table 6-78 Flooding Events in Otero County from 2014 to 2019 

Date Location Flood Type Description 

9/16/2013 Fowler Flood 

The runoff across the Pikes Peak Region sent a flood 
wave down Fountain Creek and adjacent drainages into 
the Arkansas River.  The flood wave traveled down 
Fountain Creek and the Arkansas River through Pueblo 
County on the 12th through the 14th.  It then continued 
down the Arkansas River through Otero County on the 
15th through the 17th.   The river flooding that occurred 
was mostly minor, mainly affecting agricultural lands.  
The Oxford Ditch in Otero County overflowed on to rural 
roads due to high flows in the Arkansas River on the 
16th.  Additionally, some low lying residential lands and 
part of Highway 194 east of La Junta flooded on the 17th.  
No fatalities or major property damage to structures 
occurred. 

9/16/2013 La Junta Flood The Arkansas River went above flood stage in the La 
Junta area, flooding some roads near the river. 

7/12/2014 North La 
Junta Flash Flood 

Numerous roads and low lying areas experienced flash 
flooding central Otero County, including the La Junta and 
Swink areas, and arroyo watersheds in the south-central 
portions of the county.  Highways 109 and 50 were 
closed for several hours. 

7/12/2014 La Junta Flood 
Heavy rain caused a brief rise above flood stage on the 
Arkansas River at La Junta.  Minor agricultural flooding 
occurred. 

7/13/2014 La Junta Flood The Arkansas River at La Junta briefly went above flood 
stage causing minor agricultural flooding. 

7/15/2014 La Junta Flood The Arkansas River at La Junta briefly went above flood 
stage causing minor agricultural flooding. 

 
141 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; LPC 
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Date Location Flood Type Description 

7/18/2014 La Junta Flood The Arkansas River at La Junta went just above flood 
stage, causing minor agricultural flooding. 

7/18/2014 La Junta Flood The Arkansas River at La Junta went above flood stage, 
causing minor agricultural flooding. 

8/10/2014 (LHX) La 
Junta Airport Flash Flood Heavy rain caused flash flooding across the North La 

Junta area and northward toward Cheraw. 

5/8/2015 La Junta Flash Flood 
Severe storms brought some flooding, damaging winds, 
hail up to the size of golf balls, and a brief tornado in 
Otero County. 

5/23/2015 Swink Flash Flood The Highway 50 underpass was flooded with around 12 
inches of water near Swink. 

5/31/2016 Fowler Flash Flood 
Strong storms produced heavy rain and flooding of 
roadways to depths greater than 6 inches along US 
Highway 50 and on streets in Manzanola and Rocky Ford. 

6/12/2016 (LHX) La 
Junta Airport Flash Flood 

Heavy rain caused runoff from hills south of US Highway 
50 near the Otero County Bent County line.  Water was 
over a foot deep and washed vehicles off the highway. 

7/25/2016 Manzanola Flash Flood Heavy rain caused flash flooding of roadways and low 
spots, including US Highway 50. 

7/23/2018 La Junta Flash Flood Heavy rain caused US Highway 50 to close in La Junta due 
to flash flooding, according to the State Patrol. 

 

NFIP Information 

Otero County joined the NFIP on August 19, 1985.  There are currently 48 policies in force in Otero 
County.  There is currently $6,097,700 of flood insurance in force in the County.  There have been 76 
flood insurance claims, totaling $1,182,086 in claims paid. The County’s FIRM is current as of 8/19/1985. 

The City of Rocky Ford joined the NFIP on June 3, 1980.  There are currently no policies in force. There 
have been four flood insurance claims, totaling $25,803 in claims paid. The City’s FIRM is current as of 
6/3/1980. 

The City of La Junta joined the NFIP on December 1, 1982. There are currently 12 policies in force in the 
City.  There is currently $2,112,300 of flood insurance in force in the City.  There have been 31 flood 
insurance claims, totaling $490,576 in claims paid. The City’s FIRM is current as of 12/1/1982. There are 
nine repetitive loss buildings in La Junta, as described in the table below. 

Table 6-79 La Junta Repetitive Loss Information 

RL Buildings (total) 4 
RL Buildings (insured) 1 

RL Losses (total) 9 
RL Losses (insured) 3 
RL Payments (total) 

-Building 
-Contents 

$169,219.40 
-$105,893.52 
-$63,325.88 

RL Payments (insured) $33,606.28 
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-Building 
-Contents 

-$30,465.15 
-$3,141.13 

 

The Town of Manzanola has no special flood hazard areas and no policies. 

The Towns of Fowler, Swink, and Cheraw do not participate in the NFIP. 

Probability  

Based on 29 recorded flooding events in the County from 1886 to 2019, there is a 22% annual chance of 
flood occurrence in the County, equating to a likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Floods can cause substantial damage to infrastructure across the County. Areas with significant 
floodplains are primarily located in unincorporated County and north of La Junta. As demonstrated in 
the previous occurrences and NFIP data, the City of La Junta is particularly vulnerable to flooding 
damages. Damages throughout the County can include (but are not limited to) rural and urban 
structures, roads, and crops/agricultural flooding. Flooding can also cause injury and death to 
populations in the County. 

Potential Losses 

Planning level flood loss estimates were conducted by county for the 2018 Colorado State Hazard 
Mitigation Plan using Hazus-MH (Hazus) software. This data was utilized for incorporation into this Plan. 
Hazus is FEMA’s GIS-based natural hazard loss estimation software. The Hazus flood model results 
include analysis for Otero County, modeling streams draining a 10 square mile minimum drainage area, 
using 30 meter (1 arc second) Digital Elevation Models (DEM). Hydrology and hydraulic processes utilize 
the DEMs, along with flows from USGS regional regression equations and stream gauge data, to 
determine reach discharges and to model the floodplain. Losses are then calculated using Hazus national 
baseline inventories (buildings and population) at the census block level, in addition to critical 
infrastructure sited at the local level. 

Hazus produces a flood polygon and flood-depth grid that represents the 100-year floodplain. The 100-
year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year. 
While not as accurate as official flood maps, these floodplain boundaries are available for use in GIS and 
could be valuable to Otero County, given it has not been digitally mapped by the National Flood 
Insurance Program. Hazus generated damage estimates are directly related to depth of flooding and are 
based on FEMA’s depth-damage functions. For example, a two-foot flood generally results in about 20% 
damage to a structure (which translates to 20% of the structure’s replacement value). The Hazus flood 
analysis results provide number of buildings impacted, estimates of the building repair costs, and the 
associated loss of building contents and business inventory. Building damage can cause additional losses 
to a community as a whole by restricting the building’s ability to function properly. Income loss data 
accounts for losses such as business interruption and rental income losses as well as the resources 
associated with damage repair and job and housing losses.  

Potential losses derived from Hazus used default national databases and may contain inaccuracies; loss 
estimates should be used for planning level applications only. The damaged building counts generated 
are susceptible to rounding errors and are likely the weakest output of the model due to the use of 
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census blocks for analysis. In rural communities, census blocks are large and often sparsely populated or 
developed, which may create inaccurate loss estimates. Hazus assumes population and building 
inventory to be evenly distributed over a census block; flooding may occur in a small section of the 
census block where there are not actually any buildings or people, but the model assumes that there is 
damage to that block. In addition, excessive flood depths may occur due to problems with a DEM or 
when modeling lake flooding. Errors in the extent and depth of the floodplain may also be present from 
the use of 30-meter digital elevation models. Hazus Enhanced (Level II) analyses based on local building 
inventory, higher resolution terrain models, and Digital Flood Insurance Rate Maps (DFIRMs) could be 
used in the future to refine and improve the accuracy of the results.    

Maps and Results 

According to the Hazus model output, about 119 buildings would be at least moderately damaged by a 
county-wide 100-year flood. This is over 68% of the total number of buildings in the scenario. There are  
two buildings estimated to be completely destroyed. The model estimates 227 households (or 682 
people) will be displaced due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. The areas with the majority of displaced populations are in or near the 
jurisdictions, in particular La Junta. Of the total displaced populations, 375 people are estimated to seek 
temporary shelter in public shelters. Figure 6-114 shows locations of displaced populations by Census 
Block.  
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Figure 6-114 Otero County Hazus 100-year Flood Displaced Populations 
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The total economic loss estimated for the flood is $29.27 million, which represents 9.62% of the total 
replacement value of the scenario buildings. Total economic losses are a combination of direct building 
losses and business interruption losses. The direct building losses are the estimated costs to repair or 
replace the damage caused to the building and its contents. The business interruption losses are the 
losses associated with inability to operate a business because of the damage sustained during the flood. 
Business interruption losses also include the temporary living expenses for those people displaced from 
their homes because of the flood.  

The majority of economic losses resulted from direct building losses, which were estimated at $29.20 
million. Business interruption losses were estimated at $70,000. Residential occupancies made up 
75.61% of the total loss.  

Additionally, the model estimates that a total of 2,063 tons of debris will be generated. Of the total 
amount, Finishes comprises 77% of the total, Structure comprises 9% of the total, and Foundation 
comprises 13%. If the debris tonnage is converted into an estimated number of truckloads, it will require 
83 truckloads (25 tons/truck) to remove the debris generated by the flood. 

Figure 6-115 shows total economic losses from this event for the County ($29.27 million). The highest 
flood losses are projected to occur in north La Junta, but all jurisdictions experience some losses. GIS 
was used to estimate losses by jurisdiction, shown in Table 6-80. It should be noted this is an 
approximate analysis since Census Blocks do not line up exactly with jurisdictional boundaries. However, 
this analysis can help differentiate the overall magnitude of flood losses in and surrounding each 
jurisdiction.  

Table 6-80 Otero County Hazus Estimated Flood Losses by Jurisdiction 

Jurisdiction Estimated 100-year Flood Losses 
Cheraw $42,000 
Fowler $100,000 

La Junta $4,581,000 
Manzanola $797,000 
Rocky Ford $414,000 

Swink $198,000 
Unincorporated County $23,133,000 

Total $29,265,000 
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Figure 6-115 Otero County Hazus 100-year Flood Losses 
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In addition to the potential losses estimated by Hazus, there have been $1,542,703 in recorded losses in 
Otero County from 1960-2017 (2017 dollars), according to SHELDUS. This equates to $27,064 in annual 
losses to Otero County from flooding.  

Land Use and Development  

Regulating new development and continued participation in the NFIP can help reduce the risk of 
flooding to new structures. In addition to land-use planning, zoning, and codes applicable to new 
development, flood mitigation measures can include structural and non-structural measures to address 
susceptibility of existing structures. Flood mitigation measures such as acquisition, relocation, elevation-
in-place, wet/dry flood proofing, and enhanced storm drainage systems all have the potential to 
effectively reduce the impact of flood in the County.  

6.10.9. Severe Weather: Thunderstorms/Lightning/Hail 

Previous Occurrences 

Thunderstorm 

Previous occurrences of thunderstorms are tracked as thunderstorm wind events. According to the NCEI 
Storm Events Database, a total of 102 thunderstorm wind events have occurred in Otero County from 
1955 to 2019. Of these events, 39 were recorded in La Junta, four in Cheraw, seven in Fowler, three in 
Manzanola, four in Rocky Ford, one in Swink, and 44 in unincorporated County or unidentified. The 
highest recorded wind gust was 93 mph, which occurred on 5/16/1995 at the La Junta airport. Overall, 
these storms caused $257,000 in property damages and one death. The death occurred during a 
microburst on 6/12/2016 near La Junta that flipped over a 30-foot trailer home and killed the male 
occupant. The most damaging event occurred on 6/26/2007 near La Junta, causing $80,000 in recorded 
damages. The event is described below. 

An intense thunderstorm wind gust occurred on County Road R, hitting a ranch.  Major damage 
occurred to a 50-foot long shed, which damaged a truck inside.  Debris from the shed was 
thrown several hundred feet to the east.  Other farm equipment sustained damage as well.  
Several corrals were destroyed. 

Table 6-81 summarizes this information by jurisdiction, and Table 6-82 describes thunderstorm wind 
events that have occurred since the 2014 Southeast Region Hazard Mitigation Plan. 

Table 6-81 Otero County Thunderstorm Wind Events Summary Table 

Jurisdiction # Events # Deaths # Injuries Damages 
La Junta 39 1 0 $161,000 
Cheraw 4 0 0 $0 
Fowler 7 0 0 $11,000 

Manzanola 3 0 0 $0 
Rocky Ford 4 0 0 $50,000 

Swink 1 0 0 $0 
Unincorporated County 44 0 0 $35,000 

Totals 102 1 0 $257,000 
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Table 6-82 Recent Thunderstorm Wind Events in Otero County 

Date Location Deaths Injuries Damages Description 

5/26/2016 Rocky Ford 0 0 $0 

Severe storms produced hail up to 
the size of half dollars and damaging 
severe winds in Kiowa County. One-
foot diameter branches ripped off a 
tree. 

5/31/2016 La Junta 
(Airport) 0 0 $0 

Severe storms produced hail up to 
the size of quarters in El Paso County, 
severe winds in Otero and Bent 
Counties, and flash flooding. 

6/12/2016 Swink 0 0 $0 

Severe storms produced hail up to 
the size of golf balls and severe wind 
gusts.  A man was killed in northeast 
Otero County when severe winds 
flipped his trailer home. 

6/12/2016 La Junta 0 0 $0 

Severe storms produced hail up to 
the size of golf balls and severe wind 
gusts.  A man was killed in northeast 
Otero County when severe winds 
flipped his trailer home. 

6/12/2016 La Junta 
(Airport) 1 0 $10,000 

Severe storms produced hail up to 
the size of golf balls and severe wind 
gusts.  A man was killed in northeast 
Otero County when severe winds 
flipped his trailer home. 

6/25/2016 La Junta 
(Airport) 0 0 $0 Severe storms produced damaging 

winds, in some cases over 70 mph. 

7/23/2016 La Junta 
(Airport) 0 0 $0 

A severe storm produced damaging 
winds across Otero and Prowers 
Counties. 

7/24/2016 La Junta 
(Airport) 0 0 $0 A severe storm produced a severe 

wind gust at the La Junta Airport. 

7/28/2016 La Junta 
(Airport) 0 0 $0  

Totals Count: 9 1 0 $10,000  
 

Lightning 

Tracking lightning events is not simple.  The NCEI database reports only 641 events for the entire State 
since 1996, indicating that these events are vastly underreported.  The National Weather Service in 
Pueblo reports the average number of cloud-to-ground lightning strikes per county per year in 
Colorado.142 Otero County averages 5,900 cloud-to-ground lightning strikes per year. Colorado is ranked 

 
142 https://www.weather.gov/pub/lightningCgCountyColorado 

https://www.weather.gov/pub/lightningCgCountyColorado
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19th in the nation with respect to the number of Cloud-to-Ground (CG) lightning flashes (2009-2018) and 
fourth in the nation for number of lightning fatalities (years 1959-2017).143  

The NCEI Storm Events Database reports on the number of damaging or significant lighting events. In 
Otero County there has been five recorded damaging lightning events, listed below. No events have 
occurred since the 2014 Southeast Colorado Hazard Mitigation Plan. 

Table 6-83 Otero County Lightning Events 

Date Location Deaths Injuries Damages Description 

9/25/1996 Swink 1 0 $0 

Juan Galaviz, 31, was struck and 
killed by lightning while working in an 
onion field southwest of the town of 
Swink. 

7/21/2001 La Junta 0 0 $3,000 

A lightning strike burned up a 
transformer and caused 4 wells to 
stop working for 2 days in the La 
Junta area. 

8/13/2004 Rocky Ford 0 0 $4,000 A lightning strike caused a haystack 
to catch fire. 

9/8/2005 Rocky Ford 1 0 $0 
A 36-year old man was struck and 
killed by lightning while work outside 
on a farm. 

8/16/2007 La Junta 0 0 $10,000 Lightning strikes causes small fires in 
a few buildings. 

Totals Count: 5 2 0 $17,000  
 

Hail 

According to the NCEI Storm Events Database, there have been 197 recorded hail events in Otero 
County from 1955 through 2017. These events are summarized in Table 6-84. It should be noted that the 
locations are approximate, and some events may report the closest jurisdiction rather than the exact 
location. The largest recorded magnitude hail was 4.5 inches, occurring on 6/23/1987 (no further 
information is available). The most damaging event occurred on 10/11/1997 near La Junta, causing 
$50,000 in recorded damages. Overall, these events caused $70,000 in recorded damages. 

Table 6-84 Otero County Previous Hail Events, 1955-2017 

Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

La Junta 42 2.75 0 0 $60,000 
Cheraw 19 2.5 0 0 $0 
Fowler 17 2.0 0 0 $0 

Manzanola 16 2.0 0 0 $0 
Rocky Ford 35 2.75 0 0 $0 

Swink 12 2.75 0 0 $10,000 

 
143 https://www.weather.gov/pub/Colorado_ltg_ranking 

https://www.weather.gov/pub/Colorado_ltg_ranking
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Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

Unincorporated County 56 4.5 0 0 $0 
Totals 197 4.5 0 0 $70,000 

 

Table 6-85 shows hail events since the 2014 Southeast Colorado Hazard Mitigation Plan and Figure 
6-116 shows all previous hail events on a map. It is evident the entire County is vulnerable to hail 
events.144 

Table 6-85 Otero County Recent Hail Events 

Date Location Magnitude 
(inches) Damages Description 

5/8/2015 La Junta 1 $0 

Severe storms brought some flooding, 
damaging winds, hail up to the size of 
golf balls, and a brief tornado in Otero 
County. 

5/8/2015 La Junta 
Airport 1.5 $0 

Severe storms brought some flooding, 
damaging winds, hail up to the size of 
golf balls, and a brief tornado in Otero 
County. 

5/9/2015 Swink 1 $0  

8/7/2015 North La 
Junta 1 $0 

A few severe storms produced hail up to 
the size of half dollars across Otero and 
Bent Counties. 

8/7/2015 La Junta 0.88 $0 
A few severe storms produced hail up to 
the size of half dollars across Otero and 
Bent Counties. 

8/17/2015 Rocky Ford 0.75 $0 
Severe storms produced hail up to the 
size of tennis balls in and around Peyton, 
as well as wind gusts in excess of 60 mph. 

8/17/2015 Rocky Ford 0.88 $0 
Severe storms produced hail up to the 
size of tennis balls in and around Peyton, 
as well as wind gusts in excess of 60 mph. 

5/26/2016 Rocky Ford 0.75 $0  
5/26/2016 Rocky Ford 1 $0  

6/12/2016 Manzanola 1 $0 

Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 
when severe winds flipped his trailer 
home. 

6/12/2016 Rocky Ford 1 $0 
Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 

 
144 NOAA Storm Prediction Center, SVRGIS; https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Date Location Magnitude 
(inches) Damages Description 

when severe winds flipped his trailer 
home. 

6/12/2016 Rocky Ford 1.75 $0 

Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 
when severe winds flipped his trailer 
home. 

6/12/2016 North La 
Junta 1 $0 

Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 
when severe winds flipped his trailer 
home. 

6/12/2016 Rocky Ford 0.88 $0 

Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 
when severe winds flipped his trailer 
home. 

6/12/2016 La Junta 
Airport 1.75 $0 

Severe storms produced hail up to the 
size of golf balls and severe wind gusts.  A 
man was killed in northeast Otero County 
when severe winds flipped his trailer 
home. 

5/8/2017 Fowler 1 $0 

A number of severe storms produced hail 
up to the size of golf balls, and locally 
heavy rain.  The supercell storm on 
Greenhorn Mountain brought golf ball 
size hail and a brief tornado at 11,300 
feet ASL. 

5/8/2017 Manzanola 0.88 $0 

A number of severe storms produced hail 
up to the size of golf balls, and locally 
heavy rain.  The supercell storm on 
Greenhorn Mountain brought golf ball 
size hail and a brief tornado at 11,300 
feet ASL. 

5/8/2017 Manzanola 0.75 $0 

A number of severe storms produced hail 
up to the size of golf balls, and locally 
heavy rain.  The supercell storm on 
Greenhorn Mountain brought golf ball 
size hail and a brief tornado at 11,300 
feet ASL. 

5/9/2017 Manzanola 1 $0 
A few marginally severe storms occurred, 
one producing a brief landspout near 
Brandon in Kiowa County. 

5/10/2017 Higbee 1.75 $0 Numerous strong to severe storms 
occurred, producing hail up to the size of 
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Date Location Magnitude 
(inches) Damages Description 

golf balls and strong winds.  Areas of very 
heavy rain occurred across portions of 
Custer, Pueblo, Otero, Bent, and Prowers 
Counties.  The Junkins burn scar was 
especially hard hit, with 3 to 6 inches of 
rain, causing a significant flash flood 
along North Creek into the Beulah Valley.  
There were numerous road washouts in 
western Pueblo County. 

5/27/2017 Cheraw 1.75 $0 

Severe storms produced hail up to the 
size of golf balls from near Walsenburg 
(Huerfano County) and Cheraw (Otero 
County). 

6/3/2017 La Junta 0.75 $0 A strong storm produced hail up to the 
size of pennies. 

7/26/2017 Higbee 2 $0 A few severe storms produced damaging 
wind gusts and flash floods. 

8/5/2017 La Junta 0.88 $0 A strong storm produced hail up to nickel 
size. 

8/10/2017 Rocky Ford 1 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

8/10/2017 Swink 1.25 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

8/10/2017 La Junta 1.5 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

8/10/2017 La Junta 1.75 $0 
Several severe storms produced 
damaging hail up to around the size of 
baseballs. 

9/23/2017 Cheraw 0.88 $0 A strong storm produced hail up to the 
size of nickels. 

7/29/2018 Fowler 2 $0 

Severe thunderstorms impacted 
southeastern Colorado during the 
afternoon and evening of the 29th, 
producing hail up to the size of large 
apples as well damaging thunderstorm 
winds which caused tree damage, 
windows and windshields to be broken as 
well as damaging and/or destroying 
sheds.  Some of the larger hailstone 
reports with this event included hail the 
size of quarters near Brandon, Calhan 
and Crestone, hail the size of Half Dollars 
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Date Location Magnitude 
(inches) Damages Description 

near Fountain as well as hail the size of 
Ping-Pong Balls near Bristol and Sheridan 
Lake.  Golf Ball hail was reported near 
Holly, while hail the size of Limes were 
measured near Fowler, Granada and 
Ramah.  Finally, hail the size of large 
Apples impact locations near Chivington 
in Kiowa county. 

Totals Count: 30 Max: 2.0 $0  
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Figure 6-116 Otero County Previous Hail Events, 1955-2017 
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Probability 

The probability of annual occurrence for all severe weather events (thunderstorm, lightning, and hail) is 
100%, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Thunderstorms producing winds, hail, and lightning are a common occurrence in the County between 
early spring and late fall. Reported damages from previous occurrences from thunderstorm events 
include infrastructure damage and building damage such as torn off roofs, as well as crop damage. 
Previous occurrences show events throughout the entire County. Jurisdictions are most vulnerable to 
property damage as well as injuries and fatalities from thunderstorm events. Unincorporated County 
have similar vulnerabilities, as well as increased risk to crop losses from thunderstorms. 

Given the lightning statistics for Colorado and the region, the entire County is at risk and is vulnerable to 
the effects of lightning. As demonstrated by previous occurrences, persons recreating or working 
outdoors during the months of April through September will be most at risk to lightning strikes. 
Additionally, property and infrastructure damage are possible.  

Based on previous occurrences and frequency of hail events, the entire County is also at risk to hail 
events. Similar to thunderstorm damages, the jurisdictions are most susceptible to property damages, 
such as broken windows, roof damages, and outbuildings and vehicles damaged or destroyed; as well as 
injuries and fatalities. Hail can also cause significant crop damage in unincorporated County. 

Additionally, thunderstorms can produce locally heavy rain and high winds, which may result in crop 
damage and localized flooding. Lightning can also cause wildfires, which could lead to significant losses. 

Potential Losses   

According to SHELDUS, there have been $21,789,245 in damages from severe storms from 1960 to 2017 
(2017 dollars) in the County. This equates to $382,267 in annual damages. According to the NCEI data, 
La Junta has experienced the most in losses from thunderstorm events, however the entire County is 
susceptible. Overall, the most damages would likely take place in more populated areas, such as the 
jurisdictions, although high wind from thunderstorms can also damage crops. 

Recorded damages from lightning in the County equate to $17,000 since 1996. Losses have been in the 
form of property damages as well as deaths. Lightning occurs frequently every spring through fall in the 
County, so each jurisdiction is equally at risk to losses from this hazard in the future. Additionally, 
lightning is a leading cause of wildfire, which could cause significant losses in the County. 

According to SHELDUS, there have been $22,146,424 in damages from hail from 1960 to 2017 (2017 
dollars). This equates to $388,533 in annual damages. This is the highest amount of losses from any 
SHELDUS-reported hazard for the County. Similar to other thunderstorm hazards, the entire County is 
vulnerable to losses from hail. Hail occurring in more populated areas, such as the jurisdictions, would 
likely cause the most damages. However, crops could also suffer significantly from hail damage. 

Land Use and Development 

Due to the frequency of severe weather in the County, all new development and populations may be 
impacted by severe weather. Building codes can help reduce the risk to structures from severe weather 
impacts. 
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6.10.10. Stream Bank Erosion/Stability 

Location 

Figure 6-117 shows streams in Otero County. All of these areas are vulnerable to erosion. Stream bank 
erosion along the Arkansas River is an issue in Otero County. 
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Figure 6-117 Streams in Otero County 
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Previous Occurrences 

There are no specific erosion events recorded for Otero County. However, although there are no specific 
incidents reported, erosion along the Arkansas River has been an ongoing occurrence for the County.  

Overall, erosion events are likely underreported, and this does not mean that erosion is not taking place. 
According to the 2018 Colorado Hazard Mitigation Plan, the Colorado Water Conservation Board (CWCB) 
is creating pilot erosion hazard maps as a component of the RiskMAP flood mapping program. This 
information should be utilized to further assess the erosion hazard in Otero County when available. 

Probability  

Streambank erosion is a natural process and will continue to occur in the future.  Problematic 
occurrences were rated as likely by the LPC. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Stream bank erosion is a natural process, but acceleration of this natural process leads to a 
disproportionate sediment supply, stream channel instability, land loss, habitat loss and other adverse 
effects.  Local interests have, with limited finances, sought for many years to provide protection from 
reoccurring floods on the Arkansas River.  A major stumbling block in the quest for flood protection has 
been the aggradation of the streambed.  Aggradation of the Arkansas River has been and continues to 
be a major problem from Pueblo to the Colorado-Kansas state line.  In addition to aggradation, there is 
concern of an increasingly serious flood threat in the County caused by heavy plant growth in the 
riverbed which retards flows and results in deposition of silt and decreased channel capacity.   

Erosion can result in minor inconveniences or major destruction of property and infrastructure. Severe 
erosion removes the earth from beneath bridges, roads, and foundations of structures adjacent to 
streams. By undercutting, it can lead to increased rockfall and landslide hazard. The deposition of 
material can block culverts, aggravate flooding, destroy crops and lawns by burying them, and reduce 
the capacity of water reservoirs as the deposited materials displace water, and cause overall 
degradation of the water supply.145 

Riverine erosion has many consequences including land and development loss. It can also affect river 
sedimentation and degrade channel navigation. Other problems include water quality reduction due to 
high sediment loads, native aquatic habitat losses, damage to public utilities (roads, bridges and dams), 
and increased maintenance, prevention, and control costs. Sedimentation of streams degrades habitat 
essential for many aquatic organisms. Erosion and deposition can also increase risk of pollution of 
surface waters, as nutrients and pesticides from agricultural and residential uses are more easily carried 
off the surface by runoff. 

Additionally, burn scar areas from wildfires are at a higher risk to erosion due to the lack of vegetation 
as well as changes to the physical condition of the soil. 

Potential Losses 

No loss information is available for the stream bank erosion hazard in Otero County. The greatest 
potential losses from stream bank erosion would likely be direct damages to infrastructure, as well as 

 
145 2018 Colorado Hazard Mitigation Plan 
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damages from an increased flooding risk where erosion has occurred. Erosion can deposit sediment into 
streams and reservoirs, increasing flooding risk as well as requiring costly remediation. 

Land Use and Development  

Human activities greatly influence the rate and extent of erosion and deposition. Stripping the land 
surface of vegetation, altering natural drainages, and rearranging the earth through construction of 
highways, subdivision development, farmland preparation, and modification of drainage channels for 
water control projects are significant factors in increased erosion and deposition.  

6.10.11. Tornadoes 

Previous Occurrences 

According to the NCEI, from 1950 through 2019, there have been 26 recorded tornadoes in Otero 
County. These tornadoes resulted in $160,750 in recorded property damages. The strongest magnitude 
event was an F2 tornado that occurred on 10/20/1953 that caused $2,500 in damages. The most 
damaging tornado during this time period was on 10/11/1997 near La Junta that caused $75,000 in 
damages. This event moved out of open country southwest of the Higbee Valley and struck several 
ranches just north of the Purgatoire River on Road 804.  At about 8:45 p.m. the tornado struck three 
ranches about three miles southwest of Higbee.  Some barns were destroyed, and roofs were ripped off 
others.  Horse trailers, windmills, feed troughs, hay feeders, water tanks, grain storage bins were 
destroyed.  Many large cottonwood trees were broken off or uprooted.  The tornado ripped through the 
northwest side of Higbee, and one horse perished from injuries due to flying debris there.  The tornado 
then moved northeast through open ranch country for another five miles, with the only known damage 
being two downed power poles. Table 6-86 summarizes the recorded tornado events in Otero County 
and La Junta (there are no events reported for the other communities). It should be noted that the 
locations are approximate, and some events may report the closest jurisdiction rather than the exact 
location. Examples of damages recorded during these events include, damaged roofs and buildings, 
downed power poles, equipment/machinery damage, livestock damage, and windmill damage. 

Table 6-86 Summary of Tornadoes in Otero County, 1950-2019 

Jurisdiction # Events # Deaths # Injuries Damages 
La Junta 6 0 0 $125,000 

Otero County 20 0 0 $35,750 
Totals 26 0 0 $160,750 

 

Tornadoes that have occurred since the 2014 Southeast Region Hazard Mitigation Plan are described in 
Table 6-87 below. 

Table 6-87 Recent Tornadoes in Otero County 

Date Location Mag Injuries Damages Description 

6/11/2011 Timpas EF0 0 $0 
A landspout tornado developed on the 
west edge of a thunderstorm and moved 
eastward. There was no damage. 

6/4/2013 Higbee EF0 0 $0 The tornado caused no known damage. 

6/17/2013 (LHX) La 
Junta Airport EF0 0 $0 A tornado occurred over open country 

from the north edge of the La Junta 
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Date Location Mag Injuries Damages Description 
Airport to a point just north of State 
Highway 194 north of Bents Fort, causing 
no damage. 

5/8/2015 La Junta EF0 0 $0 A short-lived tornado occurred over open 
country and caused no damage. 

5/18/2017 Timpas EFU 0 $0 

A tornado was witnessed by storm 
chasers and an off-duty NWS employee. 
The tornado caused no damage from 
which the NWS could assign an EF-scale 
rating. 

6/19/2018 La Junta EF0 0 $0 

A delayed review and report of a 
landspout south of La Junta 4 miles south 
of La Junta, Colorado. No damage was 
noted with this landspout. Pictures were 
sent to a local broadcast meteorologist 
and was virtually undetectable via radar. 
There was a Tornado Watch for this 
event, the watch number was #191. 

Totals Count: 6  0 $0  
 

Additionally, Figure 6-118 shows tornadoes and tornado paths in Otero County as documented by the 
NOAA Storm Prediction Center.146 

 
146 https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Figure 6-118 Otero County Tornadoes 
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Probability 

Based on previous occurrences in Otero County, there is a 38% chance that a tornado will happen every 
year, equating to a likely probability. 

Vulnerability Assessment  

Inventory Exposed/Impacts 

Historical evidence shows that Otero County is vulnerable to tornado activity. This hazard can result 
from severe thunderstorm activity or may occur separately due to changing weather conditions. 
Previous occurrences show tornadoes in each jurisdiction. However, it cannot be predicted where a 
tornado may touch down, so all existing and future buildings, facilities, and populations are considered 
to be exposed to this hazard and could potentially be impacted. Potential tornado impacts are 
presented by tornado severity in Table 6-11 (Extent subsection) and summarized below: 

• Human death or injury 
• Livestock death or injury 
• Crop and farm damage 
• Property damage (torn off roofs, blown out windows) 
• Blown mobile homes and unanchored structures (sheds, campers, etc.) 
• Vegetative debris (downed trees and limbs) 
• Power outage  
• Driving hazard (overturned tractor trailers and flying debris) 
• Vehicular damage 
• Water contamination 
• Fire following gas leaks 
• Critical facility damage 
• Associated hail, lightning, strong winds 

Mobile homes are particularly vulnerable to this hazard. In Otero County, 7% of the housing units are 
mobile homes. 

Potential Losses 

Future property and crop losses can be expected, and a single event is capable of causing substantial 
damage. Additionally, deaths and injuries will continue to be a potential impact from tornadoes. The 
availability of sheltered locations such as basements, buildings constructed using tornado-resistant 
materials and methods, and public storm shelters all help minimize tornado impacts. The population 
needs to be aware of how to seek shelter during a tornado and avoid behaviors or decisions that place 
them in greater danger. Additionally, the National Weather Service issues tornado watches (conditions 
are favorable for a tornado) and warnings (a tornado has been sighted or indicated by weather radar 
nearby) to reduce risk of tornado impacts on the public.  

NCEI historical loss information shows $160,750 in losses, of which the majority are reported near La 
Junta. The most vulnerable areas in the County to high losses are jurisdictions that have more buildings 
and people, as well as agricultural land and mobile homes in unincorporated parts of the County. 

SHELDUS reports $568,201 in damages from tornadoes in Otero County from 1960 to 2017. This equates 
to $9,968 in annual damages. Of these damages, $174,714 are crop damages and $393,486 are property 
damages, indicating both agricultural areas and structures are vulnerable to this hazard. 
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Land Use and Development 

Tornadoes can impact any location in the County; therefore, all new development and populations may 
be impacted by a tornado. Building codes can help reduce the risk to structures and people from 
tornado impacts. 

6.10.12. Wildfire 

Location 

For the purposes of this Plan, the location of the wildfire hazard is analyzed in three ways based on the 
2017 Colorado Wildfire Risk Assessment (CO-WRA), including 

1. Wildfire burn probability, defined as the probability of a wildfire burning a specified point or 
area. Burn probability is the combination of numerous individual fire growth potential 
simulations to create an overall fire growth potential map. 

2. Wildfire intensity, defined as a quantitative measure of the potential level of intensity of a 
wildfire. Conventional fire behavior analysis outputs include two measures of fire intensity; 
flame length and fireline intensity. Both are used in the CO-WRA. 

3. Location of the WUI.147  

Burn probability for the County is mapped in Figure 6-119. Throughout the County, the burn probability 
is largely moderate. It is the lowest along the Arkansas River running west to east in the northern part of 
the County.  

 
147 CSFS, 2017 CO-WRA Final Report 
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Figure 6-119 Otero County Burn Probability 
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Figure 6-120 show the wildfire intensity for Otero County. Much of the County has moderate wildfire 
intensity. There are pockets of higher intensity, particularly along the Arkansas River, although this area 
was rated the lowest in terms of burn probability. 
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Figure 6-120 Otero County Wildfire Intensity 
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Overall, the Otero County WUI is largely concentrated around the jurisdictions, with the highest 
densities around Rocky Ford, Swink, and La Junta. There are very little WUI areas in the southern portion 
of the County. Figure 6-121 show WUI locations throughout the County. 
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Figure 6-121 Otero County Wildland-Urban Interface 
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Previous Occurrences 

According to the CO-WRA data, there have been 251 wildfires on federal lands from 1992 to 2015. Of 
these fires, 88 have been Class A (one-fourth acre or less), 134 Class B (1/4 to 10 acres), 15 Class C (10 to 
100 acres), 7 Class D (100 to 300 acres), 2 Class E (300 to 1,000 acres), and 5 Class F (1,000 to 5,000 
acres). Additionally, of these wildfires, 19 have been lightning-caused, 24 human-caused (including 
arson, campfire, debris burning, equipment use, fireworks, and smoking), 1 from a powerline, 3 from the 
railroad, 22 miscellaneous, and 182 missing or unidentified.  

Additionally, there have been 559 non-federal wildfires from 2009 to 2017. Of these fires, 400 have 
been Class A, 138 Class B, 12 Class C, 1 Class D, 1 Class E, 6 Class F, and 1 Class G. Information regarding 
the cause of the wildfire is not available for non-federal fires. 

Figure 6-122 shows these previous wildfires within Otero County on a map. The previous fire events are 
overlayed on a fire occurrence layer that demonstrates fire ignition density derived from previous 
occurrences to easily visualize where the most fires have occurred in the County. It is evident there have 
been wildfires throughout the entire County, with the most occurrences along the Rocky Ford to La 
Junta corridor. However, although this area has the highest concentration of previous occurrences, the 
southern portion of the County has experienced many larger wildfires as well. 
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Figure 6-122 Otero County Previous Wildfires 
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Notable wildfires since the 2014 Southeast Region Hazard Mitigation Plan are described below. 

June 30, 2019 – The Smith Canyon Fire occurred south of La Junta and burned approximately 100 acres. 
No homes or structures were damaged. 

November 24, 2018 – The Timber Fire burned approximately 500 acres near County Road MM.5 and 
County Road 33. No structures were damaged, but heavy black soot was visible in the area. 

July 21, 2018 – Multiple brush fires were sparked by lightning north of La Junta. 

Probability  

Based on all of the available previous occurrence data, there have been 813 wildfires in the County from 
1992 through 2019. This equates to a 100% chance of a wildfire every year, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Wildfires in the County have the potential to be both a public safety issue and contribute to property 
losses.  According to the Otero County CWPP, the following are areas of highest wildfire concern for the 
County:  

• The communities and all development near the communities including but not limited to the La 
Junta Industrial Park, various feed lots, 109 Feeders, La Junta Livestock, Winters Livestock, North 
La Junta, North La Junta Water District, the KOA Campground, Muth Welding, John Deere 
Implement, the various business districts along Hwy 50 corridor, and local community 
cemeteries;  

• The recreational areas including but not limited to the National Park Service Bent’s Old Fort 
National Historic Site, the United States Forest Service Comanche Grassland sites, the various 
Bureau of Land Management parcels, the State Wildlife Areas under the Colorado Parks and 
Wildlife, and the local community high use areas like Rocky Ford’s Crystal Lake, and Cheraw 
Lake; 

• The railroad/high-use travel corridors in the county; 
• The Arkansas River watershed/tributaries and irrigation canals/ditches/laterals for water quality. 

The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in these areas for 
firefighting and the distance required for firefighting vehicles and personnel to travel to respond.  In 
addition, structures along the WUI where wild fuel loads are in close proximity to structures are at 
increased risk. 

Wildland/grassland fires seem to increase with drought and with the increase of no-till farming due to 
less moisture available in the air, in the ground, and in the plants.  This can be attributed to both 
drought and the absence of irrigation.  There also is an apparent increase in fires in areas where the CRP 
has prohibited grazing on lands enrolled in the program.  In this instance, there is little else to stunt the 
growth of weeds, which in turn, provide fuel for fires. 

Potential impacts are further assessed by utilizing the CO-WRA data to visualize different components of 
wildfire risk throughout the County. 
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Figure 6-123 shows the WUI risk in the County. The WUI risk indicates a rating of the potential impact of 
a wildfire on people and their homes in the WUI.148 According to the CSFS, 65% of the population in 
Otero County lives within the WUI. The majority of the County’s WUI is in low to moderate negative 
impact areas. However, small portions, mostly around each jurisdiction, are in higher negative impact 
WUI areas.  

 
148 2017 CO-WRA 
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Figure 6-123 Otero County WUI Risk 
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Potential Losses 

The best available recorded losses from wildfire in the County are from the SHELDUS database, which 
records $34,317 in losses from 1960 to 2017 (2017 dollars). This equates to $891 in annual losses. This is 
likely a low estimate and losses from wildfires can be substantial. Wildfires can impact structures, 
infrastructure, crops, and livestock as well as cause injuries and fatalities. Additionally, as with other 
parts of the western United States, the number of wildfires and acres burned in the Great Plains has 
increased and is projected to continue to increase. From 1985 to 1994, there were an average of 33 fires 
per year on the plains. From 2005 to 2014, that average soared to 117 per year, an increase of almost 
350%.149 Causes of this increase are cited as previous fire suppression, more people living in the WUI, 
need for more education for property owners, and climate change. For example, many residents have 
created windbreaks by planting fast growing trees like red cedar and ash juniper close to their houses, 
inadvertently creating a source of fuel that is particularly volatile during prolonged periods of little to no 
rain. With this trend, wildfire losses will likely continue to grow in the County.  

All jurisdictions are at risk to losses from wildfire. Structures in WUI areas as well as agricultural land and 
rural infrastructure in areas with higher wildfire probability and intensity are at the risk to highest losses.  

Land Use and Development 

Limited development trends in the County should not greatly increase exposure or vulnerability to 
wildfires.  However, increased development in the WUI areas may create a greater risk to wildfire.  
Adherence to sound construction standards and defensible space practices would limit vulnerability of 
new development to wildfire.  If chosen as a mitigation measure, the planting of “living” wind breaks 
around existing or new homes and buildings should be set back far enough to limit wildfire vulnerability. 

6.10.13. Windstorms 

Previous Occurrences 

According to the NCEI database, there have been 37 recorded high wind events in Otero County from 
2003 to 2019. Within this database, wind events are reported at an NWS Zone level, so it is not possible 
to derive jurisdictional data (Otero County is one zone). In Otero County, many of the high wind events 
are associated with winter storms or thunderstorms, but stand-alone high wind events are also 
common. The highest recorded magnitude event took place on 3/13/2019 with gusts up to 89 mph. this 
event is described below: 

An extremely powerful low pressure system (setting records for lowest pressure measurements 
in Colorado) developed over southern Colorado and created impressive wind gusts across many 
southern Colorado locations.  Some of the highest reported wind gusts with this event included 
58 to 65 mph wind gusts near the communities of Falcon, Weston, Saguache, Walsenburg, 
Palmer Lake, Pueblo and Boone.  A 69 mph wind gust was recorded near Aguilar.  70 to 74 mph 
wind gusts were recorded near Crowley, Weston and Springfield.  A 78 mph wind gust was 
noted at Blende, while 80 to 84 mph wind gusts were measured near Black Forest and Lamar 
respectively.  Locations near Truckton realized wind gusts of 85 mph with this event, while 
Cheraw experienced a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was 
measured in Colorado Springs. 

 
149 Kiowa County Independent, http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-
frontier 

http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
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No deaths or injuries were recorded in the NCEI database. A total of $100,000 in damages were 
recorded from a single event on 6/15/2006. Damages reported include power failures, downed trees 
and limbs, and a peeled off section of a store roof.  There were also power outages from Rocky Ford to 
Swink, as well as a few semi-trailers were blown over in La Junta. At Cheraw, several outbuildings were 
damaged, and power poles were damaged as well. Through the rest of southeast Colorado, there was 
only minor damage to outbuildings. Additionally, SHELDUS reports $4,325,425 in damages from wind 
events from 1960 to 2017 (2017 dollars). No further details are available with the SHELDUS data. Events 
since the 2014 Southeast Region Hazard Mitigation Plan are described below. 

Table 6-88 Otero County Recent Wind Events 

Date Description 

3/18/2014 

Winds gusting in excess of 70 mph were measured over portions of southern Colorado.  
Some of the higher reported wind gusts were 59 mph at Schriever AFB (El Paso 
County)...NWS Pueblo (Pueblo County) and near Cheraw (Otero County)...60 to 64 mph 
wind gusts were recorded near Springfield (Baca County)...Peterson AFB (El Paso 
County...65 to 70 mph wind gusts impacted locations near Campo and Two Buttes 
(Baca County)...and a 75 mph wind gust was measured near Yoder (El Paso County). 

4/29/2014 
A strong upper level storm system over the upper Midwest generated wind gusts in 
excess of 60 mph across the southeast plains.  Widespread low visibility prompted a 
Dust Storm Warning. 

11/16/2015 

A vigorous storm system produced wind gusts near 80 mph across sections of southern 
Colorado.  Some of the higher reported wind gusts included...58 to 68 mph in Colorado 
City and Blende (Pueblo County)...in Fountain and Security (El Paso County)...in Cheraw 
(Otero County)...in Lamar (Prowers County)...and 70 to 78 mph in Campo and west of 
Two Buttes (Baca County). 

3/23/2016 

A intense weather system produced strong to high winds across many sections of 
southern Colorado.  Wind gusts in the 58 mph to 69 mph range were reported across 
several locations for which there were high wind warnings.  In addition, wind gusts 
between 70 and 80 mph were also observed across portions of El Paso and Pueblo 
Counties. 

12/25/2016 

A strong upper level jet stream moving across Colorado generated strong to high winds 
from the eastern mountains into and through the southeast plains of Colorado.  
Widespread wind gusts between 60 and 70 mph occurred across the lower elevations.  
Winds gusted in excess of 75 mph across the eastern mountains and down the adjacent 
lee slopes.  Despite the high winds, widespread damage did not occur. 

3/6/2017 

A vigorous weather system generated high winds across many portions of southern 
Colorado.  Some of the higher reported wind gusts included: near 60 mph at Florence 
(Fremont County) and Lamar (Prowers County), 60 to 70 mph near Two Buttes (Baca 
County), Cheraw (Otero County), Walsenburg and La Veta (Huerfano County), Wetmore 
(Custer County), and Hoehne (Las Animas County), 70 to 80 mph at Colorado City 
(Pueblo County), and around 85 mph near La Veta Pass ((Costilla County) and Swissvale 
(Fremont County). 

3/24/2017 

A potent winter storm produced snow and high winds across in I-25 corridor and plains. 
Some of the higher reported wind gusts included: near 60 mph at Cheraw (Otero 
County) and Colorado Springs, Fountain, Truckton, Peterson AFB (El Paso County),  60 
to 70 mph near Colorado City (Pueblo County), La Veta (Huerfano County), Thatcher 
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Date Description 
and Hoehne (Las Animas County), Springfield (Baca County),  Finally, wind gusts of 
around 75 mph were observed near Campo (Baca County) and Blende (Pueblo County). 

4/13/2018 

A passing storm system produced winds, gusting to around 80 mph at times over 
sections of southern Colorado.  Wind gusts between 58 mph and 65 mph were realized 
near Two Buttes, Truckton, the Lamar Airport, the Colorado Springs Airport and the Air 
Force Academy.  Wind gusts between 66 mph and 70 mph were recorded at the La 
Junta airport while a 76 mph wind gust was measured near Springfield.  Finally, a wind 
gust that clocked 79 mph occurred near Campo. 

4/17/2018 

An intense storm system produced strong winds in excess of 80 mph at times over large 
sections of southern Colorado.  Some of the highest reported wind gusts with this event 
included wind gusts between 58 mph and 64 mph near Holly, Weston, Westcreek, 
Sargents, Florence, Truckton, Del Norte, Gardner, Monument, Penrose, Springfield, San 
Miguel, Wetmore, the Royal Gorge, the Fort Carson Airport and the Air Force Academy. 
Wind gusts between 65 and 69 mph were observed near Creed, San Isabel, Blende, 
Canon City, Two Buttes, Walsenburg, La Veta Pass as well as the Alamosa, Colorado 
Springs, Pueblo and Trinidad airports.  Wind gusts between 70 and 79 mph were noted 
near Colorado City, Swissvale, La Veta Pass, Wagon Wheel Gap, the Pikes Peak Summit 
and the La Junta and Lamar airports.  In addition, a wind gust of 85 mph was measured 
near Wolf Creek Pass. 

11/24/2018 

A storm system produced winds, gusting to 80 mph at times over portions of southern 
Colorado.  Wind gusts between 58 mph and 65 mph were recorded near Walsenburg, 
Springfield, Hoehne, Sargents, Cheraw, Peterson Air Force Base, Lamar and Fountain.  
Wind gusts between 66 mph and 70 mph were measured near Weston and the Air 
Force Academy.  Finally, a wind gust that clocked 80 mph was realized near the Pikes 
Peak summit. 

12/12/2018 

A storm system produced winds, gusting to around 65 mph at times over sections of 
southeastern Colorado. A wind gust of 58 mph was measured 4 miles to the south of 
Cheraw, while a wind gust of 64 mph was measured 4 miles to the southwest of 
Campo. 

3/13/2019 

An extremely powerful low pressure system(setting records for lowest pressure 
measurements in Colorado)developed over southern Colorado and created impressive 
wind gusts across many southern Colorado locations.  Some of the highest reported 
wind gusts with this event included 58 to 65 mph wind gusts near the communities of 
Falcon, Weston, Saguache, Walsenburg, Palmer Lake, Pueblo and Boone.  A 69 mph 
wind gust was recorded near Aguilar.  70 to 74 mph wind gusts were recorded near 
Crowley, Weston and Springfield.  A 78 mph wind gust was noted at Blende, while 80 to 
84 mph wind gusts were measured near Black Forest and Lamar respectively.  Locations 
near Truckton realized wind gusts of 85 mph with this event, while Cheraw experienced 
a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was measured in 
Colorado Springs. 

Total 12 
 

Probability  

Based on 37 recorded high wind events from 2003 to 2019, there is a 100% chance of an event occurring 
annually, equating to a highly likely probability.  
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Vulnerability Assessment 

Inventory Exposed/Impacts 

High winds are primarily a public safety and economic concern.  Windstorms can cause damage to 
structures and power lines which in turn can create hazardous conditions for people.  Debris flying from 
high wind events can shatter windows in structures and vehicles and can harm people that are not 
adequately sheltered. 

Impacts from high winds include: 

• Erosion (soil loss) 
• Dry land farming seed loss,  
• Windblown weeds, such as tumbleweed 
• Power line impacts and economic losses from power outages 
• Occasional building damage, primarily to roofs 

There is little information to indicate damages from wind events. Mitigation measures, such as “Living 
Snow Fences” (and traditional snow fences) have been established to protect roadways and/or 
farmsteads from wind-blown snow.  Conversely, the frequent windmills that dot the landscape use the 
prevailing winds to capture the power of the wind to pump groundwater for livestock.  

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as windstorm 
events in the region can be sufficient in magnitude to overturn these lighter structures.  Livestock that 
may be contained in these structures may be injured or killed, causing economic harm to the rancher 
who owns both the structure and the livestock.  Overhead power lines are vulnerable and account for 
the majority of historical damages.  State highways can be vulnerable to high winds and dust storms, 
where high profile vehicles may be overturned by winds and lowered visibility can lead to multi-car 
accidents. Additionally, high winds on hot, dry days can lead to dangerous fire conditions, and high 
winds during a wildfire can increase the rate of spread and intensity of the fire. 

Potential Losses 

SHELDUS reports $4,325,425 in damages from wind events from 1960 to 2017 (2017 dollars). This 
equates to $75,884 in annual damages. It is difficult to determine details on losses since the SHELDUS 
data does not provide loss or damage information. However, it is evident that losses can be expected in 
Otero County from wind events. All jurisdictions are vulnerable to losses from these events.  

Land Use and Development 

Future development projects should consider windstorm hazards at the planning, engineering and 
architectural design stage with the goal of reducing vulnerability.  Limited development trends in the 
County are not expected to increase vulnerability to the hazard. 

6.10.14. Winter Storms 

Location 

The entire County is subject to winter storm events. Otero County averages approximately 26 inches of 
snow per year. 
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Previous Occurrences 

According to the NCEI database, there have been 17 recorded blizzard, winter storm, winter weather, 
heavy snow, or ice storm events from 2005 to 2019. The NCEI events are reported by zone, so it is 
difficult to derive jurisdictional information (Otero County is one zone). No damages, deaths, or injuries 
were reported with these events. However, SHELDUS reports $3,831,097 in damages from 29 events. 
Events since the 2014 Southeast Region Hazard Mitigation Plan are described below. Notable winter 
storm events that impacted Otero County prior to the 2014 Southeast Region Hazard Mitigation Plan are 
described in Appendix C. 

Table 6-89 Winter Storm Events in Otero County, 2014-2019 

Date Type Description 

2/3/2014 Winter 
Storm 

An intensifying storm system across southeast Colorado generated heavy 
snow in combination with gusty northerly winds at times.  Generally, around 
6 inches accumulated across the warning area in the southeast counties. 
Lesser amounts occurred outside the warning area...including...4 to 5 inches 
near Pueblo Reservoir and Beulah (Pueblo County), Monument and Colorado 
Springs (El Paso County), Trinidad (Las Animas County), La Junta and Cheraw 
(Otero County).  Finally, 12 inches of snow was measured at Wolf Creek Pass 
in Mineral county. 

2/21/2015 Winter 
Storm 

A vigorous winter storm system impacted large portions of southern 
Colorado with significant snow and gusty winds.  Some reported snow 
amounts included 6 to 10 inches at Colorado Springs (El Paso 
County)...Woodland Park (Teller County)...Pueblo and Pueblo West (Pueblo 
County)...Salida (Chaffee County)...Texas Creek (Fremont County)...Crestone 
(Saguache County) and Alamosa.  Eleven to 15 inches graced Monument and 
the Air Force Academy (El Paso County)...Penrose (Fremont 
County)...Walsenburg (Huerfano County)...Poncha Springs (Chaffee 
County)...while 16 to 20 inches of snow was measured near Beulah and 
Colorado City (Pueblo County)...Rosita (Custer County) and Monarch Pass 
(Chaffee County).  Twenty to 26 inches was noted near Westcliffe (Custer 
County)...Rye (Pueblo County) and Maysville (Chaffee County)...while 39 
inches covered Wolf Creek Pass (Mineral County). 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado, especially over the higher terrain.  Some of the higher reported 
snow totals included: 6 to 9 inches near the Spanish Peaks and Walsenburg 
(Huerfano County), Rye and Beulah (Pueblo County), Monte Vista (Rio Grande 
County), Leadville (Lake County), Kim, Hoehne, Trinidad (Las Animas County), 
Maysville (Chaffee County), and 17 inches near Monarch Pass (Chaffee 
County). 

4/29/2017 Winter 
Storm 

A vigorous late Spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and localized 
snow drifts around 5 feet in combination with many downed tree limbs.  
Some of the higher reported snow totals with this event included six to nine 
inches of snow near Leadville, Salida, the Air Force Academy, Lamar, 
Woodland Park, La Junta, Texas Creek, Pueblo, Rocky Ford and Maysville.  Ten 
to fifteen inches of snow was noted near WestCliffe, Manzanola, Walsenburg, 
Black Forest, Calhan, Pueblo West, Monument, Avondale, Springfield and 
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Date Type Description 
Blende.  15 to 20 inches of snow graced the communities of Wetmore, 
Pritchett and Holly.  23 inches of snow was measured near Beulah.  An 
impressive 25 to 30 inches of snow covered the communities of Rye, 
Colorado City and Two Buttes, while a whopping 39 inches of snow impacted 
San Isabel. 

2/22/2019 Winter 
Storm 

A slow moving snow storm generated widespread snow, heavy at times over 
many portions of southern Colorado.  Some of the higher reported snow 
totals with this event included six inches of snow near Creede, Monument, 
Florissant, Palmer Lake and Rye.  Seven inches of snow graced locations near 
Buena Vista, Cascade, Hillside, Rosita, Westcliffe, Colorado City, Texas Creek 
and Beulah.  Eight inches of snow was observed near South Fork, Colorado 
Springs and Manitou Springs.  Locations near the Spanish Peaks, Black Forest 
and San Isabel recorded nine to ten inches of snow with this event, while 
Wolf Creek Pass was inundated with 40 inches of snow with this storm 
system. 

3/13/2019 Blizzard 

A blizzard termed a “bomb cyclone” impacted much of Colorado’s Front 
Range and Eastern Plains. To qualify as a "bomb cyclone," an area of low 
pressure must drop at least 24 millibars in 24 hours or less. A Barometric 
pressure reading of 970.4 mb recorded in Lamar on March 13 is the lowest 
reading ever recorded in the State. The blizzard produced 80-90 mph winds, 
stranded people on impassable roadways, and caused power outages 
throughout the Region. 

Total: 6   
 

Probability 

Utilizing the 17 reported NCEI events from 2005-2019, there is a 100% chance of a winter storm event 
occurring annually in Otero County, equating to a highly likely probability. Although they may not all be 
damaging events, winter weather occurs every year in the County. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

All jurisdictions in the County are vulnerable to winter storm impacts. The threat to public safety is 
typically the greatest concern when it comes to impacts of winter storms.  But these storms can also 
impact the local economy by disrupting transportation and commercial activities.  Winter storms are 
occasionally severe enough to overwhelm snow removal efforts, transportation, livestock management, 
and business and commercial activities.  The Region can experience high winds and drifting snow during 
winter storms that can occasionally isolate individuals and entire communities and lead to serious 
damage to livestock populations and crops.  Winter storms contribute directly to the extreme cold 
hazard profiled in Section 4.10.5.  

Travelers on highways in the County, particularly along remote stretches of road, can become stranded, 
requiring search and rescue assistance and shelter provisions. 

Previous occurrences yielded significant impacts from this hazard in the past.  Structural losses to 
buildings are possible and structural damage from winter storms in Colorado have resulted from severe 
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snow loads on rooftops.  Older buildings are more at risk, as are buildings with large flat rooftops (often 
found in public buildings such as schools).  The County’s elderly population is a potentially vulnerable 
demographic during severe winter storms.  Smaller communities prevalent in the region may become 
isolated during winter storm events. Persons that choose to live in these areas are generally self-
sufficient, or should be, as government and emergency services may be limited during a severe winter 
storm. 

Another common impact of blizzards and severe winter storms on the County is power loss.  The weight 
of heavy continued snowfall and/or ice accumulating on power lines often brings them to the ground 
causing service disruptions for thousands of customers.  This can cause a loss of community water and 
sewer services, as well as the supply of gasoline, as these services almost always require electrical 
pumps.  In addition, prolonged power outages can mean loss of food to grocery stores, large facilities 
that provide feeding services (such as prisons, hospitals and nursing homes), and restaurants. 

Winter storms can be particularly hard on herds of cattle in the County.  Severe storms can strand herds 
in remote areas.  Lengthy blizzards or particularly deep snow can leave cattle without feed from 
ranchers.  Snow cover removes grass and vegetation as a food source.  Large blizzards can cause large 
losses of cattle, leaving ranchers monetarily impacted. 

Potential Losses 

Based on SHELDUS data, from 1960 to 2017 there has been $3,831,097 (2017 dollars) in total losses 
from winter weather events. This equates to $67,212 in annual losses. Losses can be expected in all 
jurisdictions. Municipalities will most likely experience losses in the form of structure/infrastructure 
damages, and rural parts of the County can experience significant crop and livestock losses as well as 
structure/infrastructure losses. Impact to travel can be significant across the County. Injuries and 
fatalities are possible throughout the County as well. 

Land Use and Development 

Future residential or commercial buildings built to code (for those areas with building codes) should be 
able to withstand snow loads from severe winter storms.  As development and populations increase, 
more people will be exposed to the winter storm hazard, therefore increasing pressure on local 
government snow removal and emergency services.  Areas without building codes should consider 
adopting and enforcing some type of building code. 

6.10.15. Cyber Hazards 

Previous Occurrences 

Across the southeast region, there have been two reported events where counties paid ransomware. 

Probability 

Although there have been very few previous occurrences, ransomware attacks are becoming more 
common, particularly geared towards local governments. Therefore, the probability of occurrence is 
determined to be possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Cyber attacks can impact government operations, release sensitive information, and impact critical 
facilities. Society is dependent on technology for day to day operations, and a major attack could have 
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significant and widespread impacts. Additionally, a cyber attack could interfere with emergency 
response activities in the event of a disaster. An attack may also reduce the public’s trust in the 
government. 

Potential Losses 

It is difficult to predict potential losses without much previous occurrence data. However, as mentioned 
above, losses could vary significantly based on the event. Losses could be occurred through paying an 
attacker. Additionally, a large-scale attack could cause economic losses if services are impacted through 
an attack. 

Land Use and Development 

As population increases in the County, more people are exposed to the impacts of a potential cyber-
hazard. However, with lack of significant population growth in the County, land use and development 
are not projected to impact this hazard. 

6.10.16. Hazardous Materials Release 

Location 

Locations of fixed facilities in Otero County were determined by utilizing the EPA Facility Registry Service 
(FRS) database. The FRS provides access to a single source of comprehensive information about facilities 
subject to environmental regulations or of environmental interest.150 Facilities that are regulated for 
hazardous materials, hazardous waste, toxic releases, etc. are listed under the FRS. According to this 
source, Otero County has 11 fixed facilities that could result in a hazmat release, as shown in Figure 
6-124. 

 
150 https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/ 

https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/
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Figure 6-124 Otero County EPA Fixed Facility Sites 
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For transportation related incidents, in Otero County Highways 10 and 50 are designated Hazardous 
Materials Routes by CDOT. Additionally, Highways 350 and 109 are designated Gasoline, Diesel Fuel, and 
Liquified Petroleum Gas Routes. The AT & SF Railroad also runs through Otero County following 
Highways 50 and 350. These areas could be more likely sources of transportation related hazmat 
incidents. 

Previous Occurrences 

The US Department of Transportation’s Pipeline and Hazardous Materials Safety Administration 
(PHMSA) tracks transportation related hazardous materials spills and occurrences. Incidents are 
described in Table 6-90 below. There has been a total of 20 incidents from 1971 to July 2019, totaling 
$66,317 in damages. Eleven of these events have been highway related and nine rail. Of these events, 
17 have been recorded near La Junta, two near Rocky Ford, and one near Swink. 

Table 6-90 Otero County Previous Hazmat Events 

Date City Hospital 
Injuries 

Non- 
hospital 
Injuries 

Damages Mode of 
Transportation Description 

10/17/2018 La 
Junta 0 0 $0 Highway 

During unloading the hose 
popped off the ground fitting 
spilling about 15 gallons of 
Unleaded gasoline. 

7/13/2012 Swink 0 0 $0 Highway 

Event# 34166 Spill - 3 Gals-
Overflow from Customer's 
Tank. The driver was finishing 
up the unloading process into 
the customer's tank. Tank’s 
venting system wasn’t 
working properly and 
somehow built up too much 
pressure. The customer's 
plastic dome lid came off and 
allowed approx 3 gals of 
product to spill. Customer 
cleaned up the spill. Dome lid 
was put back on. It was snap 
and lock. No damage to dome 
lid. No further issues. 

11/1/2009 La 
Junta 0 0 $57,500 Highway 

Truck loaded propane at the 
conoco phillips pipeline @ 
app. 5:30am.  After leaving 
the pipeline truck travelled 
about 5 miles west on 
highway 50 enroute to his 
destination.  The driver felt 
his front tire drop off the 
pavement and the softer soil 
caused the truck to be pulled 
to the right and into the 
barrow ditch where it 
overturned.  Although there 
was no leakage of product 
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Date City Hospital 
Injuries 

Non- 
hospital 
Injuries 

Damages Mode of 
Transportation Description 

due to the potential danger 
traffic was rerouted to 
frontage roads of hwy 50  the 
entire hwy & frontage roads 
were initially closed for less 
than 1 hour after which the 
frontage roads re-opened. 

4/9/2004 Rocky 
Ford 0 0 $7,700 Rail 

Bnsf train derailed its three 
rear cars after traversing a 
broken (detail fracture) stock 
rail at mainline switch.  
Shpx206716 derailed  
overturned & top protective 
housing cover sheared-off.  
Product escaped from the 
vacuum relief valve (vrv) that 
was unable to hold back liquid 
pressure.  Also  mud forced 
under the weather cap 
depressed vrv spring allowing 
product to escape.  Bnsf 
responders cleared mud from 
vrv  prying weather cap up & 
vrv reseated  stopping 
product release.  Tank car 
uprighted & remaining 
product to be transferred to 
another tank car.  Spilled 
product that didn't evaporate 
was remediated.  Colorado 
highway patrol evacuated 
three nearby households.  
One household was allowed 
to return by 0030 hrs.  Mdt  
with the other two by 0230 
hrs.  Mdt on 4/10. 

4/13/2000 La 
Junta 0 0 $232 Rail 

Bnsf conductor resecuring 
tarp on gondola that had 
been blown loose by wind 
forces  reported that particle 
dust had blown on his clothes.  
Tarp was resecured & car 
continued to destination.  No 
personal injury reported from 
this incident. 

2/17/1999 Rocky 
Ford 0 0 $360 Highway 

While delivering freight  driver 
noticed a smell in trailer.  An 
investigation revealed two 
cartons were leaking.  The 
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Date City Hospital 
Injuries 

Non- 
hospital 
Injuries 

Damages Mode of 
Transportation Description 

cartons were recoup and over 
packed into a dot approved 
salvage drum and the shipper 
was notified. 

1/10/1995 La 
Junta 0 0 $15 Rail 

Tank car noticed by switch 
crew to be leaking (by odor).  
Atsf responders assessed car 
and determined two sources 
of release.  B end liquid valve 
was not seating properly and 
permitted seepage.  Packing 
material was replaced; 
however  valve appeared to 
be defective account product 
getting in to stem area with 
valve closed.  Valve was 
tagged for repair.  Gaging rod 
packing was leaking.  Not 
tightened to correct leak.  
Shipper was notified to 
handle with loading crews. 

6/1/1994 La 
Junta 0 0 $210 Rail 

Residue only tank car was to 
be used for transloading from 
another tank car found 
leaking. Atsf responders 
determined source to be from 
gauge rod packing gland nut. 
Packing gland nut was 
tightened to stop release. Car 
was sent to home shop for 
repacking. 

5/31/1994 La 
Junta 1 0 $0 Rail 

Tank car found to be releasing 
vapor from protective housing 
area while in yard.  Atsf 
responders determined cause 
to be a release of product at a 
fitting in the protective 
housing.  Aar pueblo 
personnel made first entry 
and found leaking safety relief 
valve.  All attempts to seat the 
valve failed.  Car was off 
loaded to trucks  then 
reloaded into another rail car.  
Product was reduced to ^0 psi  
but with increased ambient 
temperature  vapor release 
resumed.  Atsf personnel 
removed and replaced safety 
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Date City Hospital 
Injuries 

Non- 
hospital 
Injuries 

Damages Mode of 
Transportation Description 

relief valve  then sent car to 
home shop.  Injury was to an 
employee alleging inhalation 
of vapor after car was 
emptied. 

3/2/1993 La 
Junta 0 0 $190 Highway 

Tank was inside building out 
of view.  Our driver was 
signalled to start pumping.  
When he did  end of hose 
blew off spilling product into 
concrete containment area.  
Spilled product was pumped 
into slop tank. 

1/27/1993 La 
Junta 0 0 $10 Rail 

Tank car found to be leaking 
product from manway area.  
Atsf responder found manway 
gasket to be out of position.  
Gasket was repositioned 
correctly and manway 
resecured car sides wiped. No 
apparent ground 
contamination at this 
location. 

9/24/1990 La 
Junta 0 0 $100 Highway 

Our tractor/trailer unit was 
loaded with approximately 
5000 gallons of glycol ether 
em for delivery to phillips 66 
company in commerce city  
colo. With a stop-off at there 
plant site in la junta  colo for 
the off loading of 1000 gallons 
of the product into there 
storage tank.  This appeared 
to be a new installation as 
there was still paint on the 
site glass gauge.  Our driver 
was operating his tractor 
pump  and the company 
operator was to tell our driver 
when the storage tank was 
full and we would shut down 
the pumping.  The site glass 
had a reading of 0 to 48 
inches  and the shift foreman 
had told his operator to stop 
the pumping when the gauge 
read 39 inches of product.  
The operator failed to tell the 
driver when the product 
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Date City Hospital 
Injuries 

Non- 
hospital 
Injuries 

Damages Mode of 
Transportation Description 

reached the 39 inch mark  and 
before the product filled the 
tank  the manhole dome lid 
on the storage tank started 
leaking product down the side 
of the tank  with an estimated 
spill of five gallons of product.  
It was later determined that 
the manhole cover had never 
been tightened down and this 
allowed the product to escape 
the tank.  The product was 
cleaned up by the company 
operator and put into waste 
containers provided. 

3/10/1988 La 
Junta 0 0 $0 Highway  

10/7/1986 La 
Junta 0 0 $0 Rail  

4/7/1982 La 
Junta 0 0 $0 Highway  

9/13/1980 La 
Junta 0 0 $0 Rail  

11/22/1976 La 
Junta 0 0 $0 Highway  

2/13/1976 La 
Junta 0 1 $0 Rail  

8/15/1972 La 
Junta 0 0 $0 Highway  

6/28/1971 La 
Junta 0 0 $0 Highway  

Total: 20  1 1 $66,317   

 

There have not been any significant fixed facilities hazmat incidents in Otero County. 

Probability  

Based on 20 previous occurrences from 1971 to 2019, there is a 42% chance of annual occurrence of a 
hazmat incident in Otero County, equating to a likely probability. It is most probable for a transportation 
related incident to occur over a fixed facility incident. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

People and the environment are at the highest risk to hazmat incidents in Otero County. As 
demonstrated by previous occurrences, drivers transporting hazardous materials are at a risk to 
accidents that may lead to releases. Populations near the highway are at a higher risk to transportation 
related hazmat incidents. Highways with designated hazardous materials or gasoline, diesel fuel, and 
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liquified petroleum gas routes pass all jurisdictions in the County except for Cheraw. Fixed Facility 
releases are less common in the County, however, there is still potential for a release. Fixed facilities are 
located in La Junta, Rocky Ford, Manzanola, and parts of unincorporated County, increasing the risk of a 
release in the communities. Additionally, a release can significantly impact natural resources such as 
surface water, groundwater, and soil. Remediation for environmental impacts can be a costly expense. 

In addition, Bent’s Old Fort Historic Site management consider the main threats to the Park from 
hazardous materials to be from spillage from the railroad which has a right of way on the south side of 
the Park, and from an accidental spill from Conoco Philips transfer station on the east side of La Junta. 
Currently there is no closer access to the river between La Junta and the National Park which means any 
accident that might occur from that plant wouldn’t be stopped until it got to the Park’s western 
boundary. 

Potential Losses 

Losses from a hazmat incident can come in the form of direct impacts and response as well as ongoing 
clean up after the incident. Additionally, a hazmat incident can cause injuries or death to nearby 
populations. Otero County has experienced $66,317 in damages from hazmat incidents from 1971 to 
July 2019, equating to $2,210 in annual losses.  

Land Use and Development 

Future development in the County will increase the number of people exposed to possible hazardous 
materials incidents.  Continued training for emergency response personnel, as well as the 
implementation of reverse 911 systems, can greatly reduce risks to people in spill zones.  Continued 
public education to the risks and amount of hazardous materials either fixed in or traveling through the 
County will also reduce risks to public safety. 

6.10.17. Pandemic and Zoonotic Diseases 

Previous Occurrences 

Pandemic Influenza 

There were four acknowledged pandemics in the twentieth century and one in the twenty-first century. 
It is likely these pandemics impacted Otero County. 

• 1918-19 Spanish flu (H1N1)—This flu is estimated to have sickened 20-40% of the world’s 
population. Over 20 million people lost their lives. Between September 1918 and April 1919, 
500,000 Americans died. The flu spread rapidly; many died within a few days of infection, others 
from secondary complications. The attack rate and mortality were highest among adults 20-50 
years old; the reasons for this are uncertain.  

• 1957-58 Asian flu (H2N2)—This virus was quickly identified due to advances in technology, and 
a vaccine was produced. Infection rates were highest among school children, young adults, and 
pregnant women. The elderly had the highest rates of death. A second wave developed in 1958. 
In total, there were about 70,000 deaths in the United States. Worldwide deaths were 
estimated between 1 and 2 million. 

• 1968-69 Hong Kong flu (H3N2)—This strain caused approximately 34,000 deaths in the United 
States and more than 700,000 deaths worldwide. It was first detected in Hong Kong in early 
1968 and spread to the United States later that year. Those over age 65 were most likely to die. 
This virus returned in 1970 and 1972 and still circulates today. 
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• 2009-2010 Swine flu (H1N1)—This flu strain was first detected in the U.S. in California in April 
2009. It was identified as H1N1 but was not the exact strain that appeared in 1918. Worldwide 
health response quickly ramped up in April in preparation for a pandemic. All 50 U.S. states 
reported cases of 2009 H1N1 by June 19, 2009. This strain caused 14,286 deaths worldwide and 
2,117 laboratory-confirmed deaths in the U.S. according to the CDC. In Baca County, there was 
one confirmed death from the Swine Flu. 

Hantavirus 

From 1993 (when the disease was first reported by CDPHE) and December 2018, there has not been any 
reported case of hantavirus in Otero County. However, hantavirus is typically found in rural areas like 
Otero County, so the County is still vulnerable to the virus. Statewide during this timeframe, there has 
been 115 cases, with 41 of those ending in a fatality.151 

Plague 

The CDPHE reported that between 2005 and 2017, 20 cases of human plague have been documented in 
Colorado, none in Otero County. 

Rabies 

Rabies is tested in wild and domestic animals across the State, including bats, skunks, other wildlife, and 
domestic animals. The CDPHE reports on positive-tested animals since 2007. Figure 6-125 shows rabies-
positive terrestrial mammals during this time period, with several reports in Otero County.  

 
151 CDPHE; https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub 

https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub
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Figure 6-125 Colorado Rabies Positive Mammals 

 

Tularemia 

According to the CDPHE, there were 88 cases of tularemia statewide from 2012-2017. None of these 
cases occurred in Otero County. 

West Nile Virus 

According to the CDPHE, in Otero County there has been 64 cases of West Nile virus from 2002-2018. 
Since 2002, Colorado has experienced 5,409 cases of West Nile virus, and has one of the highest incident 
rates of West Nile virus in the nation.152 

Probability 

Similar to infestations, the calculation for future occurrence of the diseases profiled here must first be 
considered in light of circumstances.  The diseases are naturally occurring in the populations of animals 
which always reside in the County.  In addition, this plan examines when these diseases manifest in 
severe injury or fatalities among humans.  Given these assumptions, the likelihood of future occurrence 
is likely. 

 
152 https://www.cdc.gov/westnile/statsmaps/cumMapsData.html 

https://www.cdc.gov/westnile/statsmaps/cumMapsData.html
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Vulnerability Assessment 

Inventory Exposed/Impacts 

Pandemic Influenza 

The total County population of 18,370 could potentially be exposed to a pandemic flu outbreak. 
According to the Colorado Department of Public Health and Environment’s Internal Emergency 
Response Implementation Plan, susceptibility to the pandemic influenza virus strain will be universal, 
and the disease affect approximately 30% of the State’s overall population. 

Illness rates will be highest among school-age children (about 40%) and decline with age. Among 
working adults, an average of 20% will become ill during a community outbreak. In a severe pandemic, it 
is expected that absenteeism may reach 40% due to illness, the need to care for ill family members, and 
fear of infection.  

The number of hospitalizations and deaths will depend on the virulence of the virus. Risk groups cannot 
be predicted with certainty. During the annual influenza season, infants, the elderly, the chronically ill, 
and pregnant women are usually at higher risk. But, in contrast, in the 1918 pandemic, most deaths 
occurred among young, previously healthy adults. 

If a pandemic event affected 30% of the Otero County population, approximately 5,511 people in the 
County could become ill. Local medical staff and resources would be quickly overwhelmed. Public fear 
and anxiety could cause some panic behaviors. The more densely populated areas of the County as well 
as schools and hospitals would likely be more susceptible to the spread of the flu. It is difficult to 
quantify potential losses any further. 

Zoonotic Diseases 

The primary concern with zoonotic diseases is the impacts to human health. Zoonotic diseases can cause 
severe illness or death in populations. Additionally, zoonotic diseases can impact domestic livestock, 
which can negatively affect the agriculture economy of the County. Due to the rural nature of the 
County, the populations will continue to be exposed to animals that carry zoonotic diseases. 

People who work or recreate outside are at a higher risk to West Nile virus, although the whole 
population of the County is at risk. According to the CDPHE, people of any age can get West Nile virus. 
However, the elderly are at the greatest risk for severe disease. People with certain medical conditions 
such as cancer, diabetes, hypertension, kidney disease, and people who have received organ transplants 
are also at greater risk for serious illness. In Otero County, 19.3% of residents are 65 years or older. 
These age groups are more vulnerable to the severe impacts of West Nile virus.  

Potential Losses 

Losses associated with pandemic influenza and zoonotic diseases in this profile are primarily the impact 
to people, causing sickness and death. Additionally, pandemic flu can have a direct economic impact 
through costs such as response costs (hospitalizations, drug costs, etc.) and an indirect economic impact 
such as loss of productivity at work/school. Additionally, livestock infected with zoonotic diseases can 
cause economic losses to the agriculture industry. With a lack of recorded losses in the County, it is 
assumed all jurisdictions are at equal risk to losses. 
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Land Use and Development 

Future development is not expected to be significantly impacted by this hazard, though population 
growth in each county could increase exposure to West Nile Virus and pandemic flu, and increase the 
ability of each disease to be transmitted among the population of the County.  If the median age of 
County residents continues to increase, vulnerability to pandemic and zoonotic diseases may increase, 
due to the fact that these diseases are more deadly to senior citizens. 
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6.11. Prowers County Risk Assessment 
6.11.1. Hazard Summary Risk Ranking 

Hazards were ranked for each jurisdiction based on the results of this HIRA, LPC input, and public 
perception of risk. The overall ranks were derived by assigning each jurisdiction a value of 1 (low), 2 
(medium), or 3 (high) for each hazard for: the probability of an event occurring, the potential impact of 
the hazard on property/structures/economy, and the potential impact of the hazard on people. The 
results were summed for each hazard and jurisdiction to create an overall rank. A summed score of four 
or less equates to a “low” ranking, five to six equates to a “medium” ranking, and seven or greater 
equates a “high” ranking. The results are shown in the following figures below. 

Table 6-91 Prowers County Risk Ranking 

Prowers County Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 3 2 7 H 
Dam and Levee Failure 2 2 2 6 M 
Drought 2 2 2 6 M 
Earthquake 1 2 1 4 L 
Extreme Cold 3 3 2 8 H 
Extreme Heat 1 3 2 6 M 
Flooding 2 3 2 7 H 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 2 2 5 M 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 2 2 2 6 M 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 3 2 7 H 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

Table 6-92 Lamar Risk Ranking 

Lamar Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
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Lamar Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 3 3 8 H 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 3 5 M 

 

Table 6-93 Granada Risk Ranking 

Granada Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 3 2 7 H 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 2 3 2 7 H 
Tornado 2 2 2 6 M 
Wildfire  2 2 2 6 M 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 2 3 2 7 H 
Pandemic and Zoonotic Disease 1 1 2 4 L 
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Table 6-94 Holly Risk Ranking 

Holly Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 1 2 1 4 L 
Pandemic and Zoonotic Disease 1 1 2 4 L 

 

Table 6-95 Wiley Risk Ranking 

Wiley Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
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Wiley Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Cyber Hazards 2 2 2 6 M 
Hazmat Release 1 2 1 4 L 
Pandemic and Zoonotic Disease 1 1 2 4 L 

 

Table 6-96 Hartman Risk Ranking 

Hartman Probability 
(of losses) 

Potential 
Impact 

(economic) 

Potential 
Impact 

(people) 
Score Risk Rank 

Ag Infestation 2 2 2 6 M 
Dam and Levee Failure 2 2 2 6 M 
Drought 3 3 2 8 H 
Earthquake 1 2 1 4 L 
Extreme Cold 3 1 2 6 M 
Extreme Heat 1 3 2 6 M 
Flooding 2 2 2 6 M 
Severe Weather 3 3 3 9 H 
Stream Bank Erosion 1 1 1 3 L 
Tornado 2 2 2 6 M 
Wildfire  2 3 3 8 H 
Windstorm 3 3 3 9 H 
Winter Storm 3 3 3 9 H 
Civil Unrest 1 1 1 3 L 
Cyber Hazards 2 2 2 6 M 
Hazmat Release 1 2 1 4 L 
Pandemic and Zoonotic Disease 1 1 2 4 L 

 

6.11.2. Agricultural Infestation 

Previous Occurrences 

Due to the regional nature of this hazard, see Section 4.5.3. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Crops and rangeland in Prowers County are the primary concern with an agricultural infestation. 
Agriculture is an important aspect of Prowers County’s economy. According to the 2017 USDA Census of 
Agriculture, Prowers County has 472 farms totaling 1,011,291 acres. The estimated market value of 
agricultural products sold is $310,045,000. An agricultural infestation could impact the livelihood of 
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residents in the County. A noxious weed infestation could also directly impact jurisdictions through time 
and resources spent on controlling the infestation.  

Potential Losses 

Losses from this hazard are primarily agricultural related. Without robust previous occurrence data, it is 
difficult to quantify potential losses. According to the USDA Risk Management Agency, Prowers County 
has experienced $93,907 in crop indemnity payments due to insects from 1991 to 2018. This equates to 
$3,478 in annual losses. Secondary losses include trickle-down impacts to local business from lack of 
revenue during economic hardships in the agricultural community. Losses specific to the jurisdiction 
would be related to the cost of control of the infestation. 

Land Use and Development 

Any future agricultural endeavor in the County is vulnerable to the impacts of this hazard. Population 
change and related structural development are not impacted by or directly impact this hazard, however, 
a recent increase in hemp production in the County can alter the way agricultural infestations impact 
the County.  

6.11.3. Dam and Levee Failure 

Location 

Dams 

According to the Colorado Division of Water Resources, Dam Safety, as of May 2019, there are 12 
jurisdictional dams in Prowers County. A jurisdictional dam is a dam creating a reservoir with a capacity 
of more than 100 acre-feet, or creates a reservoir with a surface area in excess of 20 acres at the high-
water line, or exceeds 10 feet in height measured vertically from the elevation of the lowest point of the 
natural surface of the ground where that point occurs along the longitudinal centerline of the dam up to 
the crest of the emergency spillway of the dam.153 Two of these dams are significant hazard, one low 
hazard, one is considered No Public Hazard (NPH), and eight are considered No Hazard.  The two 
significant hazard dams all have an Emergency Action Plan (EAP). These dams are listed in Table 6-97. 

Table 6-97 Jurisdictional Dams in Prowers County 

Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Butte Two Butte Creek Holly N Not 
Required  

Clay Creek Clay Creek Granada N Not 
Required  

Creaghe Arkansas River Lamar N Not 
Required  

Durkee Rattlesnake Creek Lamar N Not 
Required  

Fort Lyon Control 
Basin Arkansas River Granada Significant Yes 3/29/2016 

 
153 https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5
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Dam Name Stream Downstream 
Town 

Hazard 
Class EAP EAP Date 

Horse Creek Wild Horse Creek Holly N Not 
Required  

Romer West Horse 
Creek Wild Horse Creek Holly N Not 

Required  

Saylor-Nowells Arkansas River Lamar N Not 
Required  

Thurston Lake Arkansas River Lamar Significant Yes 3/19/2016 

Wood   N Not 
Required  

Cottonwood #1 Cottonwood 
Creek Granada NPH Not 

Required  

Colorado Beef Riverview Ditch Lamar Low Not 
Required  

 

Additionally, there are 22 non-jurisdictional dams in the County. A non-jurisdictional dam is a dam 
creating a reservoir with a capacity of 100 acre-feet or less and a surface area of 20 acres or less and 
with a height measured as defined in Rules 4.2.5.1 and 4.2.19 of 10 feet or less.154 These dams are listed 
along with the stream they are located on (if available) below. 

• Cottonwood #2 (Cottonwood Creek) 
• Sunny Brook (Arkansas River) 
• Floyd Verhoeff (Arkansas River) 
• Colorado Beef Evaporation Cell #1 (Riverview Ditch) 
• Sutphin (Vista Del Rio Ditch) 
• Janalyn Coen Regulating NJ 
• John Reed No. 2 
• Home Pond 
• Ausmus Pond 
• Wollert #1 Nj Dam 
• Wollert #2 
• Reifschneider No. 2 
• Souders 
• Sneller No. 2 
• Z Tempel #1 
• Wiley Head Stabilization Pond Dam 
• Judy Reyher Pond Dam 
• Henderson Dam 
• Woller No. 1 Head Stabilization Pond Dam 
• Harvey No. 1 
• Dechant #1 Dam 
• Seufer No. 1 

 
154 https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j 

https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
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These dams are mapped in Figure 6-126 below. 
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Figure 6-126 Dams in Prowers County 
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Lastly, there are 58 livestock water tank and erosion control dams in the County. These structures 
include all reservoirs built after April 17, 1941, on watercourses which the state engineer has 
determined to be "normally dry" and having a capacity of not more than ten acre-feet and a vertical 
height not exceeding fifteen feet from the bottom of the channel to the bottom of the spillway.155 

Levees 

There are four documented levee systems in Prowers County, listed in Table 6-98 and mapped in Figure 
6-127 below, and two levees documented from the previous Plan156 It should be noted smaller levees or 
embankments would not be captured in this inventory.  

Table 6-98 Prowers County Levees 

Levee 
Name 

Flooding 
Source Owner 

FEMA 
Levee 

Certified 

Date 
Built 

FIRM 
Panel(s) 

Level of 
Protection 

In USACE 
Database? 

Granada 
Right - Town of 

Granada No 1980 
08099C0383C 
08099C0385C 
08099C0425C 

- Yes 

Granada 
Left - Town of 

Granada No 1980 08099C0383C 
08099C0385C - Yes  

Granada 
Right 
Fork 

 Town of 
Granada No 1980 

08099C0383C 
08099C0385C 
08099C0387C 
08099C0395C 
08099C0379C 

  

Holly, 
Wild 

Horse 
Canyon 

and 
Arkansas 

River 

Wild 
Horse 
Creek, 
Two 

Butte 
Creek, 

and 
Arkansas 

River 

City of 
Holly Yes 1981 

08099C0417C 
08099C0436C 
08099C0428C 
08099C0409C 

100 year Yes 

 

 
155 https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb 
156 National Levee Database 

https://data.colorado.gov/Water/DWR-Livestock-Water-Tank-and-Erosion-Control-Dams/r2rp-ecjb
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Figure 6-127 Prowers County Levees 

   

Previous Occurrences 

There has been one dam failure event in Prowers County, described below. 

Clay Creek, 1965: In June 1965, a flood occurred on Clay Creek in Prowers County, which overtopped an 
earthen dam being constructed by the Colorado Game, Fish, and Parks Commission. Although the dam 
did not fail, it did divert floodwater into an adjacent drainage. The subsequent damage and death from 
this flood resulted in an important legal controversy known as the Barr Case. This case was finally 
decided in 1972 by the Colorado Supreme Court, which recognized the concept of probable maximum 
flood as a predictable and foreseeable standard for spillway design purposes.157 

 
157 2018 Colorado State Hazard Mitigation Plan 
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Probability 

Although there has not been many significant dam or levee failures in Prowers County, with 34 dams in 
the County and levees protecting Granada and Holly, the risk of a failure remains. Based on this 
assessment, the probability is rated as occasional, or between 1% and 10% annual probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Dam failures can result in downstream flooding. Water released by a failed dam generates tremendous 
energy and can cause a flood that is catastrophic to life and property. Three factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of downstream development and infrastructure; and the nature of the terrain between the 
dam and the downstream development. A dam failure event can dislodge trees and boulders, carrying 
them downstream into developed areas. Inundation areas for high hazard dams are available through 
Colorado Dam Safety. These areas are mapped in Appendix F (FOUO). Based on this data, Two Buttes 
dam, located in Baca County, puts the southern portion of the County along Two Buttes Creek all the 
way up to the Town of Holly at risk of inundation from a dam failure event. 

A catastrophic dam failure could challenge local response capabilities and require evacuations to save 
lives. Impacts to life safety would depend on the warning time and the resources available to notify and 
evacuate the public and could include major loss of life and potentially catastrophic damage to roads, 
bridges, and homes. Associated water quality and health concerns could also be an issue. 

No Prowers County dams were included in the Colorado Dam Safety social vulnerability, population at 
risk, or Colorado high hazard dam release analyses. 

Similar to dam failure, a levee failure can result in downstream flooding, impacting the population and 
structures intended to be protected by the levee. The populations and structures in the identified levee 
protected areas in and around Granada and Holly are at the highest risk to levee failure. According to 
the National Levee Database, the Granada Left Levee protects one structure, with a population of two; 
the Granada Right Levee protects 255 structures and 547 people. This puts 256 structures and 549 
people at risk in or near Granada. The Holly, Wild Horse Canyon and Arkansas River Levee protects 656 
structures and 930 people, putting these structures and people at risk in the event of a failure in and 
near Holly. This levee has gone through a formal risk assessment by the USACE in 2017, and it was 
determined to have an overall low risk to public safety. 

Potential Losses 

With little previous occurrences, annual losses are difficult to quantify. Overall, losses from a dam failure 
will vary based on the dam involved, warning time, and time of day, but the potential exists for property 
losses into the billions and multiple deaths and injuries. The Town of Holly as well as unincorporated 
County along Two Buttes Creek are at risk to losses from inundation from a failure of Two Buttes dam, 
and overall.  

The significant hazard dams in the County do have Emergency Action Plans (EAPs), which can help to 
reduce losses in the event of a failure. 

In addition, the Towns of Granada and Holly are at the highest risk to levee failure in the County. 
According to the National Levees Database, the Granada Left Levee protects $240,000 in property value 
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and the Granada Right Levee protects $74.6 million in property value. This puts $74,840,000 at risk near 
Granada. 

The Holly, Wild Horse Canyon and Arkansas River Levee protects $127 million in property value, putting 
these properties at risk in the event of a failure. It should be noted these are worst case scenario losses. 
It was noted in the Holly, Wild Horse Canyon and Arkansas River Levee risk assessment that flooding 
would likely be limited to two feet. 

Land Use and Development 

It is important that communities in the County keep the dam failure hazard in mind when permitting 
new development, particularly downstream of the high and significant hazard dams present in each 
county.  There are numerous low hazard dams in the County.  These could become significant or high 
hazard dams if development occurs below or downstream of them.  

6.11.4. Drought 

Location 

All of Prowers County is susceptible to drought. With the majority land area in the County used for 
agricultural purposes, the County has significant exposure to this hazard.  

Previous Occurrences 

Previous occurrences of drought can be measured in several ways. For this Plan, previous occurrences 
were determined by reviewing: precipitation averages over time to identify periods with precipitation 
amounts below the long-term average, U.S. Drought Monitor records/current conditions, and drought 
disaster declarations.  

Drought conditions based on precipitation deficits are described in Table 6-99, indicating the top five 
years of precipitation deficit departure from the long-term average of 15.15 inches. Precipitation deficits 
are also shown in Figure 6-128.  It is evident precipitation deficits have occurred throughout history in 
Prowers County, particularly in the 1930s, 1950s and 2012. The year 2018, which was a notably dry year 
in much of Colorado, did not result in a precipitation deficit in Prowers County.158 

Table 6-99 Precipitation Deficits 1895-2019 

1901-2000 Precipitation Average Year Total Precipitation Deficit 
15.15 in. 1937 8.34 in. 6.81 in. 
15.15 in. 1934 8.54 in. 6.61 in. 
15.15 in. 2012 8.69 in. 6.46 in. 
15.15 in. 1956 8.97 in. 6.18 in. 
15.15 in. 1931 9.17 in. 5.98 in. 

 

 
158 NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published May 
2019, retrieved on July 19, 2019 from https://www.ncdc.noaa.gov/cag/ 
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Figure 6-128 Precipitation Deficits 1895-2016 

 

Drought conditions based on U.S. Drought Monitor records are shown in Figure 6-129.159 Based on this 
data, the most severe drought conditions during this timeframe occurred from approximately 2012 to 
2014. For parts of 2012 and 2013, 100% of the County was experiencing exceptional (D4) drought 
conditions. Other notable periods of drought during this time period was approximately 2002 to 2005, 
2006, 2008, 2011, and 2018. There has been some level of drought in the County nearly every year since 
2000.  

Figure 6-129 Prowers County Previous Droughts 

  

 

 
159 https://droughtmonitor.unl.edu/Data/Timeseries.aspx for Kiowa County 

https://droughtmonitor.unl.edu/Data/Timeseries.aspx
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Lastly, there have been 13 drought disaster declarations that have impacted Prowers County from 1977 
to 2018 (see  

Table 6-1-Disaster Declaration Summary). 

Recent droughts are described below. 

2018: Drought in 2018 impacted the entire State of Colorado. Low winter snowpack was the main cause 
of dry conditions across the State. By August 2018, much of southeast Colorado, including all of Prowers 
County, was experiencing severe (D2) or extreme (D3) drought conditions. In Prowers County, these 
conditions impacted farmers as well as heightened wildfire concerns. In southeastern Colorado, Baca, 
Kiowa, Otero and Prowers counties had, in total, tens of thousands of acres that went unplanted due to 
fears that the crops would fail, otherwise known as "prevent planted" acres. Figure 6-130 shows the top 
counties in the State with prevent planted acres due to the 2018 drought. Prowers County placed 
second, with 26,921 acres.160  

Figure 6-130 Prevent Planted Acres due to 2018 Drought 

 

In the past, even losses of many thousands of acres have cost agricultural communities hundreds of 
millions of dollars. Fortunately, soil moisture from prior year precipitation was adequate to offset the 
worst impacts of drought to the agricultural community in Prowers County. Additionally, drought 
conditions improved dramatically during the spring of 2019, also helping to ease the impact of the 2018 
drought. The 2018 drought did lead to declaring Prowers County as a Primary county in a USDA 
Secretarial Natural Disaster designation for drought.  

2012: After being hit with drought in 2011, the southeastern portion of Colorado experienced its second 
consecutive year of severe drought conditions in 2012. The 2012 drought impacted the entire State of 
Colorado, with the state reporting 98,086 failed agricultural acres and 124,461 prevented planting 
acres.161 During this time 100% of Prowers County was experiencing exceptional (D4) drought 
conditions. Additionally, 2012 was the third driest year in terms of precipitation deficit since 1895. The 

 
160 https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture 
161 https://climate.colostate.edu/pdfs/drought_2012.pdf 

https://www.krcc.org/post/drought-puts-pinch-southern-colorado-agriculture
https://climate.colostate.edu/pdfs/drought_2012.pdf
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2012 drought lead to declaring all Southeast Region counties as Primary counties in a USDA Secretarial 
Natural Disaster designation for drought. 

As of July 2019, no part of Prowers County is experiencing drought. 

See Appendix C for details regarding previous drought events prior to the 2014 Southeast Hazard 
Mitigation Plan. 

Probability 

Drought is a normal part of Colorado’s climate and will continue to persist in the future. According to 
the 2018 Colorado State Hazard Mitigation Plan, historical analysis of precipitation shows short duration 
droughts occur somewhere in Colorado nine of out ten years (McKee et al., 1999). However, severe, 
widespread multiyear droughts are much less common. 

For the purposes of this Plan, the number of drought disaster declarations for each County is utilized to 
determine the probability of drought. This allows for a consistent measurement for determining drought 
conditions that negatively impact the Southeast Region. In Prowers County, there have been 13 drought 
disaster declarations from 1977 to 2018, equating to a 32% annual chance of drought occurrence, or a 
likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The most 
significant impacts associated with drought in Colorado are those related to water intensive activities 
such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
preservation. Drought conditions can also cause soil to compact, increasing an area’s susceptibility to 
flooding, and reduce vegetation cover, which exposes soil to wind and erosion. Additionally, drought 
conditions can increase the County’s risk to wildfire. Drought impacts increase with the length of a 
drought, as carry-over supplies in reservoirs are depleted and water levels in groundwater basins 
decline. Water supply issues for municipal, industrial, and domestic needs will be a concern for the 
entire County during droughts.  Most of the County’s water resources come from ground water, surface 
water reservoir storage, and the Arkansas River.  Vulnerability to low flows on the Arkansas River, which 
drains from the Rocky Mountains, increases with consecutive winters of below average snowpack. 

Agriculture is a large part of the Prowers County economy and is vulnerable to the impacts of drought. 
According to the 2017 USDA Census of Agriculture, Prowers County has 472 farms totaling 1,011,291 
acres. The estimated market value of agricultural products sold is $310,045,000. These assets are at risk 
to drought impacts. According to the Colorado Drought Plan – Visualization Story Map, the agriculture 
sector is the most vulnerable sector to drought in Prowers County, with a vulnerability score of 3.3, 
which is above the State average of 2.4.162  

The National Drought Mitigation Center reports on location-specific drought impacts from 2009 to May 
2019. In Prowers County, during this time period, there has been 78 reported impacts. The most impacts 
(30) were categorized as “agriculture,” followed by plants and wildlife (16 impacts), and relief, response, 

 
162 CWCB, State Drought Planning; 
https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae 

https://lynker.maps.arcgis.com/apps/MapSeries/index.html?appid=8b8a995c2574439cbef10088a08d12ae
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and restrictions (15 impacts). Examples of recorded impacts from the 2018 drought include ranchers 
sending cows to feedlots or early weaning calves, fallow or prevent planted fields, and fire restrictions. 

Potential Losses 

The largest potential losses in Prowers County are related to drought’s impact on agriculture. 
Agriculture is a primary driver of the economy in Prowers County, and droughts causing major economic 
impacts to crops and cattle could also trickle into the rest of the economy in the County. All jurisdictions 
and unincorporated County are impacted by drought events due to the connected nature of agriculture, 
water use, and the economy in the County. 

Based on SHELDUS data from 1960 to 2017, Kiowa County has experienced $4,533,293 in crop losses 
from drought (2017 dollars). This equates to $79,531 in annual losses. No property damages were 
recorded in SHELDUS.  

Land Use and Development 

An increase in population and development can put additional strain on water resources during a 
drought. As new development occurs, it is important to ensure adequate water supply for municipal, 
industrial, and agricultural uses during both normal and drought conditions. Additionally, new hemp 
processing facilities in the County may be impacted by drought differently than traditional agriculture. 

6.11.5. Extreme Temperatures: Extreme Cold 

Location 

Extreme cold temperatures can impact the entire County. Figure 6-131 shows the extreme temperature 
highs and lows for Lamar. The lowest recorded temperature from this data is -30 degrees.163 

Figure 6-131 Temperature Extremes in Lamar, Colorado - Cold 

 

 
163 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://wrcc.dri.edu/summary/Climsmco.html
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Previous Occurrences 

In a region known for extremely cold weather, exacerbated by high winds, temperature extremes and 
particularly severe cold present a danger to the inhabitants of the County.  Surprisingly, the NCEI 
database reflects no extreme cold or extreme wind-chill events in the County between 1996 and 2019.  
The 2018 State Hazard Mitigation Plan does record the following events that affected the southeast 
plains, which likely includes Prowers County. No new extreme cold events have occurred since the 2014 
Southeast Region Hazard Mitigation Plan in Prowers County. 

January 17-18, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -30°F to -50°F were recorded. 

February 1-4, 1996 - In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

March 24-25, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -40°F were recorded. 

December 25-26, 1996 – In southeast Colorado, cold temperatures combined with high winds resulted 
in extreme wind chill.  Wind chills of -2°F to -35°F were recorded. 

January 11-16, 1997 – In southeast Colorado, cold temperatures combined with high winds resulted in 
extreme wind chill.  Wind chills of -25°F to -50°F were recorded. 

Probability 

Extreme cold temperatures occur yearly in Prowers County; therefore, they have a highly likely 
probability of occurrence. However, extreme cold events that cause damages or injuries are less likely to 
occur. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme cold impacts in Prowers County was available during the development of this 
Plan.  The primary concern with extreme cold temperatures is for impacts to human life. Exposure to 
extreme cold can cause conditions such as hypothermia and frost bite, which can be deadly. The elderly 
population in the planning area is most vulnerable to temperature extremes.  In Prowers County, 17% of 
the population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory.  The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme cold.   

Impacts to structures from extreme cold can affect the supporting mechanisms or systems of a 
community’s infrastructure.  For example, when extreme cold is coupled with high winds or ice storms, 
power lines may be downed, resulting in an interruption in the transmission of that power shutting 
down electric furnaces, which may lead to frozen pipes in homes and businesses.  

Additionally, extremely cold temperatures can have negative impacts on crops, particularly if there is no 
snow on the ground or they cause an early or late season freeze. Prowers County has 472 farms totaling 
1,011,291 acres. The estimated market value of agricultural products sold is $310,045,000. Extreme cold 
has the potential to negatively impact the agricultural economy in the County. 
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Potential Losses 

Losses may include damages from frozen pipes as well as impacts to human health/loss of life due to 
extreme cold. All populations in the County are at risk to extreme cold, and unincorporated County is 
also at risk to crop losses from extreme cold. 

Based on USDA Risk Management Agency Data, Otero County has experienced $8,319,312 in insured 
indemnity amounts from 1991 through 2018 due to cold winters, frost, or freeze.164 This equates to 
$308,122 in annual losses. 

There is not enough recorded damage data to include an annualized loss estimate for other damages 
associated with extreme cold. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme cold. 
New development may also be impacted by scenarios such as burst pipes.  

6.11.6. Extreme Temperatures: Extreme Heat 

Location 

Extreme heat can impact the entire County. Figure 6-132 shows the extreme temperature highs and 
lows for Lamar. The highest recorded temperature in this data is 111 degrees.165 Across the County, 
maximum temperatures routinely break 100 degrees during the summer months. 

Figure 6-132 Temperature Extremes in Lamar, Colorado - Heat 

 

Previous Occurrences 

The NCEI Storm Events Database does not report any extreme heat events in the County. The 2018 
Colorado Hazard Mitigation Plan reports the number of days above 90, 95, and 100 degrees, as well as 

 
164 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 
165 Western Regional Climate Center; https://wrcc.dri.edu/summary/Climsmco.html 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
https://wrcc.dri.edu/summary/Climsmco.html
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number of heat waves from 1981 to 2017. Based on this data Prowers County has experienced 2,483, 
1,337, and 370 days above 90, 95, and 100 degrees, respectively. Additionally, the County has 
experienced 264 heat waves during this time period. This places Prowers County third in the State for 
number of days above 90 degrees from 1981 to 2017, as well as fourth in the State for number of heat 
waves during this time period. 

One possible explanation for the lack of reported extreme heat events may be that the humidity of the 
eastern plains is very low (compared to the rest of the nation), but that the highest temperatures in the 
State occur in this region. This indicates that while many hot days in the planning area fall in the ‘danger’ 
or ‘extreme danger’ area of the heat index, the low humidity may make the heat feel less uncomfortable 
on the population. It is possible; therefore, that the population may not notice the effects of extreme 
heat on themselves until serious injury occurs.166 

Probability  

Based on the climate of Prowers County and the number of days over 90 degrees from 1981 to 2017, 
extreme heat events are expected to occur yearly, and are considered highly likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Limited data on extreme heat impacts in Prowers County was available during the development of this 
Plan. However, the primary impact of extreme heat is on people rather than structures. The elderly 
population in the County is most vulnerable to temperature extremes. In Prowers County, 17% of the 
population is 65 or older. However, many residents of southeast Colorado are self-sufficient and 
accustomed to rural living and the climate extremes that are part of the territory. The residents of 
nursing homes and elder care facilities are especially vulnerable to extreme temperature events. It is 
encouraged that such facilities have emergency plans or backup power to address power failure during 
times of extreme heat. Additionally, people who frequently work, recreate outside, or participate in 
sporting events outside are also vulnerable to extreme heat. This group of people should take extra 
precaution during physical activity on extreme heat days. 

Extreme heat can have secondary impacts on the supporting mechanisms or systems of a community’s 
infrastructure.  For example, when high amounts of utilization are imposed on the power system due to 
extremely hot temperatures, it can cause an interruption in the transmission of that power, shutting 
down air conditioning capabilities or refrigeration that can lead to spoiled foods, etc. Additionally, 
extreme heat has the potential to impact the integrity of transportation infrastructure, causing issues 
such as softening roads and expanding railroad tracks.   

Extreme heat can also impact crops through secondary effects such as decreased soil moisture as well as 
directly through heat stress. Prowers County has 472 farms totaling 1,011,291 acres. The estimated 
market value of agricultural products sold is $310,045,000. Extreme heat has the potential to negatively 
impact the agricultural economy in the County. 

Additionally, extreme heat can worsen wildfire conditions, particularly when combined with high winds. 
Extreme heat can also lead to or exacerbate drought conditions. 

 
166 Colorado Climate Center 
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Potential Losses 

There is no recorded damage information for extreme heat in Prowers County. The most severe losses 
from extreme heat are related to human health from heat related illness. However, losses from 
secondary hazards, such as wildfire, could be significant. All populations in each jurisdiction are at risk to 
extreme heat, and unincorporated County is also at risk to crop losses from extreme heat. 

Based on USDA Risk Management Agency Data, Prowers County has experienced $7,456,483 in insured 
indemnity amounts from 1991 through 2018 due to heat.167 This equates to $276,166 in annual losses. 

Land Use and Development 

As development occurs and population grows, more people are at risk to the impacts of extreme heat.  

6.11.7. Flooding 

Location 

The following figures show the 100-year floodplain in Prowers County and its jurisdictions based on 
FEMA’s DFIRM data.168 The FEMA flood hazard maps indicate that there are areas of 1% annual chance 
(100-year flood) in the County. However, it should be noted that flooding outside of the FEMA 
designated flood areas is possible. For example, a more severe event, such as one greater than the 100-
year flood, could easily exceed the boundaries shown. In addition, flash flooding is possible throughout 
the planning area. The 100-year floodplain largely follows the Arkansas River and major tributaries. The 
floodplain passes through Granada, Lamar, Wiley, and unincorporated County, as well as near Holly. The 
Town of Hartman is not impacted by the 100-year floodplain. 

 
167 https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss 
168 FEMA National Flood Hazard Layer (NFHL); retrieved 10/14/2019 

https://www.rma.usda.gov/SummaryOfBusiness/CauseOfLoss
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Figure 6-133 Prowers County FEMA 100-year Floodplain 
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Figure 6-134 Granada FEMA 100-year Floodplain 

 



 407 Southeast Region Hazard Mitigation Plan - HIRA 

Figure 6-135 Holly FEMA 100-year Floodplain 
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Figure 6-136 Lamar FEMA 100-year Floodplain 
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Figure 6-137 Wiley FEMA 100-year Floodplain 
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Previous Occurrences 

In total, there have been 27 recorded flooding events in the County from 1965 to 2019.169 Of these, 23 
were labeled as flash floods and four as floods. One of these events occurred near Granada, two near 
Holly, 17 near Lamar, four near Wiley, and two in unincorporated County near Bristol. An event 
occurring in June 1965 impacted multiple parts of the County, resulting in significant flooding in Holly, 
Granada, and unincorporated County. No deaths or injuries were reported. Damages from these events 
were reported at $70,000, although this is likely a very low estimate. The June 1965 event alone was 
estimated to cause $15 million in damages, although these damages were not confined to Prowers 
County. Overall, the damages include agricultural losses, roadway damages, and flooding of buildings.  

Flooding events in the County since the 2014 Southeast Region Hazard Mitigation Plan are described 
below. A description of all previous occurrences can be found in Appendix C. 

Table 6-100 Flooding Events in Prowers County from 2014 to 2019 

Date Location Flood 
Type Damages Description 

7/12/2014 Lamar Flash 
Flood $0 Heavy rain caused flash flooding of county roads 

and US Highway 50 east of Lamar. 

7/13/2014 Lamar Flood $0 The Arkansas River at Lamar briefly went above 
flood stage causing minor agricultural flooding. 

7/26/2014 Lamar 
Airport 

Flash 
Flood $0 

Strong, slow moving storms produced heavy rain 
and flash flooding across portions of Bent, Baca, 
and Prowers Counties.  Many roads were flooded 
and washed out. 

7/29/2014 Wiley Flash 
Flood $0 

Strong storms with heavy rain caused flash flooding 
in the northwest part of the county. Numerous 
roads were flooded with washouts reported. 

7/30/2014 Lamar Flood $0 The Arkansas River at Lamar went above flood 
stage, causing minor agricultural flooding. 

5/24/2015 Lamar Flash 
Flood $0 Severe storms produced heavy rain and large hail 

which flooded roadways southeast of Lamar. 

7/14/2015 Lamar Flash 
Flood $0 Street flooding to a depth of greater than six inches 

was reported across Lamar. 

8/16/2015 Lamar 
Airport 

Flash 
Flood $0 

Heavy rain caused water greater than 6 inches 
deep on city streets in Lamar and surrounding 
county roads. In addition, Buffalo Canal was 
flooded, as well as town streets in and around 
Granada and Holly. 

8/17/2015 Wiley Flash 
Flood $0 

Many county roads and city streets were flooded to 
a depth of greater than 6 inches across Lamar and 
surrounding areas. 

7/23/2018 Lamar Flash 
Flood $0 

A strong thunderstorm accumulated 12-18 inches 
of standing water over Main Street in Lamar, 
Colorado. The road was closed down. 

 
169 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; LPC 
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Date Location Flood 
Type Damages Description 

7/23/2018 Bristol Flash 
Flood $0 Heavy rain caused flooding over County Road 19 5 

miles west of Bristol. 

Totals Count: 
11  $0  

 

NFIP Information170 

Prowers County joined the NFIP on July 1, 1986.  There are currently 28 policies in force in Prowers 
County.  There is currently $4,575,100 of flood insurance in force in the County.  There have been four 
flood insurance claims, totaling $13,584 in claims paid. The County’s FIRM is current as of 4/19/2016, 
which is an update from the 2014 Southeast Region HMP.  

The City of Lamar joined the NFIP on November 17, 1982.  There are currently 26 policies in force in the 
City.  There is currently $5,603,500 of flood insurance in force in the City.  There have been nine flood 
insurance claims, totaling $ 6,746.63 in claims paid. The City’s FIRM is current as of 4/19/2016, which is 
an update from the 2014 Southeast Region HMP. 

The Town of Granada joined the NFIP on September 24, 1984. There are currently six policies in force in 
the Town.  There is currently $2,600,000 of flood insurance in force in the Town.  There have been no 
flood insurance claims. The Town’s FIRM is current as of 4/19/2016, which is an update from the 2014 
Southeast Region HMP. 

The Town of Holly joined the NFIP on May 20, 1983. There are currently two policies in force in the 
Town.  There is currently $490,000 of flood insurance in force in the Town.  There have been no flood 
insurance claims. The Town’s FIRM is current as of 4/19/2016, which is an update from the 2014 
Southeast Region HMP. 

The Town of Wiley joined the NFIP on October 6, 2000. There is currently one policy in force in the 
Town.  There is currently $89,000 of flood insurance in force in the Town.  There has been one flood 
insurance claim, totaling $6,705.47. The Town’s FIRM is current as of 4/19/2016, which is an update 
from the 2014 Southeast Region HMP. 

There are no repetitive loss or severe repetitive loss properties in the County or jurisdictions. 

Probability  

Based on 27 floods from 1965 to 2019, there is a 50% annual chance of flood occurrence in the County, 
equating to a likely probability.  

Vulnerability Assessment 

Inventory Exposed/Impacts 

Floods can cause substantial damage to infrastructure across the County. Areas with significant 
floodplains are primarily located in unincorporated County, Granada, Lamar, and Wiley. Areas 
surrounding Holly also contain significant floodplains, although the floodplain is not located in the Town 
itself. Damages in unincorporated areas can include (but are not limited to) rural structures, roads, and 

 
170 State of Colorado Department of Natural Resources 
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crops. As demonstrated in the previous occurrences, issues such as flooded and washed out roads, 
agricultural damage, and structural flooding can occur in/near the jurisdictions and unincorporated 
County. The Town of Hartman is largely not impacted by flooding. However, much of the County is 
vulnerable to this hazard. Flooding can also cause evacuations, as seen in the June 1965 event, as well as 
injury and death to populations in the County. 

Potential Losses 

Planning level flood loss estimates were conducted by county for the 2018 Colorado State Hazard 
Mitigation Plan using Hazus-MH (Hazus) software. This data was utilized for incorporation into this Plan. 
Hazus is FEMA’s GIS-based natural hazard loss estimation software. The Hazus flood model results 
include analysis for Prowers County, modeling streams draining a 10 square mile minimum drainage 
area, using 30 meter (1 arc second) Digital Elevation Models (DEM). Hydrology and hydraulic processes 
utilize the DEMs, along with flows from USGS regional regression equations and stream gauge data, to 
determine reach discharges and to model the floodplain. Losses are then calculated using Hazus national 
baseline inventories (buildings and population) at the census block level, in addition to critical 
infrastructure sited at the local level. 

Hazus produces a flood polygon and flood-depth grid that represents the 100-year floodplain. The 100-
year floodplain represents a flood that has a 1% chance of being equaled or exceeded in any single year. 
Hazus generated damage estimates are directly related to depth of flooding and are based on FEMA’s 
depth-damage functions. For example, a two-foot flood generally results in about 20% damage to a 
structure (which translates to 20% of the structure’s replacement value). The Hazus flood analysis 
results provide number of buildings impacted, estimates of the building repair costs, and the associated 
loss of building contents and business inventory. Building damage can cause additional losses to a 
community as a whole by restricting the building’s ability to function properly. Income loss data 
accounts for losses such as business interruption and rental income losses as well as the resources 
associated with damage repair and job and housing losses.  

Potential losses derived from Hazus used default national databases and may contain inaccuracies; loss 
estimates should be used for planning level applications only. The damaged building counts generated 
are susceptible to rounding errors and are likely the weakest output of the model due to the use of 
census blocks for analysis. In rural communities, census blocks are large and often sparsely populated or 
developed, which may create inaccurate loss estimates. Hazus assumes population and building 
inventory to be evenly distributed over a census block; flooding may occur in a small section of the 
census block where there are not actually any buildings or people, but the model assumes that there is 
damage to that block. In addition, excessive flood depths may occur due to problems with a DEM or 
when modeling lake flooding. Errors in the extent and depth of the floodplain may also be present from 
the use of 30-meter digital elevation models. Hazus Enhance (Level II) analyses based on local building 
inventory, higher resolution terrain models, and Digital Flood Insurance Rate Maps (DFIRMs) could be 
used in the future to refine and improve the accuracy of the results.    

Maps and Results 

According to the Hazus model output, about 12 buildings would be at least moderately damaged by a 
county-wide 100-year flood. There are an estimated two buildings that will be completely destroyed. 
The model estimates 165 households (or 496 people) will be displaced due to the flood. Displacement 
includes households evacuated from within or very near to the inundated area. The areas with the 
majority of displaced populations are in or near Lamar, Granada, and Wiley, as well as along the 
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Arkansas River. Of the total displaced populations, 207 people are estimated to seek temporary shelter 
in public shelters. Figure 6-138 shows locations of displaced populations by Census Block.  
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Figure 6-138 Prowers County Hazus 100-year Flood Displaced Populations 
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The total economic loss estimated for the flood is $20.97 million, which represents 7.75% of the total 
replacement value of the scenario buildings. Total economic losses are a combination of direct building 
losses and business interruption losses. The direct building losses are the estimated costs to repair or 
replace the damage caused to the building and its contents. The business interruption losses are the 
losses associated with inability to operate a business because of the damage sustained during the flood. 
Business interruption losses also include the temporary living expenses for those people displaced from 
their homes because of the flood.  

The majority of economic losses resulted from direct building losses, which were estimated at $20.86 
million. Business interruption losses were estimated at $110,000. Residential occupancies made up 
46.71% of the total loss.  

Additionally, the model estimates that a total of 992 tons of debris will be generated. Of the total 
amount, Finishes comprises 49% of the total, Structure comprises 22% of the total, and Foundation 
comprises 29%. If the debris tonnage is converted into an estimated number of truckloads, it will require 
40 truckloads (25 tons/truck) to remove the debris generated by the flood. 

Figure 6-139 shows total economic losses from this event for the County ($20.97 million). The highest 
flood losses are projected to occur near Lamar, with unincorporated County, Wiley, Granada, and Holly 
also experiencing losses. GIS was used to estimate losses by jurisdiction, shown in Table 6-101. It should 
be noted this is an approximate analysis since Census Blocks do not line up exactly with jurisdictional 
boundaries. However, this analysis can help differentiate the overall magnitude of flood losses in and 
surrounding each jurisdiction.  

Table 6-101 Prowers County Hazus 100-year Flood Losses 

Jurisdiction Estimated 100-year Flood Losses 
Granada $342,000 

Lamar $15,359,000 
Holly $26,000 
Wiley $50,000 

Hartman $0 
Unincorporated County $5,190,000 

Total $20,967,000 
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Figure 6-139 Prowers County Hazus 100-year Flood Losses 
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In addition to the potential losses estimated by Hazus, there have been $31,717,907 in recorded losses 
in Prowers County from 1960-2017 (2017 dollars), according to SHELDUS. This equates to $556,454 in 
annual losses to Prowers County from flooding. This is the highest amount of losses in the County from 
all SHELDUS-reported hazards. 

Land Use and Development  

Regulating new development can and continued participation in the NFIP can help reduce the risk of 
new structures from flooding. In addition to land-use planning, zoning, and codes applicable to new 
development, flood mitigation measures can include structural and non-structural measures to address 
susceptibility of existing structures. Flood mitigation measures such as acquisition, relocation, elevation-
in-place, wet/dry flood proofing, and enhanced storm drainage systems all have the potential to 
effectively reduce the impact of flood in the County.  

6.11.8. Severe Weather: Thunderstorms/Lightning/Hail 

Previous Occurrences 

Thunderstorm 

Previous occurrences of thunderstorms are tracked as thunderstorm wind events. According to the NCEI 
Storm Events Database, a total of 111 thunderstorm wind events have occurred in Prowers County from 
1955 to 2019, summarized by jurisdiction in Table 6-102 below. The highest recorded wind gust was 100 
mph, which occurred on 7/15/2016 near Hartman. This event severely damaged a house, outbuildings, 
and grain storage bins causing $70,000 in recorded damages. Overall, these storms caused $365,500 in 
property damage. The most damaging event occurred on 8/9/2010 near Holly, causing $80,000 in 
recorded damages. The event is described below. 

South of Holly, a powerful microburst flipped over five center pivot irrigation systems both west 
and east of Highway 89.  Two grain bins were destroyed and one severely damaged.  Several 
vehicles at houses just north of the grain bins had their windows blown out, and a camper trailer 
was toppled on its side. Twenty power poles had to be replaced along County Road DD west of 
Highway 89 around a mile south of Holly. 

Table 6-103 describes thunderstorm wind events that have occurred since the 2014 Southeast Region 
Hazard Mitigation Plan.  

Table 6-102 Prowers County Thunderstorm Wind Events Summary Table 

Jurisdiction # Events # Deaths # Injuries Damages 
Granada 4 0 0 $5,000 
Hartman 3 0 0 $70,500 

Holly 15 0 0 $120,000 
Lamar 54 0 0 $117,000 
Wiley 12 0 0 $53,000 

Unincorporated County 23 0 0 $0 
Totals 111 0 0 $365,500 
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Table 6-103 Recent Thunderstorm Wind Events in Prowers County 

Date Location Deaths Injuries Damages Description 
5/2/2015 Wiley 0 0 $0  

7/14/2015 Lamar 
(Airport) 0 0 $0  

7/14/2015 Lamar 0 0 $5,000 Damage to tree limbs and power 
poles occurred across Lamar. 

8/16/2015 Granada 0 0 $5,000 A few power lines were downed 
around Granada. 

8/16/2015 Holly 0 0 $10,000 Power lines were downed around 
Holly. 

8/16/2015 Lamar 0 0 $5,000 A few power lines were downed 
around Lamar. 

8/17/2015 Lamar 
(Airport) 0 0 $0  

6/13/2016 Lamar 
(Airport) 0 0 $0  

6/13/2016 Holly 0 0 $0  

7/15/2016 Hartman 0 0 $70,000 

A house, outbuildings and grain 
storage bins were severely damaged.  
The residents were briefly trapped in 
a storm cellar. 

7/15/2016 Lamar 
(Airport) 0 0 $0  

7/23/2016 Wiley 0 0 $0 A large tree had a 12-inch diameter 
limb broken off. 

9/4/2016 Lamar 
(Airport) 0 0 $0  

9/4/2016 Wiley 0 0 $10,000 
A few power poles were knocked 
down, and a semi-trailer was blown 
over. 

9/4/2016 Wiley 0 0 $20,000 Four utility poles were downed. 
9/4/2016 Wiley 0 0 $20,000 Irrigation pivot was destroyed. 

9/6/2016 Lamar 
(Airport) 0 0 $0  

7/25/2017 Lamar 0 0 $0 A few trees were snapped off and 
uprooted. 

5/18/2018 Lamar 
(Airport) 0 0 $0  

6/28/2018 Lamar 
(Airport) 0 0 $0  

7/2/2018 Lamar 
(Airport) 0 0 $0  

7/29/2018 Granada 0 0 $0 US 50 closed near Granada due to 
fallen tree blocking all lanes. 
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Date Location Deaths Injuries Damages Description 

8/3/2018 
Lamar 

(Airport) 0 0 $0 
A severe thunderstorm generated a 
58 mph wind gust near Lamar during 
the afternoon of the 3rd. 

4/20/2019 

Lamar 
(Airport) 0 0 $0 

Lamar Airport, KLAA, gusted to 81 
MPH as a strong rain shower passed 
overhead. No lightning was detected 
with the shower. 

Totals Count: 24 0 0 $145,000  
 

Lightning 

Tracking lightning events is not simple.  The NCEI database reports only 641 events for the entire State 
since 1996, indicating that these events are vastly underreported.  The National Weather Service in 
Pueblo reports the average number of cloud-to-ground lightning strikes per county per year in 
Colorado.171 Prowers County averages 7,200 cloud-to-ground lightning strikes per year. Colorado is 
ranked 19th in the nation with respect to the number of Cloud-to-Ground (CG) lightning flashes (2009-
2018) and fourth in the nation for number of lightning fatalities (years 1959-2017).172  

The NCEI Storm Events Database reports on the number of damaging or significant lighting events. In 
Prowers County there has only been one recorded damaging lightning event. The event occurred on 
9/23/1998 near Lamar.  One person died and three others were injured while working at a hog farm 
when lightning struck. The person was carrying a metal object when the lightning struck and died at the 
scene. The other three men were airlifted to a Denver area hospital for burns and residual tingling 
sensation. No events have occurred since the 2014 Southeast Colorado Hazard Mitigation Plan. 

Hail 

According to the NCEI Storm Events Database, there have been 302 recorded hail events in Prowers 
County from 1955 through 2017. These events are summarized in Table 6-104. It should be noted that 
the locations are approximate, and some events may report the closest jurisdiction rather than the exact 
location. The largest recorded magnitude hail was 3.75 inches, occurring on 5/16/1999 near Wiley. The 
most damaging event occurred on 5/29/2001 near Lamar, causing $5,000,000 in recorded damages 
when the thunderstorms that spawned seven tornadoes west of Lamar brought giant hail between golf 
ball and baseball size to Lamar. Overall, these events caused $5,830,050 in recorded damages. 

Table 6-104 Prowers County Previous Hail Events, 1955-2017 

Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

Granada 34 2.75 0 0 $20,050 
Hartman 15 1.0 0 0 $0 

Holly 67 3.5 0 0 $5,000 
Lamar 94 3.0 0 0 $5,805,000 
Wiley 30 3.75 0 0 $0 

Unincorporated County 62 2.75 0 0 $0 
 

171 https://www.weather.gov/pub/lightningCgCountyColorado 
172 https://www.weather.gov/pub/Colorado_ltg_ranking 

https://www.weather.gov/pub/lightningCgCountyColorado
https://www.weather.gov/pub/Colorado_ltg_ranking
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Jurisdiction # Events Max 
Magnitude # Deaths # Injuries Damages 

Totals 302 3.75 0 0 $5,830,050 
 

Table 6-105 shows hail events since the 2014 Southeast Colorado Hazard Mitigation Plan and Figure 
6-140 shows all previous hail events on a map. It is evident the entire County is vulnerable to hail 
events.173 

Table 6-105 Prowers County Recent Hail Events 

Date Location Magnitude 
(inches) Damages Description 

4/23/2015 Holly 1.75 $0  
4/23/2015 Holly 1.25 $0  

5/24/2015 
Lamar 

(Airport) 2 $0  

5/24/2015 Lamar 2.75 $0  
5/24/2015 Lamar 1.25 $0  

5/24/2015 
Lamar 

(Airport) 2.5 $0  

5/24/2015 Lamar 1 $0  
5/24/2015 Lamar 2.5 $0  
5/24/2015 Lamar 1.75 $0  
5/24/2015 Granada 1.75 $0  
6/11/2015 Wiley 1 $0  
6/11/2015 Wiley 1.75 $0  
6/11/2015 Wiley 2 $0  
6/11/2015 Bristol 2.25 $0  
6/11/2015 Wiley 2 $0  
6/11/2015 Lamar 2 $0  
6/11/2015 Bristol 2.25 $0  
6/11/2015 Bristol 2.5 $0  
6/11/2015 Granada 2.5 $0  
6/11/2015 Granada 2 $0  
7/18/2015 Lamar 0.75 $0  
6/27/2016 Bristol 0.75 $0  
6/27/2016 Granada 1 $0  

5/10/2017 
Lamar 

(Airport) 0.88 $0  

5/10/2017 Wiley 1.25 $0  
5/10/2017 Holly 0.88 $0  
5/10/2017 Holly 1 $0  
6/25/2017 Bristol 1 $0  
6/29/2017 Wiley 2 $0  

 
173 NOAA Storm Prediction Center, SVRGIS; https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Date Location Magnitude 
(inches) Damages Description 

6/29/2017 Wiley 2.75 $0  
6/29/2017 Wiley 2.75 $0  
6/29/2017 Holly 1.5 $0  

6/29/2017 
Lamar 

(Airport) 1.5 $0  

8/10/2017 Lamar 1 $0  
8/10/2017 Wiley 0.88 $0  
8/10/2017 Wiley 1 $0  
8/10/2017 Lamar 1.75 $0  
8/10/2017 Lamar 3 $0  
8/10/2017 Lamar 1 $0  
8/10/2017 Lamar 1 $0  
8/10/2017 Lamar 1 $0  

8/13/2017 Granada 2.75 $20,000 
Wind-driven hail broke windows of 
vehicles and houses. 

6/22/2018 Bristol 1.75 $0  
6/22/2018 Holly 1.5 $0  
7/29/2018 Bristol 1.5 $0  

7/29/2018 Bristol 2.75 $0 
Several windows and windshields broken 
due to hail and wind. 

7/29/2018 Granada 1.25 $0  

7/29/2018 Granada 2 $0 
Two windows broken due to hail and 
wind.  Also, widespread tree damage. 

7/29/2018 Holly 1.75 $0  
5/4/2019 Hartman 1 $0 One inch hail was reported by the public. 

5/26/2019 
Lamar 

(Airport) 1 $0 
Large hail reported by public south of 
Lamar, CO. 

Totals Count: 51 Max: 3.0 $20,000  
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Figure 6-140 Prowers County Previous Hail Events, 1955-2017 
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Probability 

The probability of annual occurrence for all severe weather events (thunderstorm, lightning, and hail) is 
100%, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Thunderstorms producing winds, hail, and lightning are a common occurrence in the County between 
early spring and late fall. Reported damages from previous occurrences from thunderstorm events 
include infrastructure damage and building damage such as torn off roofs, as well as crop damage. 
Previous occurrences show events throughout the entire County, although the most events were 
recorded near Lamar. Jurisdictions are most vulnerable to property damage as well as injuries and 
fatalities from thunderstorm events. Unincorporated County have similar vulnerabilities, as well as 
increased risk to crop losses from thunderstorms. 

Given the lightning statistics for Colorado and the region, the entire County is at risk and is vulnerable to 
the effects of lightning. As demonstrated by previous occurrences, persons recreating or working 
outdoors during the months of April through September will be most at risk to lightning strikes. 
Additionally, property and infrastructure damage are possible.  

Based on previous occurrences and frequency of hail events, the entire County is also at risk to hail 
events. Again, the most events were recorded near Lamar, but all jurisdictions are at risk. Similar to 
thunderstorm damages, the jurisdictions are most susceptible to property damages, such as broken 
windows, roof damages, and outbuildings and vehicles damaged or destroyed; as well as injuries and 
fatalities. Hail can also cause significant crop damage in unincorporated County. 

Additionally, thunderstorms can produce locally heavy rain and high winds, which may result in crop 
damage and localized flooding. Lightning can also cause wildfires, which could lead to significant losses. 

Potential Losses   

According to SHELDUS, there have been $5,941,825 in damages from severe storms from 1960 to 2017 
(2017 dollars) in the County. This equates to $104,242 in annual damages. According to the NCEI data, 
Holly and Lamar have experienced the most in losses from thunderstorm events, however the entire 
County is susceptible. Overall, the most damages would likely take place in more populated areas, such 
as the jurisdictions, although high wind from thunderstorms can also damage crops. 

Although no recorded monetary losses from lightning events, one event did cause a death and three 
injuries in the County. Lightning occurs frequently every spring through fall in the County, so each 
jurisdiction is equally at risk to losses from this hazard in the future. Additionally, lightning is a leading 
cause of wildfire, which could cause significant losses in the County. 

According to SHELDUS, there have been $17,046,522 in damages from hail from 1960 to 2017 (2017 
dollars). This equates to $299,061 in annual damages. According to the NCEI data, the vast majority of 
damages were recorded in Lamar, but, similar to other thunderstorm hazards, the entire County is 
vulnerable to losses from hail. Hail occurring in more populated areas, such as the jurisdictions, would 
likely cause the most damages. However, crops could also suffer significantly from hail damage. 
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Land Use and Development 

Due to the frequency of severe weather in the County, all new development and populations may be 
impacted by severe weather. Building codes can help reduce the risk to structures from severe weather 
impacts. 

6.11.9. Stream Bank Erosion/Stability 

Location 

Figure 6-141 shows streams in Prowers County. All of these areas are vulnerable to erosion. Additionally, 
stream bank erosion along the Arkansas River is an issue in Prowers County, and the LPC noted that the 
Town of Granada is at a higher risk to erosion. 



 425 Southeast Region Hazard Mitigation Plan - HIRA 

Figure 6-141 Streams in Prowers County 
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Previous Occurrences 

There are no specific erosion events recorded for Prowers County. However, although there are no 
specific incidents reported, erosion along the Arkansas River has been an ongoing occurrence for the 
County.  

Overall, erosion events are likely underreported, and this does not mean that erosion is not taking place. 
According to the 2018 Colorado Hazard Mitigation Plan, the Colorado Water Conservation Board (CWCB) 
is creating pilot erosion hazard maps as a component of the RiskMAP flood mapping program. This 
information should be utilized to further assess the erosion hazard in Prowers County when available. 

Probability  

Streambank erosion is a natural process and will continue to occur in the future.  Problematic 
occurrences were rated as likeley by the LPC. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Stream bank erosion is a natural process, but acceleration of this natural process leads to a 
disproportionate sediment supply, stream channel instability, land loss, habitat loss and other adverse 
effects.  Local interests have, with limited finances, sought for many years to provide protection from 
reoccurring floods on the Arkansas River.  A major stumbling block in the quest for flood protection has 
been the aggradation of the streambed.  Aggradation of the Arkansas River has been and continues to 
be a major problem from Pueblo to the Colorado-Kansas state line.  In addition to aggradation, there is 
concern of an increasingly serious flood threat in the County caused by heavy plant growth in the 
riverbed which retards flows and results in deposition of silt and decreased channel capacity.   

Erosion can result in minor inconveniences or major destruction of property and infrastructure. Severe 
erosion removes the earth from beneath bridges, roads, and foundations of structures adjacent to 
streams. By undercutting, it can lead to increased rockfall and landslide hazard. The deposition of 
material can block culverts, aggravate flooding, destroy crops and lawns by burying them, and reduce 
the capacity of water reservoirs as the deposited materials displace water, and cause overall 
degradation of the water supply.174 

Riverine erosion has many consequences including land and development loss. It can also affect river 
sedimentation and degrade channel navigation. Other problems include water quality reduction due to 
high sediment loads, native aquatic habitat losses, damage to public utilities (roads, bridges and dams), 
and increased maintenance, prevention, and control costs. Sedimentation of streams degrades habitat 
essential for many aquatic organisms. Erosion and deposition can also increase risk of pollution of 
surface waters, as nutrients and pesticides from agricultural and residential uses are more easily carried 
off the surface by runoff. 

Additionally, burn scar areas from wildfires are at a higher risk to erosion due to the lack of vegetation 
as well as changes to the physical condition of the soil. 

 
174 2018 Colorado Hazard Mitigation Plan 



 427 Southeast Region Hazard Mitigation Plan - HIRA 

Potential Losses 

No loss information is available for the stream bank erosion hazard in Prowers County. The greatest 
potential losses from stream bank erosion would likely be direct damages to infrastructure, as well as 
damages from an increased flooding risk where erosion has occurred. Erosion can deposit sediment into 
streams and reservoirs, increasing flooding risk as well as requiring costly remediation. 

Land Use and Development  

Human activities greatly influence the rate and extent of erosion and deposition. Stripping the land 
surface of vegetation, altering natural drainages, and rearranging the earth through construction of 
highways, subdivision development, farmland preparation, and modification of drainage channels for 
water control projects are significant factors in increased erosion and deposition.  

6.11.10. Tornadoes 

Previous Occurrences 

According to the NCEI, from 1950 through 2019, there have been 81 recorded tornadoes in Prowers 
County. These tornadoes resulted in 2 deaths, 17 injuries, and $5,600,280 in recorded property 
damages. The strongest magnitude (and most damaging) event was an EF3 tornado that occurred on 
3/28/2007 near Holly and caused over $4 million in damages, two deaths, and nine injuries. This tornado 
resulted in a State disaster declaration. The following text describes this event: 

• The tornado, which struck Holly, rural northeast Prowers County, and rural southeast Kiowa 
County, had a maximum rating of EF3.  The path width reached a maximum of around 900 yards 
in extreme northeast Prowers County.  Prior to this, as the tornado moved through Holly, the 
path width was around 600 feet.  Over 200 residences and other buildings were affected or 
destroyed.  Two people were killed and nine others were injured. The damage path was around 
28 miles long, extending into Kiowa County.  The last substantial damage with the tornado was 
12 miles north of Holly in northeast Prowers County, where a ranch sustained high end EF3 
damage. 

Table 6-106 summarizes the recorded tornado events in Prowers County and its jurisdictions. It should 
be noted that the locations are approximate, and some events may report the closest jurisdiction rather 
than the exact location. Examples of damages recorded during these events include, damaged roofs and 
buildings, downed power poles, downed radio tower, equipment/machinery damage, livestock/crop 
damage, and power outages. 

Table 6-106 Summary of Tornadoes in Prowers County, 1950-2019 

Jurisdiction # Events # Deaths # Injuries Damages 
Granada 7 0 0 $55,000 
Hartman 2 0 0 $0 

Holly 4 2 9 $4,000,000 
Lamar 23 0 7 $1,160,000 
Wiley 5 0 0 $0 

Unincorporated County 40 0 1 $385,280 
Totals 81 2 17 $5,600,280 

 

Recent tornadoes are described in Table 6-107 below. 
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Table 6-107 Recent Tornadoes in Prowers County 

Date Location Mag Injuries Damages Description 

7/15/2010 Lamar EF0 0 $10,000 A brief tornado brought down a 200-foot 
tall radio tower on the KLMR property. 

5/24/2011 Lamar EF0 0 $0 A landspout tornado occurred in a field 
and caused no damage. 

4/27/2012 Lamar 
Airport EF2 0 $500,000 

A hog farm was struck with 18 hog barns 
destroyed.  There were no hogs on the 
farm at the time. 

4/27/2012 Lamar EF2 7 $500,000 

This long-track tornado began southeast 
of Lamar and damaged an electrical 
substation along county road EE.  A power 
outage in the Lamar area lasted for over 
12 hours.  Two communication towers 
were downed, and four dwellings were 
destroyed. 

6/14/2012 Holly EF0 0 $0 

A slow-moving landspout tornado 
occurred over a wheat field and caused 
no damage, although it can very close to 
hitting a fleeing wheat combine.  Two 
other weaker landspout tornadoes 
occurred simultaneously within a mile of 
the aforementioned landspout tornado. 

5/8/2013 Bristol EF0 0 $0 Landspout occurred over open country 
and caused no damage. 

7/25/2013 Granada EF0 0 $0 The tornado occurred over open country 
and caused no known damage. 

7/14/2014 Lamar EF0 0 $0 A brief landspout tornado occurred across 
open country and caused no damage. 

4/12/2017 Granada EFU 0 $0 

A brief landspout tornado was witnessed 
by a trained spotter. The tornado caused 
no damage from which the NWS could 
assign an EF-scale rating. 

 

Additionally, Figure 6-142 shows tornadoes and tornado paths in Prowers County as documented by the 
NOAA Storm Prediction Center.175 

 
175 https://www.spc.noaa.gov/gis/svrgis/ 

https://www.spc.noaa.gov/gis/svrgis/
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Figure 6-142 Prowers County Previous Tornadoes 
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Probability 

Based on previous occurrences in Prowers County, there is a 100% chance that a tornado will happen 
every year, equating to a highly likely probability. 

Vulnerability Assessment  

Inventory Exposed/Impacts 

Historical evidence shows that Prowers County is vulnerable to tornado activity. This hazard can result 
from severe thunderstorm activity or may occur separately due to changing weather conditions. 
Previous occurrences show tornadoes in each jurisdiction. However, it cannot be predicted where a 
tornado may touch down, so all existing and future buildings, facilities, and populations are considered 
to be exposed to this hazard and could potentially be impacted. Potential tornado impacts are 
presented by tornado severity in Table 6-11 (Extent subsection) and summarized below: 

• Human death or injury 
• Livestock death or injury 
• Crop and farm damage 
• Property damage (torn off roofs, blown out windows) 
• Blown mobile homes and unanchored structures (sheds, campers, etc.) 
• Vegetative debris (downed trees and limbs) 
• Power outage  
• Driving hazard (overturned tractor trailers and flying debris) 
• Vehicular damage 
• Water contamination 
• Fire following gas leaks 
• Critical facility damage 
• Associated hail, lightning, strong winds 

Mobile homes are particularly vulnerable to this hazard. In Prowers County, 13.1% of the housing units 
are mobile homes. 

Potential Losses 

Future property and crop losses can be expected, and a single event is capable of causing substantial 
damage. Additionally, deaths and injuries will continue to be a potential impact from tornadoes. The 
availability of sheltered locations such as basements, buildings constructed using tornado-resistant 
materials and methods, and public storm shelters all help minimize tornado impacts. The population 
needs to be aware of how to seek shelter during a tornado and avoid behaviors or decisions that place 
them in greater danger. Additionally, the National Weather Service issues tornado watches (conditions 
are favorable for a tornado) and warnings (a tornado has been sighted or indicated by weather radar 
nearby) to reduce risk of tornado impacts on the public.  

NCEI historical loss information shows $5,600,280 in losses, of which the majority ($4 million) are from 
the 3/28/2007 event near Holly. However, there have been multiple events that have caused damages 
in the County. The most vulnerable areas in the County to high losses are jurisdictions that have more 
buildings and people, as well as agricultural land and mobile homes in unincorporated parts of the 
County. 



 431 Southeast Region Hazard Mitigation Plan - HIRA 

SHELDUS reports $10,728,214 in damages from tornadoes in Prowers County from 1960 to 2017 (2017 
dollars). This equates to $188,214 in annual damages. Of these damages, $174,714 are crop damages 
and $10,553,500 are property damages, indicating both agricultural areas and structures are vulnerable 
to this hazard. 

Land Use and Development 

Tornadoes can impact any location in the County; therefore, all new development and populations may 
be impacted by a tornado. Building codes can help reduce the risk to structures and people from 
tornado impacts. 

6.11.11. Wildfire 

Location 

For the purposes of this Plan, the location of the wildfire hazard is analyzed in three ways based on the 
2017 Colorado Wildfire Risk Assessment (CO-WRA), including 

1. Wildfire burn probability, defined as the probability of a wildfire burning a specified point or 
area. Burn probability is the combination of numerous individual fire growth potential 
simulations to create an overall fire growth potential map. 

2. Wildfire intensity, defined as a quantitative measure of the potential level of intensity of a 
wildfire. Conventional fire behavior analysis outputs include two measures of fire intensity; 
flame length and fireline intensity. Both are used in the CO-WRA. 

3. Location of the WUI.176  

Burn probability for the County is mapped in Figure 6-143. The burn probability is the highest in central 
and western portions of the County. Areas of moderate/high probabilities surround the City of Lamar. 

 
176 CSFS, 2017 CO-WRA Final Report 
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Figure 6-143 Prowers County Burn Probability 
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Figure 6-144 show the wildfire intensity for Prowers County. Much of the County has moderate to high 
wildfire intensity. The eastern portion of the County experiences higher wildfire intensity overall.  
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Figure 6-144 Prowers County Wildfire Intensity 
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Overall, the Prowers County WUI is largely concentrated around the jurisdictions. There are very little 
WUI areas in the southern portion of the County. Figure 6-145 shows WUI locations throughout the 
County. 
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Figure 6-145 Prowers County Wildland-Urban Interface 
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Previous Occurrences 

According to the CO-WRA data, there have been 439 wildfires on federal lands from 1992 to 2015. Of 
these fires, 226 have been Class A (one-fourth acre or less), 123 Class B (1/4 to 10 acres), 43 Class C (10 
to 100 acres), 26 Class D (100 to 300 acres), 13 Class E (300 to 1,000 acres), and 8 Class F (1,000 to 5,000 
acres). Additionally, of these wildfires, 22 have been lightning-caused, 176 human-caused (including 
arson, campfire, debris burning, equipment use, children, and smoking), 17 miscellaneous, and 224 
missing or unidentified.  

Additionally, there have been 203 non-federal wildfires from 2009 to 2017. Of these fires, 75 have been 
Class A, 96 Class B, 18 Class C, 6 Class D, 4 Class E, 2 Class F, and 1 Class G. Information regarding the 
cause of the wildfire is not available for non-federal fires. 

Figure 6-146 shows these previous wildfires within Prowers County on a map. The previous fire events 
are overlayed on a fire occurrence layer that demonstrates fire ignition density derived from previous 
occurrences to easily visualize where the most fires have occurred in the County. It is evident there have 
been wildfires throughout the entire County, with the most occurrences near Lamar and Wiley in the 
northwest portion of the County.  
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Figure 6-146 Prowers County Previous Wildfires 
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Notable wildfires since the 2014 Southeast Region Hazard Mitigation Plan are described below. 

June 2018 - Two fires broke out on the southeast Colorado plains Friday afternoon, June 15th. The first 
burned 148 acres of uncut wheat just south of the Hixson Farms along Highway 287 (about seven miles 
south of Lamar). One structure was in danger of igniting and fire-fighting crews altered their response to 
deal with the situation, preventing any damage to the home.  Residents were evacuated and were able 
to return within twenty minutes of leaving. A second fire ignited one-half mile south of Gobblers Knob 
Rest Stop also along Highway 287. Three acres of grass were burned. A county-wide fire ban was also 
enacted during this time.177   

Probability  

Based on all of the available previous occurrence data, there have been 644 wildfires in the County from 
1992 through 2019. This equates to a 100% chance of a wildfire every year, or a highly likely probability. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Wildfires in the County have the potential to be both a public safety issue and contribute to property 
losses.  According to the Prowers County CWPP, the following are areas of highest wildfire concern for 
the County:  

Prowers County’s highest concern areas are the communities and all development near the 
communities; the recreational areas; the railroad/high-use travel corridors in the County; and 
the Arkansas River watershed for water quality. 

The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in these areas for 
firefighting and the distance required for firefighting vehicles and personnel to travel to respond.  In 
addition, structures along the WUI where wild fuel loads are in close proximity to structures are at 
increased risk. 

Wildland/grassland fires seem to increase with drought and with the increase of no-till farming due to 
less moisture available in the air, in the ground, and in the plants.  This can be attributed to both 
drought and the absence of irrigation.  There also is an apparent increase in fires in areas where the CRP 
has prohibited grazing on lands enrolled in the program.  In this instance, there is little else to stunt the 
growth of weeds, which in turn, provide fuel for fires. 

Potential impacts are further assessed by utilizing the CO-WRA data to visualize different components of 
wildfire risk throughout the County. 

Figure 6-147 shows the WUI risk in the County. The WUI risk indicates a rating of the potential impact of 
a wildfire on people and their homes in the WUI.178 According to the CSFS, 61% of the population in 
Prowers County lives within the WUI. The majority of the County’s WUI is in low to moderate negative 
impact areas. However, small portions, mostly around each jurisdiction, are in higher negative impact 
WUI areas.  

 
177 https://theprowersjournal.com/2018/06/unknown-cause-of-fires-along-highway-287/; accessed August 2019 
178 2017 CO-WRA 

https://theprowersjournal.com/2018/06/unknown-cause-of-fires-along-highway-287/
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Figure 6-147 Prowers County WUI Risk 
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Potential Losses 

The best available recorded losses from wildfire in the County are from the SHELDUS database, which 
records $18,559 in losses from 1960 to 2017 (2017 dollars). This equates to $325 in annual losses. This is 
likely a low estimate and losses from wildfires can be substantial. Wildfires can impact structures, 
infrastructure, crops, and livestock as well as cause injuries and fatalities. Additionally, as with other 
parts of the western United States, the number of wildfires and acres burned in the Great Plains has 
increased and is projected to continue to increase. From 1985 to 1994, there were an average of 33 fires 
per year on the plains. From 2005 to 2014, that average soared to 117 per year, an increase of almost 
350%.179 Causes of this increase are cited as previous fire suppression, more people living in the WUI, 
need for more education for property owners, and climate change. For example, many residents have 
created windbreaks by planting fast growing trees like red cedar and ash juniper close to their houses, 
inadvertently creating a source of fuel that is particularly volatile during prolonged periods of little to no 
rain. With this trend, wildfire losses will likely continue to grow in the County.  

All jurisdictions are at risk to losses from wildfire. Structures in WUI areas as well as agricultural land and 
rural infrastructure in areas with higher wildfire probability and intensity are at the risk to highest losses.  

Land Use and Development 

Limited development trends in the County should not greatly increase exposure or vulnerability to 
wildfires.  However, increased development in the WUI areas may create a greater risk to wildfire.  
Adherence to sound construction standards and defensible space practices would limit vulnerability of 
new development to wildfire.  If chosen as a mitigation measure, the planting of “living” wind breaks 
around existing or new homes and buildings should be set back far enough to limit wildfire vulnerability. 

6.11.12. Windstorms 

Previous Occurrences 

According to the NCEI database, there have been 40 recorded high wind events in Prowers County from 
2003 to 2019. Within this database, wind events are reported at an NWS Zone level, so it is not possible 
to derive jurisdictional data (Prowers County is one zone). In Prowers County, many of the high wind 
events are associated with winter storms or thunderstorms, but stand-alone high wind events are also 
common. The highest recorded magnitude event took place on 3/13/2019 with gusts up to 82 mph. this 
event is described below: 

An extremely powerful low pressure system (setting records for lowest pressure measurements 
in Colorado) developed over southern Colorado and created impressive wind gusts across many 
southern Colorado locations.  Some of the highest reported wind gusts with this event included 
58 to 65 mph wind gusts near the communities of Falcon, Weston, Saguache, Walsenburg, 
Palmer Lake, Pueblo and Boone.  A 69 mph wind gust was recorded near Aguilar.  70 to 74 mph 
wind gusts were recorded near Crowley, Weston and Springfield.  A 78 mph wind gust was 
noted at Blende, while 80 to 84 mph wind gusts were measured near Black Forest and Lamar 
respectively.  Locations near Truckton realized wind gusts of 85 mph with this event, while 
Cheraw experienced a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was 
measured in Colorado Springs. 

 
179 Kiowa County Independent, http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-
frontier 

http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier
http://kiowacountyindependent.com/news/1052-great-plains-new-wildfire-frontier


 442 Southeast Region Hazard Mitigation Plan - HIRA 

No damages, deaths, or injuries were recorded in the NCEI database. However, SHELDUS reports 
$5,514,375 in damages from wind events from 1960 to 2017 (2017 dollars). No further details are 
available with the SHELDUS data. Events since the 2014 Southeast Region Hazard Mitigation Plan are 
described below. 

Table 6-108 Prowers County Recent Wind Events 

Date Description 

3/18/2014 

Winds gusting in excess of 70 mph were measured over portions of southern Colorado.  
Some of the higher reported wind gusts were 59 mph at Schriever AFB (El Paso 
County)...NWS Pueblo (Pueblo County) and near Cheraw (Otero County)...60 to 64 mph 
wind gusts were recorded near Springfield (Baca County)...Peterson AFB (El Paso 
County...65 to 70 mph wind gusts impacted locations near Campo and Two Buttes 
(Baca County)...and a 75 mph wind gust was measured near Yoder (El Paso County). 

4/27/2014 
Across the far southeast plains...a strong upper level disturbance produced severe, 
damaging wind gusts and low visibilities due to blowing dust.  Vehicle accidents 
occurred (five cars and two semi-trailers), as well as downed trees and roof damage. 

4/29/2014 
A strong upper level storm system over the upper Midwest generated wind gusts in 
excess of 60 mph across the southeast plains.  Widespread low visibility prompted a 
Dust Storm Warning. 

12/23/2014 
A storm system generated high winds across the I-25 corridor and southeast plains of 
Colorado.  The highest reported wind gusts include 58 mph near Falcon (El Paso 
County...61 mph near Springfield and 71 mph near Campo (Baca County). 

11/16/2015 

A vigorous storm system produced wind gusts near 80 mph across sections of southern 
Colorado.  Some of the higher reported wind gusts included...58 to 68 mph in Colorado 
City and Blende (Pueblo County)...in Fountain and Security (El Paso County)...in Cheraw 
(Otero County)...in Lamar (Prowers County)...and 70 to 78 mph in Campo and west of 
Two Buttes (Baca County). 

3/23/2016 

A intense weather system produced strong to high winds across many sections of 
southern Colorado.  Wind gusts in the 58 mph to 69 mph range were reported across 
several locations for which there were high wind warnings.  In addition, wind gusts 
between 70 and 80 mph were also observed across portions of El Paso and Pueblo 
Counties. 

12/25/2016 

A strong upper level jet stream moving across Colorado generated strong to high winds 
from the eastern mountains into and through the southeast plains of Colorado.  
Widespread wind gusts between 60 and 70 mph occurred across the lower elevations.  
Winds gusted in excess of 75 mph across the eastern mountains and down the adjacent 
lee slopes.  Despite the high winds, widespread damage did not occur. 

3/6/2017 

A vigorous weather system generated high winds across many portions of southern 
Colorado.  Some of the higher reported wind gusts included: near 60 mph at Florence 
(Fremont County) and Lamar (Prowers County), 60 to 70 mph near Two Buttes (Baca 
County), Cheraw (Otero County), Walsenburg and La Veta (Huerfano County), Wetmore 
(Custer County), and Hoehne (Las Animas County), 70 to 80 mph at Colorado City 
(Pueblo County), and around 85 mph near La Veta Pass ((Costilla County) and Swissvale 
(Fremont County). 

3/24/2017 
A potent winter storm produced snow and high winds across in I-25 corridor and plains. 
Some of the higher reported wind gusts included: near 60 mph at Cheraw (Otero 
County) and Colorado Springs, Fountain, Truckton, Peterson AFB (El Paso County),  60 
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Date Description 
to 70 mph near Colorado City (Pueblo County), La Veta (Huerfano County), Thatcher 
and Hoehne (Las Animas County), Springfield (Baca County),  Finally, wind gusts of 
around 75 mph were observed near Campo (Baca County) and Blende (Pueblo County). 

4/13/2018 

A passing storm system produced winds, gusting to around 80 mph at times over 
sections of southern Colorado.  Wind gusts between 58 mph and 65 mph were realized 
near Two Buttes, Truckton, the Lamar Airport, the Colorado Springs Airport and the Air 
Force Academy.  Wind gusts between 66 mph and 70 mph were recorded at the La 
Junta airport while a 76 mph wind gust was measured near Springfield.  Finally, a wind 
gust that clocked 79 mph occurred near Campo. 

4/17/2018 

An intense storm system produced strong winds in excess of 80 mph at times over large 
sections of southern Colorado.  Some of the highest reported wind gusts with this event 
included wind gusts between 58 mph and 64 mph near Holly, Weston, Westcreek, 
Sargents, Florence, Truckton, Del Norte, Gardner, Monument, Penrose, Springfield, San 
Miguel, Wetmore, the Royal Gorge, the Fort Carson Airport and the Air Force Academy. 
Wind gusts between 65 and 69 mph were observed near Creed, San Isabel, Blende, 
Canon City, Two Buttes, Walsenburg, La Veta Pass as well as the Alamosa, Colorado 
Springs, Pueblo and Trinidad airports.  Wind gusts between 70 and 79 mph were noted 
near Colorado City, Swissvale, La Veta Pass, Wagon Wheel Gap, the Pikes Peak Summit 
and the La Junta and Lamar airports.  In addition, a wind gust of 85 mph was measured 
near Wolf Creek Pass. 

11/24/2018 

A storm system produced winds, gusting to 80 mph at times over portions of southern 
Colorado.  Wind gusts between 58 mph and 65 mph were recorded near Walsenburg, 
Springfield, Hoehne, Sargents, Cheraw, Peterson Air Force Base, Lamar and Fountain.  
Wind gusts between 66 mph and 70 mph were measured near Weston and the Air 
Force Academy.  Finally, a wind gust that clocked 80 mph was realized near the Pikes 
Peak summit. 

3/13/2019 

An extremely powerful low pressure system(setting records for lowest pressure 
measurements in Colorado)developed over southern Colorado and created impressive 
wind gusts across many southern Colorado locations.  Some of the highest reported 
wind gusts with this event included 58 to 65 mph wind gusts near the communities of 
Falcon, Weston, Saguache, Walsenburg, Palmer Lake, Pueblo and Boone.  A 69 mph 
wind gust was recorded near Aguilar.  70 to 74 mph wind gusts were recorded near 
Crowley, Weston and Springfield.  A 78 mph wind gust was noted at Blende, while 80 to 
84 mph wind gusts were measured near Black Forest and Lamar respectively.  Locations 
near Truckton realized wind gusts of 85 mph with this event, while Cheraw experienced 
a wind gust of 89 mph.  Finally, an incredible wind gust of 96 mph was measured in 
Colorado Springs. 

Total 13 
 

Probability  

Based on 40 recorded high wind events from 2003 to 2019, there is a 100% chance of an event occurring 
annually, equating to a highly likely probability.  
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Vulnerability Assessment 

Inventory Exposed/Impacts 

High winds are primarily a public safety and economic concern.  Windstorms can cause damage to 
structures and power lines which in turn can create hazardous conditions for people.  Debris flying from 
high wind events can shatter windows in structures and vehicles and can harm people that are not 
adequately sheltered. 

Impacts from high winds include: 

• Erosion (soil loss) 
• Dry land farming seed loss,  
• Windblown weeds, such as tumbleweed 
• Power line impacts and economic losses from power outages 
• Occasional building damage, primarily to roofs 

There is little information to indicate damages from wind events. Mitigation measures, such as “Living 
Snow Fences” (and traditional snow fences) have been established to protect roadways and/or 
farmsteads from wind-blown snow.  Conversely, the frequent windmills that dot the landscape use the 
prevailing winds to capture the power of the wind to pump groundwater for livestock.  

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as windstorm 
events in the region can be sufficient in magnitude to overturn these lighter structures.  Livestock that 
may be contained in these structures may be injured or killed, causing economic harm to the rancher 
who owns both the structure and the livestock.  Overhead power lines are vulnerable and account for 
the majority of historical damages.  State highways can be vulnerable to high winds and dust storms, 
where high profile vehicles may be overturned by winds and lowered visibility can lead to multi-car 
accidents. Additionally, high winds on hot, dry days can lead to dangerous fire conditions, and high 
winds during a wildfire can increase the rate of spread and intensity of the fire. 

Potential Losses 

SHELDUS reports $5,514,375 in damages from wind events from 1960 to 2017 (2017 dollars). This 
equates to $96,743 in annual damages. It is difficult to determine details on losses since the SHELDUS 
data does not provide loss or damage information. However, it is evident that losses can be expected in 
Prowers County from wind events. All jurisdictions are vulnerable to losses from these events.  

Land Use and Development 

Future development projects should consider windstorm hazards at the planning, engineering and 
architectural design stage with the goal of reducing vulnerability.  Limited development trends in the 
County are not expected to increase vulnerability to the hazard. 

6.11.13. Winter Storms 

Location 

The entire County is subject to winter storm events. Prowers County averages approximately 25 inches 
of snow per year. 
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Previous Occurrences 

According to the NCEI database, there have been 20 recorded blizzard, winter storm, winter weather, 
heavy snow, or ice storm events from 2005 to 2019. The NCEI events are reported by zone, so it is 
difficult to derive jurisdictional information (Prowers County is one zone). No damages, deaths, or 
injuries were reported with these events. However, SHELDUS reports $15,613,651 in damages from 28 
events. Events since the 2014 Southeast Region Hazard Mitigation Plan are described below. Notable 
winter storm events that impacted Prowers County prior to the 2014 Southeast Region Hazard 
Mitigation Plan are described in Appendix C. 

Table 6-109 Winter Storm Events in Prowers County, 2014-2019 

Date Type Description 

2/3/2014 Winter 
Storm 

An intensifying storm system across southeast Colorado generated heavy 
snow in combination with gusty northerly winds at times.  Generally, around 
6 inches accumulated across the warning area in the southeast counties. 
Lesser amounts occurred outside the warning area...including...4 to 5 inches 
near Pueblo Reservoir and Beulah (Pueblo County), Monument and 
Colorado Springs (El Paso County), Trinidad (Las Animas County), La Junta 
and Cheraw (Otero County).  Finally, 12 inches of snow was measured at 
Wolf Creek Pass in Mineral county. 

2/21/2015 Winter 
Storm 

A vigorous winter storm system impacted large portions of southern 
Colorado with significant snow and gusty winds.  Some reported snow 
amounts included 6 to 10 inches at Colorado Springs (El Paso 
County)...Woodland Park (Teller County)...Pueblo and Pueblo West (Pueblo 
County)...Salida (Chaffee County)...Texas Creek (Fremont County)...Crestone 
(Saguache County) and Alamosa.  Eleven to 15 inches graced Monument and 
the Air Force Academy (El Paso County)...Penrose (Fremont 
County)...Walsenburg (Huerfano County)...Poncha Springs (Chaffee 
County)...while 16 to 20 inches of snow was measured near Beulah and 
Colorado City (Pueblo County)...Rosita (Custer County) and Monarch Pass 
(Chaffee County).  Twenty to 26 inches was noted near Westcliffe (Custer 
County)...Rye (Pueblo County) and Maysville (Chaffee County)...while 39 
inches covered Wolf Creek Pass (Mineral County). 

11/17/2015 Winter 
Storm 

A vigorous storm system produced heavy snow in combination with strong 
winds and deep snow drifts to many sections of southern Colorado.  Some 
of the higher reported snow amounts and snow drifts from this event are as 
follows...12 to 14 inches near Walsenburg (Huerfano County) and Aguilar 
(Las Animas County) with 3 foot drifts...16 inches with 3 foot drifts near 
Branson (Las Animas County)...18 inches with 5 foot drifts 10 miles to the 
west-northwest of Kim (Las Animas County)...18 inches near Springfield 
(Baca County) and near the Spanish Peaks (Huerfano County)...20 inches 
near Monument (El Paso County) with 4 foot drifts...and 20 to 22 inches 
near Woodland Park (Teller County)...Trinidad (Las Animas County) and the 
summit of Wolf Creek Pass (Mineral County).  I-25 was closed for a time 
south of Walsenburg, as well as US Highway 160 in Baca and Las Animas 
Counties, and US Highway 287 in Prowers and Baca Counties.  People were 
stranded on US Highway 287 south of Lamar, and had to be rescued. 
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Date Type Description 

12/13/2015 Winter 
Storm 

A storm system generated snow, heavy at times, across to portions of 
southern Colorado.  Wind whipped snow occurred across the far eastern 
plains in portions of Kiowa and Las Animas Counties, and all of Prowers and 
Baca Counties causing major impacts. Elsewhere, heavier snow totals 
included...6 inches at Monarch Pass and Buena Vista (Chaffee County)...7 
inches near Leadville (Lake County)...9 inches at the summit of Wolf Creek 
Pass (Mineral County)...Salida (Chafee County) and near Westcliffe (Custer 
County) and 12 inches at Maysville (Chaffee County). 

1/14/2017 Winter 
Storm 

A Pacific storm system generated gusty winds and heavy snow to southern 
Colorado, especially over the higher terrain.  Some of the higher reported 
snow totals included: 6 to 9 inches near the Spanish Peaks and Walsenburg 
(Huerfano County), Rye and Beulah (Pueblo County), Monte Vista (Rio 
Grande County), Leadville (Lake County), Kim, Hoehne, Trinidad (Las Animas 
County), Maysville (Chaffee County), and 17 inches near Monarch Pass 
(Chaffee County). 

4/29/2017 Winter 
Storm 

A vigorous late Spring storm impacted many sections of southern Colorado 
with impressive snow amounts in combination with gusty winds and 
localized snow drifts around 5 feet in combination with many downed tree 
limbs.  Some of the higher reported snow totals with this event included six 
to nine inches of snow near Leadville, Salida, the Air Force Academy, Lamar, 
Woodland Park, La Junta, Texas Creek, Pueblo, Rocky Ford and Maysville.  
Ten to fifteen inches of snow was noted near WestCliffe, Manzanola, 
Walsenburg, Black Forest, Calhan, Pueblo West, Monument, Avondale, 
Springfield and Blende.  15 to 20 inches of snow graced the communities of 
Wetmore, Pritchett and Holly.  23 inches of snow was measured near 
Beulah.  An impressive 25 to 30 inches of snow covered the communities of 
Rye, Colorado City and Two Buttes, while a whopping 39 inches of snow 
impacted San Isabel. 

12/26/2018 Winter 
Storm 

A storm system produced snow, heavy at times in combination with strong 
winds across portions of the far southeastern Colorado.  Three inches of 
snow was recorded near the community of Two Buttes.  In addition to the 
snow, wind gusts between 58 and 63 mph were recorded near Lamar, 
Springfield and Campo respectively. 

2/22/2019 Winter 
Storm 

A slow moving snow storm generated widespread snow, heavy at times over 
many portions of southern Colorado.  Some of the higher reported snow 
totals with this event included six inches of snow near Creede, Monument, 
Florissant, Palmer Lake and Rye.  Seven inches of snow graced locations near 
Buena Vista, Cascade, Hillside, Rosita, Westcliffe, Colorado City, Texas Creek 
and Beulah.  Eight inches of snow was observed near South Fork, Colorado 
Springs and Manitou Springs.  Locations near the Spanish Peaks, Black Forest 
and San Isabel recorded nine to ten inches of snow with this event, while 
Wolf Creek Pass was inundated with 40 inches of snow with this storm 
system. 

3/13/2019 Blizzard 
A blizzard termed a “bomb cyclone” impacted much of Colorado’s Front 
Range and Eastern Plains. To qualify as a "bomb cyclone," an area of low 
pressure must drop at least 24 millibars in 24 hours or less. A Barometric 
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Date Type Description 
pressure reading of 970.4 mb recorded in Lamar on March 13 is the lowest 
reading ever recorded in the State. The blizzard produced 80-90 mph winds, 
stranded people on impassable roadways, and caused power outages 
throughout the Region. 

Total: 9   
 

Probability 

Utilizing the 20 reported NCEI events from 2005-2019, there is a 100% chance of a winter storm event 
occurring annually in Prowers County, equating to a highly likely probability. Although they may not all 
be damaging events, winter weather occurs every year in the County. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

All jurisdictions in the County are vulnerable to winter storm impacts. The threat to public safety is 
typically the greatest concern when it comes to impacts of winter storms.  But these storms can also 
impact the local economy by disrupting transportation and commercial activities.  Winter storms are 
occasionally severe enough to overwhelm snow removal efforts, transportation, livestock management, 
and business and commercial activities.  The Region can experience high winds and drifting snow during 
winter storms that can occasionally isolate individuals and entire communities and lead to serious 
damage to livestock populations and crops.  Winter storms contribute directly to the extreme cold 
hazard profiled in Section 4.11.4.  

Travelers on highways in the County, particularly along remote stretches of road, can become stranded, 
requiring search and rescue assistance and shelter provisions. 

Previous occurrences yielded significant impacts from this hazard in the past.  Structural losses to 
buildings are possible and structural damage from winter storms in Colorado have resulted from severe 
snow loads on rooftops.  Older buildings are more at risk, as are buildings with large flat rooftops (often 
found in public buildings such as schools).  The County’s elderly population is a potentially vulnerable 
demographic during severe winter storms.  Smaller communities prevalent in the region may become 
isolated during winter storm events. Persons that choose to live in these areas are generally self-
sufficient, or should be, as government and emergency services may be limited during a severe winter 
storm. 

Another common impact of blizzards and severe winter storms on the County is power loss.  The weight 
of heavy continued snowfall and/or ice accumulating on power lines often brings them to the ground 
causing service disruptions for thousands of customers.  This can cause a loss of community water and 
sewer services, as well as the supply of gasoline, as these services almost always require electrical 
pumps.  In addition, prolonged power outages can mean loss of food to grocery stores, large facilities 
that provide feeding services (such as prisons, hospitals and nursing homes), and restaurants. 

Winter storms can be particularly hard on herds of cattle in the County.  Severe storms can strand herds 
in remote areas.  Lengthy blizzards or particularly deep snow can leave cattle without feed from 
ranchers.  Snow cover removes grass and vegetation as a food source.  Large blizzards can cause large 
losses of cattle, leaving ranchers monetarily impacted. 
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Potential Losses 

Based on SHELDUS data, from 1960 to 2017 there has been $15,613,651 (2017 dollars) in total losses 
from winter weather events. This equates to $273,923 in annual losses. Losses can be expected in all 
jurisdictions. Municipalities will most likely experience losses in the form of structure/infrastructure 
damages, and rural parts of the County can experience significant crop and livestock losses as well as 
structure/infrastructure losses. Impact to travel can be significant across the County. Injuries and 
fatalities are possible throughout the County as well. 

Land Use and Development 

Future residential or commercial buildings built to code (for those areas with building codes) should be 
able to withstand snow loads from severe winter storms.  As development and populations increase, 
more people will be exposed to the winter storm hazard, therefore increasing pressure on local 
government snow removal and emergency services.  Areas without building codes should consider 
adopting and enforcing some type of building code. 

4.11.13. Cyber Hazards 

Previous Occurrences 

Across the southeast region, there have been two reported events where counties paid ransomware. 

Probability 

Although there have been very few previous occurrences, ransomware attacks are becoming more 
common, particularly geared towards local governments. Therefore, the probability of occurrence is 
determined to be possible. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Cyber attacks can impact government operations, release sensitive information, and impact critical 
facilities. Society is dependent on technology for day to day operations, and a major attack could have 
significant and widespread impacts. Additionally, a cyber attack could interfere with emergency 
response activities in the event of a disaster. An attack may also reduce the public’s trust in the 
government. 

Potential Losses 

It is difficult to predict potential losses without much previous occurrence data. However, as mentioned 
above, losses could vary significantly based on the event. Losses could be occurred through paying an 
attacker. Additionally, a large-scale attack could cause economic losses if services are impacted through 
an attack. 

Land Use and Development 

As population increases in the County, more people are exposed to the impacts of a potential cyber-
hazard. However, with lack of significant population growth in the County, land use and development 
are not projected to impact this hazard. 
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4.11.14. Hazardous Materials Release 

Location 

Locations of fixed facilities in Prowers County were determined by utilizing the EPA Facility Registry 
Service (FRS) database. The FRS provides access to a single source of comprehensive information about 
facilities subject to environmental regulations or of environmental interest.180 Facilities that are 
regulated for hazardous materials, hazardous waste, toxic releases, etc. are listed under the FRS. 
According to this source, Prowers County has 10 fixed facilities that could result in a hazmat release, as 
shown inFigure 6-148. 

 
180 https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/ 

https://iaspub.epa.gov/sor_internet/registry/facilreg/home/basicinformation/
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Figure 6-148 Prowers County EPA Fixed Facility Sites 
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For transportation related incidents, in Prowers County Highways 50 and 287 are designated Hazardous 
Materials Routes by CDOT. Additionally, Highway 385 is a designated Gasoline, Diesel Fuel, and Liquified 
Petroleum Gas Route. The AT & SF Railroad also runs through Prowers County. These areas could be 
more likely sources of transportation related hazmat incidents. 

Previous Occurrences 

The US Department of Transportation’s Pipeline and Hazardous Materials Safety Administration 
(PHMSA) tracks transportation related hazardous materials spills and occurrences. Incidents are 
described in Table 6-110 below. There has been a total of 21 incidents from 1973 to July 2019, totaling 
$293,583in damages. Twenty of these events have been highway related and one rail. Of these events, 
20 have been recorded near Lamar and one near Holly. 

Table 6-110 Prowers County Previous Hazmat Events 

Date City 
Non- 

hospital 
Injuries 

Damages Mode of 
Transportation Description of Events 

6/4/2016 Lamar 0 $0 Highway 

During transit there was a drum that 
was not secured and shifted causing a 
pallet to puncture the drum and 
product was released. Facility 
personnel utilized absorbents to 
recover product and placed into a 
container for disposal. 

3/8/2014 Lamar 0 $5,000 Highway 

A driver of a Landstar flat bed noticed 
upon inspection of his load that one of 
the poly totes had a puncture towards 
the top corner. The driver stated that it 
appeared that only a minimal amount 
of material was released due to the 
material sloshing around in the tote 
during shipment. The material spread 
no further than the actual outside 
body of the tote. Contractors arrived 
on scene and transferred the material 
to a replacement tote. 

9/2/2012 Lamar 0 $13,832 Highway 

Incident Background:    On September 
2  2012  at approximately 6:00 am CDT  
a tractor-trailer operated by CRST was 
involved in a roll-over incident. As a 
result the cargo shifted releasing an 
undetermined amount of herbicide  
paint  and ink inside the trailer.    
Emergency Response:    On September 
2  2012  at approximately 11:26 AM 
CDT  Mr. Lee Copblentz with CRST  
retained Cura Emergency Services 
(CES) to manage the cleanup 
operations within the trailer. The CES 
incident manager contacted Officer 
Jason Brandy with the Colorado State 
Patrol Hazmat Patrol to gain additional 
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Date City 
Non- 

hospital 
Injuries 

Damages Mode of 
Transportation Description of Events 

information about the release. Based 
on available information  the CES 
incident manager dispatched a crew 
from Belfor Environmental to assess 
the site and perform the corrective 
actions.    Regulatory Notification:    
The release was contained to the 
interior of the trailer. No sensitive 
receptors were impacted; therefore no 
state regulatory notification was 
necessary. Additionally  on September 
2  2012  at approximately 11:35 am 
CDT  onsite Colorado State Patrol 
Hazmat Patrol personnel  Mr. Jason 
Bandy  advised the CES incident 
manager no regulatory notification 
would be necessary.    Corrective 
Actions:    Belfor personnel met with 
Mr. Bandy. Crews donned the proper 
PPE to make entry into the trailer. 
Belfor personnel collected and 
containerized all damaged or leaking 
herbicide containers into (3) three 55-
gallon poly drums for transport and 
disposal. Damaged and leaking 
containers of ink and paint were 
collected and containerized into (14) 
fourteen 55-gallon drums for transport 
and disposal. Once all damaged  and 
leaking products were removed  from 
the trailer  crews deployed granular 
absorbents to the trailer's surfaces to 
solidify any free-standing product. All 
spent absorbents were collected and 
containerized into (1) one 55-gallon 
drum. Belfor personnel wiped all 
impacted surfaces of the trailer with 
absorbent pads until no visual or 
olfactory evidence of ink  paint or 
herbicide could be observed at the 
site. The trailer was then up righted 
and towed from the area. With the site 
returned to pre-spill conditions  Belfor 
personnel demobilized from the site. 

6/9/2008 Lamar 0 $206,441 Highway 

Driver went off of shoulder on hwy 287 
in Lamar, CO at mm69. He over 
corrected rolling the tractor  & trailer. 
The tractor trailer ended up right and 
across both lanes of traffic. The 
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Date City 
Non- 

hospital 
Injuries 

Damages Mode of 
Transportation Description of Events 

cylinders on the trailer contained 
residual acetylene gas. 215 approx. 
Cylinders came off the trailer during 
the rollover. Some of the cylinder 
values were knocked off causing the 
residual acetylene to ignite. The driver 
got out of the truck was checked out at 
Prowers medical center with bruising 
only  & was released. The residual 
acetyle gas burned off from the 
cylinders without further incident. 

7/6/2004 Lamar 0 $0 Highway See hmone report a040344 

2/7/2003 Lamar 0 $55,500 Highway 

Due to icy road conditions  the driver 
skidded onto the soft shoulder of the 
road  lost control of his vehicle which 
caused the trailer to turn over. The 
resulting load shift damaged a number 
of containers  spilling product inside 
the trailer. Under supervision of the 
highway patrol  the spill was 
remediated on-site by cems  the 
undamaged product moved to another 
trailer and removed. The resulting 
waste will be incinerated at an epa 
approved facility. 

8/7/2002 Lamar 0 $8,000 Highway 

Packages were loaded at sea level and 
shipped to high altitude  causing 
pressure to build in container  
containers then overflow because they 
were overloaded. Product then spilled 
out. Acid ate flooring causing damage. 

5/29/2002 Lamar 0 $10 Highway 

Our shipper installs an overfill probe at 
time of loading in washout. After load 
is on shipper removes probe & 
reinstalls washout cap  cap was not as 
tight as it could have been. When leak 
was discovered  cap was retightened 
and load continued without further 
incident. Amount of product lost was 
minute no clean-up required. 

5/5/1998 Holly 0 $350 Highway 

Driver was required to pump off 
product into an above ground tank.  A 
brand new roper pump had been 
installed on his truck and this was the 
first time the pump was used.  When 
the driver engaged the pump  the 
pump started pumping backwards and 
pumped product out through the inlet 
valve and not through the discharge 
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Date City 
Non- 

hospital 
Injuries 

Damages Mode of 
Transportation Description of Events 

valve causing approx 150 gallons of 
diesel fuel to spill into a trough located 
next to the above ground tank.  The 
driver turned the pump off and 
notified the customer who cleaned up 
the spill. 

7/7/1996 Lamar 0 $4,450 Highway 

One drum leaked enroute from casper 
to Denver and drum was overpacked 
at Denver.  At Lamar. Two more drums 
were found to be leaking and smith 
riedel was called to contain and 
overpack two drums.  All 3 overpacked 
drums were forwarded to consignee.  
Statement from bob wiegand - Denver 
safety supv. 

9/30/1989 Lamar 0 $0 Highway  

7/17/1989 Lamar 0 $0 Highway  

10/24/1984 Lamar 0 $0 Highway  

5/24/1984 Lamar 0 $0 Highway  

9/2/1981 Lamar 1 $0 Highway  

11/11/1977 Lamar 0 $0 Highway  

10/25/1977 Lamar 0 $0 Highway  

3/5/1976 Lamar 0 $0 Highway  

10/20/1973 Lamar 0 $0 Highway  

10/14/1973 Lamar 0 $0 Rail  

8/4/1973 Lamar 0 $0 Highway  

Total: 21  1 $293,583   

 

There have not been any significant fixed facilities hazmat incidents in Prowers County. 

Probability  

Based on 21 previous occurrences from 1973 to 2019, there is a 46% chance of annual occurrence of a 
hazmat incident in Prowers County, equating to a likely probability. It is most probable for a 
transportation related incident to occur over a fixed facility incident. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

People and the environment are at the highest risk to hazmat incidents in Prowers County. As 
demonstrated by previous occurrences, drivers transporting hazardous materials are at a risk to 
accidents that may lead to releases. Populations near the highway are at a higher risk to transportation 
related hazmat incidents. Highways with designated hazardous materials or gasoline, diesel fuel, and 
liquified petroleum gas routes pass all jurisdictions in the County except for Hartman. Fixed Facility 
releases are less common in the County, however, there is still potential for a release. Fixed facilities are 
located in Lamar, Wiley, and in unincorporated County near the border of Bent County, increasing the 
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risk of a release in the communities. Additionally, a release can significantly impact natural resources 
such as surface water, groundwater, and soil. Remediation for environmental impacts can be a costly 
expense. 

Potential Losses 

Losses from a hazmat incident can come in the form of direct impacts and response as well as ongoing 
clean up after the incident. Additionally, a hazmat incident can cause injuries or death to nearby 
populations. Prowers County has experienced $293,583 in damages from hazmat incidents from 1973 to 
July 2019, equating to $6,382 in annual losses.  

Land Use and Development 

Future development in the County will increase the number of people exposed to possible hazardous 
materials incidents.  Continued training for emergency response personnel, as well as the 
implementation of reverse 911 systems, can greatly reduce risks to people in spill zones.  Continued 
public education to the risks and amount of hazardous materials either fixed in or traveling through the 
County will also reduce risks to public safety. 

4.11.15. Pandemic and Zoonotic Diseases 

Previous Occurrences 

Pandemic Influenza 

There were four acknowledged pandemics in the twentieth century and one in the twenty-first century. 
It is likely these pandemics impacted Prowers County. 

• 1918-19 Spanish flu (H1N1)—This flu is estimated to have sickened 20-40% of the world’s 
population. Over 20 million people lost their lives. Between September 1918 and April 1919, 
500,000 Americans died. The flu spread rapidly; many died within a few days of infection, others 
from secondary complications. The attack rate and mortality were highest among adults 20-50 
years old; the reasons for this are uncertain.  

• 1957-58 Asian flu (H2N2)—This virus was quickly identified due to advances in technology, and 
a vaccine was produced. Infection rates were highest among school children, young adults, and 
pregnant women. The elderly had the highest rates of death. A second wave developed in 1958. 
In total, there were about 70,000 deaths in the United States. Worldwide deaths were 
estimated between 1 and 2 million. 

• 1968-69 Hong Kong flu (H3N2)—This strain caused approximately 34,000 deaths in the United 
States and more than 700,000 deaths worldwide. It was first detected in Hong Kong in early 
1968 and spread to the United States later that year. Those over age 65 were most likely to die. 
This virus returned in 1970 and 1972 and still circulates today. 

• 2009-2010 Swine flu (H1N1)—This flu strain was first detected in the U.S. in California in April 
2009. It was identified as H1N1 but was not the exact strain that appeared in 1918. Worldwide 
health response quickly ramped up in April in preparation for a pandemic. All 50 U.S. states 
reported cases of 2009 H1N1 by June 19, 2009. This strain caused 14,286 deaths worldwide and 
2,117 laboratory-confirmed deaths in the U.S. according to the CDC. In Baca County, there was 
one confirmed death from the Swine Flu. 
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Hantavirus 

From 1993 (when the disease was first reported by CDPHE) and December 2018, there has been one 
reported case of hantavirus in Prowers County. However, hantavirus is typically found in rural areas like 
Prowers County, so the County is still vulnerable to the virus. Statewide during this timeframe, there has 
been 115 cases, with 41 of those ending in a fatality.181 

Plague 

The CDPHE reported that between 2005 and 2017, 20 cases of human plague have been documented in 
Colorado, none in Prowers County. 

Rabies 

Rabies is tested in wild and domestic animals across the State, including bats, skunks, other wildlife, and 
domestic animals. The CDPHE reports on positive-tested animals since 2007. Figure 6-149 shows rabies-
positive terrestrial mammals during this time period, with several reports in Prowers County.  

Figure 6-149 Colorado Rabies Positive Mammals 

 

 
181 CDPHE; https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub 

https://docs.google.com/document/d/1BBBKElU9sUHKKXVh93anVcOnouyISJ2AgNExlkb3MmE/pub
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Tularemia 

According to the CDPHE, there were 88 cases of tularemia statewide from 2012-2017. None of these 
cases occurred in Prowers County. 

West Nile Virus 

According to the CDPHE, in Otero County there has been 86 cases of West Nile virus from 2002-2018. 
Since 2002, Colorado has experienced 5,409 cases of West Nile virus, and has one of the highest incident 
rates of West Nile virus in the nation.182 

Probability 

Similar to infestations, the calculation for future occurrence of the diseases profiled here must first be 
considered in light of circumstances.  The diseases are naturally occurring in the populations of animals 
which always reside in the County.  In addition, this plan examines when these diseases manifest in 
severe injury or fatalities among humans.  Given these assumptions, the likelihood of future occurrence 
is likely. 

Vulnerability Assessment 

Inventory Exposed/Impacts 

Pandemic Influenza 

The total County population of 12,004 could potentially be exposed to a pandemic flu outbreak. 
According to the Colorado Department of Public Health and Environment’s Internal Emergency 
Response Implementation Plan, susceptibility to the pandemic influenza virus strain will be universal, 
and the disease affect approximately 30% of the State’s overall population. 

Illness rates will be highest among school-age children (about 40%) and decline with age. Among 
working adults, an average of 20% will become ill during a community outbreak. In a severe pandemic, it 
is expected that absenteeism may reach 40% due to illness, the need to care for ill family members, and 
fear of infection.  

The number of hospitalizations and deaths will depend on the virulence of the virus. Risk groups cannot 
be predicted with certainty. During the annual influenza season, infants, the elderly, the chronically ill, 
and pregnant women are usually at higher risk. But, in contrast, in the 1918 pandemic, most deaths 
occurred among young, previously healthy adults. 

If a pandemic event affected 30% of the Prowers County population, approximately 3,601 people in the 
County could become ill. Local medical staff and resources would be quickly overwhelmed. Public fear 
and anxiety could cause some panic behaviors. The more densely populated areas of the County as well 
as schools and hospitals would likely be more susceptible to the spread of the flu. It is difficult to 
quantify potential losses any further. 

Zoonotic Diseases 

The primary concern with zoonotic diseases is the impacts to human health. Zoonotic diseases can cause 
severe illness or death in populations. Additionally, zoonotic diseases can impact domestic livestock, 

 
182 https://www.cdc.gov/westnile/statsmaps/cumMapsData.html 
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which can negatively affect the agriculture economy of the County. Due to the rural nature of the 
County, the populations will continue to be exposed to animals that carry zoonotic diseases. 

People who work or recreate outside are at a higher risk to West Nile virus, although the whole 
population of the County is at risk. According to the CDPHE, people of any age can get West Nile virus. 
However, the elderly are at the greatest risk for severe disease. People with certain medical conditions 
such as cancer, diabetes, hypertension, kidney disease, and people who have received organ transplants 
are also at greater risk for serious illness. In Prowers County, 16.7% of residents are 65 years or older. 
These age groups are more vulnerable to the severe impacts of West Nile virus.  

Potential Losses 

Losses associated with pandemic influenza and zoonotic diseases in this profile are primarily the impact 
to people, causing sickness and death. Additionally, pandemic flu can have a direct economic impact 
through costs such as response costs (hospitalizations, drug costs, etc.) and an indirect economic impact 
such as loss of productivity at work/school. Additionally, livestock infected with zoonotic diseases can 
cause economic losses to the agriculture industry. With a lack of recorded losses in the County, it is 
assumed all jurisdictions are at equal risk to losses. 

Land Use and Development 

Future development is not expected to be significantly impacted by this hazard, though population 
growth in each county could increase exposure to West Nile Virus and pandemic flu, and increase the 
ability of each disease to be transmitted among the population of the County.  If the median age of 
County residents continues to increase, vulnerability to pandemic and zoonotic diseases may increase, 
due to the fact that these diseases are more deadly to senior citizens. 
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7. Appendix A: Local Planning Committee / Meeting 
Sign-in Sheets and Agendas 

County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Baca Rex Allen Fire Chief   Walsh 
Baca Spike Ausmus Commissioner     
Baca Everett Brisendine EM Backup     
Baca Rick Butler Commissioner     
Baca Dennis Carlson   Public Works Walsh 
Baca Bill Carwin   Schools Pritchett 

Baca Cecelia Deen   
Southeast Colorado 
Hospital   

Baca Corey Doss   Schools Vilas 

Baca David Engel   
Southeast Colorado 
Hospital   

Baca Leroy England Fire Chief     
Baca Elissa Forgey PIO     
Baca Shiloh Freed Commissioner     

Baca Dean George 
Dispatch 
Director Law Enforcement   

Baca Jessami Graham 
Public Health 
Director Public Health   

Baca Lars Grahn Fire Chief     
Baca Chris Griffin Under Sheriff Law Enforcement   

Baca Mark Hall 
SECPA District 
Manager SECPA   

Baca Richard Hargrove   RE-2 Schools Springfield 
Baca Plainsman Herald       
Baca Rita Hetrick   Walsh Healthcare   
Baca Stephanie Hund   Schools Walsh 
Baca Mike Ingle   Public Works Springfield 

Baca Colby Jenkins Walsh Chief 
Law Enforcement/Walsh 
Healthcare Walsh 

Baca Nikki Johnson   Schools Campo 
Baca Kyle Lasley   Schools   
Baca Jennifer Leathers EM Baca County OEM   

Baca Jared Leathers 
Elkhart COOP 
Manager     

Baca Matty Manly   
Southeast Colorado 
Hospital   

Baca Katrina Martin Springfield Chief Law Enforcement Springfield 
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County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Baca Vic McGinnis   Public Works Springfield 
Baca Bob Morrow Coroner Law Enforcement   
Baca Aaron Olivieri Regional Trainer     
Baca Lynn Orebaugh Fire Chief     

Baca Steve Sanchez   
Southeast Colorado 
Hospital   

Baca Aaron Shiplett Sheriff Law Enforcement   
Baca Marcus Stegman Fire Chief     
Baca Kim Tate   Walsh Medical Clinic   
Baca Chris Westphal Fire Chief     

Baca Laura Wilson   
Southeast Colorado 
Hospital   

Baca Cherilyn Wittler EMS Director 
Southeast Colorado 
Hospital   

Baca       Public Works Pritchett 
Baca       Public Works Springfield 
Baca       Public Works Two Buttes 
Baca       Public Works Campo 
Baca       Public Works Walsh 

Bent Ron Clodfelter   
Las Animas Light and 
Power Las Animas 

Bent Jim Collins Mayor   Las Animas 

Bent Calvin Fiek 
County 
Administrator     

Bent Elsie Goines Superintendent 
Las Animas School 
District Las Animas 

Bent Clay Hasser Fire Chief Hasty Mclave Fire Dept   

Bent Kim Macdonnell 
Bent County 
Comissioner     

Bent Chuck Netherton 
Bent County 
Comissioner     

Bent John Palomino   Chief Security Core Civic   
Bent Jim Pryor Fire Chief   Las Animas 
Bent Jake Six   Bent County Sheriff   

Bent John Spano 
Ambulance 
Director     

Bent Rick Stwalley EM     

Bent Jean Sykes 
Bent County 
Comissioner     

Bent Omer Tamir Director 
Bent County Public 
Health   
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County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Crowley John Reitan   

Note: All LPC 
communications 
managed through 
County EM   

Kiowa Mandy Adamson   Eads Consumer Supply Eads 
Kiowa Tina Adamson Administrator Kiowa County   

Kiowa Connie Brase   
Southeast Mental 
Health   

Kiowa Jimmy Brown County Coroner Brown Funeral Home   

Kiowa Van Brown, Jr. Director 
Town of Eads Public 
Works Eads 

Kiowa Renay Crain   

Emergency Prepardness, 
Kiowa County Hospital 
District   

Kiowa Delton Eikenberg       

Kiowa JoLynn Idler   
Prowers/Kiowa County 
Public Health 

Prowers, 
Kiowa 

Kiowa Zach Kopasz Director 
Kiowa County Fire 
Protection District   

Kiowa Char Korrell   
Kiowa County Hospital 
District   

Kiowa Shane Lessenden   
Haswell Fire 
Department Haswell 

Kiowa AJ McCracken 
District Fire 
Chief 

Kiowa County Fire 
Protection District   

Kiowa Michelle Nelson Mayor Town of Haswell Haswell 

Kiowa Donald Oswald 
Kiowa County 
Commissioner     

Kiowa Jan Richards Director KCEDF   

Kiowa Terry Riley Vice President 
Kiowa County Fire 
Protection District   

Kiowa 
Howard 
(Butch) Robertson 

Kiowa County 
Commissioner     

Kiowa Roger Saffer Owner Saffer Spraying   

Kiowa Richard Scott 
Kiowa County 
Commissioner     

Kiowa Joe Shields Mayor Town of Eads Eads 

Kiowa Glenn Smith Superintendent 
Kiowa County School 
District RE-1   

Kiowa Bret Smith 
Field 
Investigator 

Colorado Humane 
Society   

Kiowa Rick Spady Foreman Road and Bridge   
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County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Kiowa Jay Specht President 
Kiowa County Fire 
Protection District   

Kiowa Kris Stokke       

Kiowa Eunice Weber Director 
Kiowa County 
Ambulance Service   

Kiowa Jerry Weber Mayor Town of Sheridan Lake 
Sheridan 
Lake 

Kiowa Teresa Witte   Kiowa County OEM   

Kiowa Tim Wolf   
Haswell Fire 
Department Haswell 

Kiowa     Sheriff     
Kiowa     Sheriff     
Kiowa       Eads Fire Department Eads 

Kiowa       
Kiowa County Public 
Health   

Kiowa           
Otero Tim Bates       
Otero Danny Chavez EM      
Otero Jim Collins       
Otero Brad Davidson   La Junta Fire La Junta 
Otero Joey Gacnik     La Junta 
Otero Ray Gonzales     Rocky Ford 
Otero Su  Korbitz   OCHD   
Otero Janell Maier Regional Epi     

Otero Shawn Mobley 
Otero County 
Sheriff Otero County   

Otero Tracy Nelson       
Otero Lex Nichols       

Otero Rick Ritter   
Otero County Health 
Department   

Otero Matt Thompson       

Prowers Karen Bryant 
Chief Operating 
Officer Prowers Medical Center   

Prowers Jeremy Burkhart Chief 
Lamar Fire and 
Ambulance Lamar 

Prowers Wendy 
Buxton 
Andrade Chairperson BOCC Chairperson   

Prowers Allen Campbell Mayor Town of Wiley Wiley 
Prowers Trevor Choat Supervisor Prowers County E911   
Prowers Ron Cook Commisisoner BOCC Commissioner   
Prowers Lenha Dakavia   Lamar Estates   
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County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Prowers Mark Dorenkamp 
Road and Bridge 
Supervisor 

Prowers Coutny Road 
and Bridge   

Prowers Dave Eastin Superintendant Wiley School District Wiley 

Prowers Sam Fief 
Prowers County 
Sheriff Prowers County   

Prowers Anthony Garcia Mayor Town of Holly Holly 

Prowers Dareen Glover 
Operation 
Director Prowers Area Transit   

Prowers Tom Grasmick Commissioner BOCC Commissioner   
Prowers Austin Hazen Chief Holly Fire District Holly 
Prowers Terri Hertick Director Holly Ambulance Service Holly 

Prowers Michelle Hiigel Administrator 
Prowers County Land 
Use   

Prowers Meagan Hillman 
Public Health 
Director 

Prowers County Public 
Health/Kiowa County 
Public Health 

Prowers, 
Kiowa 

Prowers Houssin Hourieh Superintendant Lamar Light and Power Lamar 
Prowers Ty Kemp Superintendant Granada School District Granada 
Prowers Mindy Maestas       

Prowers Pat Mason Director 
City of Lamar Street and 
Sanitation Lamar 

Prowers Christa Mayhew 
Operations 
Supervisor Atmos Energy   

Prowers Lanie 
Meyers-
Mireles Director 

Prowers County Human 
Services   

Prowers Kyle Miller Chief 
Lamar Police 
Department Lamar 

Prowers Dana Musick Chief 
Granada Fire 
Department Granada 

Prowers Glenn Otto Mayor Town of Granada Granada 

Prowers Amy Pierce Administrator 
Holly Nursing Care 
Center   

Prowers Kelly Roesch Extension Agent CSU Extension Service   
Prowers Francis Song   public   
Prowers John Sutherland Administrator City of Lamar  Lamar 

Prowers Dave Tecklenburg Superintendant 
Lamar School District 
RE-2 Lamar 

Prowers Staffon Warn EM     

Prowers Kyle Woodard Chief 
Wiley Fire Protection 
District Wiley 

Prowers Sam Zordel Sheriff Prowers County Sheriff   

Prowers       
Fresenius Medical Care 
Lamar Dialysis   
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County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Support 
Org. Travis Black   Division of Wildlife State 
Support 
Org. Bert Brady   CDOT State 
Support 
Org. Jerry  Casebolt Regional EM SECAHR SE Region 
Support 
Org. Bill Cochel 

Chief Operating 
Officer 

Southeast Colorado 
Power Association   

Support 
Org. Thomas Eikenberry   USFS Federal 

Support 
Org. Riley Frazee 

Southeast 
Region Field 
Manager 

State of Colorado 
DHSEM DHSEM 

Support 
Org. Patricia Gavelda     DHSEM 
Support 
Org. Susan Hansen   

Natural Resource 
Conservation Service Federal 

Support 
Org. Dan Kirmer   State Parks State 
Support 
Org. Tim Knabenshu Captain CSP State 
Support 
Org. Tim Knabenshue CSP Captain Colorado State Patrol State 
Support 
Org. John Linn   USFS Federal 
Support 
Org. Larry Long DFPC USFS Federal 
Support 
Org. Brian Marsh DOW   State 
Support 
Org. Neil Mauch   

Colorado Dept of 
Transportation State 

Support 
Org. Julian Mondragon   CDOT State 
Support 
Org. Dennis Pearson     State 
Support 
Org. Chris Pryor 

Trooper, 
Hazmat Division Colorado State Patrol State 

Support 
Org. Larry Sanchez   CDOT State 
Support 
Org. TJ Steinbrunn CSP Hazmat Colorado State Patrol State 
Support 
Org. Jonathon Tague   

USCORPS Engineers 
John Martin Dam Federal 

Support 
Org. Mark Thompson     DHSEM 
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County First Name Last Name Title Agency/Organization Jurisdiction
/Org 

Support 
Org. Karl Zimmermann   National Parks Service Federal 
Support 
Org. TJ   Technician CSP Haz Mat State 
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When: 1:00-2:00 MDT – May 1, 2019 

Where: Webinar (https://cdrmaguire.zoom.us/j/923285673 ) – Conference Call (US: +1 669 900 6833 or 
+1 408 638 0968 \ Meeting ID: 923 285 673) 

Invitees: jleathers@bacacountyco.gov; rick.stwalley@bentcounty.net; john.reitan@crowleycounty.net; 
twittedem@gmail.com; em@oterogov.org; staffon.warn@prowerscounty.net; riley.frazee@state.co.us; 
jerry.casebolt@secahr.com; Mark Thompson <markw.thompson@state.co.us>; Patricia Gavelda 
<patricia.gavelda@state.co.us>; Mike Garner and Lisa Clay (CDR Maguire) 

Agenda: 
1. Welcome & Introductions 
2. Project Scope & Schedule 
3. Roles & Responsibilities 
4. Local Planning Committee (LPC) 
5. Current HMP 
6. Hazards to Profile 

7. Recent Hazard Events 
8. Recent Community Planning 
9. Best Available Data 
10. Local Planning Team  
11. Public Involvement Strategy 
12. Questions / Concerns / Other Topics 

 
Post Meeting Action Items for Steering Committee: 

A. Best Available Data / Recent Community Plans 
B. LPC Participants 
C. Public Involvement Input 

 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Pre Kick-Off Webinar (Steering Committee) 

 

https://cdrmaguire.zoom.us/j/923285673
mailto:Michael.Garner@CDRMaguire.com


Name (Original Name) User Email Join Time Leave Time Duration (Minutes)
Michael Garner Michael.ga 5/1/2019 12:43 5/1/2019 13:58 75
Call-In User_1 5/1/2019 12:44 5/1/2019 12:44 1

17208749508 5/1/2019 12:45 5/1/2019 13:58 73
Lisa Clay lisa.clay@c 5/1/2019 12:48 5/1/2019 13:58 71
Riley’s iPhone 5/1/2019 12:52 5/1/2019 13:01 9
Staffon Warn 5/1/2019 12:53 5/1/2019 13:58 66

17195102388 5/1/2019 12:53 5/1/2019 13:58 65
17196884701 5/1/2019 12:54 5/1/2019 13:58 64

Jerry 5/1/2019 12:56 5/1/2019 13:58 63
17193833035 5/1/2019 12:56 5/1/2019 13:58 62

John 5/1/2019 12:56 5/1/2019 13:58 63
dchavez 5/1/2019 12:56 5/1/2019 13:58 62

17193532695 5/1/2019 12:58 5/1/2019 13:58 61
17192675207 5/1/2019 12:58 5/1/2019 13:58 60
17195290471 5/1/2019 13:00 5/1/2019 13:58 59

Baca Baca County EM 5/1/2019 13:00 5/1/2019 13:58 59
Mark Thompson 5/1/2019 13:01 5/1/2019 13:58 57
Riley’s iPhone 5/1/2019 13:02 5/1/2019 13:58 57

17206300770 5/1/2019 13:02 5/1/2019 13:58 57
17194382288 5/1/2019 13:23 5/1/2019 13:30 8

Teresa Witte 5/1/2019 13:30 5/1/2019 13:58 29
17194382288 5/1/2019 13:35 5/1/2019 13:58 24

Riley’s iPhone 5/1/2019 13:58 5/1/2019 13:58 1
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When: 10:30-12:00 MDT – July 22, 2019 

Where: Otero County Courthouse, 13 W. 3rd St., Room 107, La Junta |Webinar 
(https://cdrmaguire.zoom.us/j/190523848 ) – Conference Call (US: +1 669 900 6833 or +1 408 638 0968 \ 
Meeting ID: 190 523 848) 

Invitees: See sign in sheet 

Agenda: 
1. Welcome & Introductions 
2. Project Scope & Schedule 
3. Roles & Responsibilities 
4. Local Planning Committee (LPC) 
5. Current HMP 
6. Hazards to Profile 
7. Recent Hazard Events 

8. Recent Community Planning 
9. Mitigation Capabilities 
10. Best Available Data 
11. Mitigation Capabilities 
12. Public Involvement Strategy 
13. Questions / Concerns / Other Topics 

 
Post Meeting Action Items for Steering Committee: 

A. Best Available Data / Recent Community Plans 
B. LPC Participants 
C. Mitigation Capabilities Input 
D. Public Involvement Input 

 
 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Kick-Off Workshop 1 of 2 (Local Planning Committee) 

 

https://cdrmaguire.zoom.us/j/190523848
mailto:Michael.Garner@CDRMaguire.com
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When: 2:00-3:30 MDT – July 22, 2019 

Where: 2206 Saddle Club Drive, Prowers County Home Ec Building, Lamar|Webinar 
(https://cdrmaguire.zoom.us/j/905372421 ) – Conference Call (US: +1 669 900 6833 or +1 408 638 0968 \ 
Meeting ID: 905 372 421) 

Invitees: See sign in sheet 

Agenda: 
1. Welcome & Introductions 
2. Project Scope & Schedule 
3. Roles & Responsibilities 
4. Local Planning Committee (LPC) 
5. Current HMP 
6. Hazards to Profile 
7. Recent Hazard Events 

8. Recent Community Planning 
9. Mitigation Capabilities 
10. Best Available Data 
11. Mitigation Capabilities 
12. Public Involvement Strategy 
13. Questions / Concerns / Other Topics 

 
Post Meeting Action Items for Steering Committee: 

A. Best Available Data / Recent Community Plans 
B. LPC Participants 
C. Mitigation Capabilities Input 
D. Public Involvement Input 

 
 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Kick-Off Workshop 2 of 2 (Local Planning Committee) 

 

https://cdrmaguire.zoom.us/j/905372421
mailto:Michael.Garner@CDRMaguire.com












La Junta Phone Participants: 

 

Lamar Phone Participants: 
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When: 9:00-11:00 AM MDT – November 1st, 2019 

Where: Webinar (https://cdrmaguire.zoom.us/j/859346231 ) – Audio: Join through your computer 
(Zoom) or Conference Call (US: +1 669 900 6833 or +1 408 638 0968 \ Meeting ID: 859 346 231) 

Invitees: See calendar invite 

Agenda: 
1. Hazard Mitigation Planning Review 
2. Risk Assessment Summary 
3. Capability Assessment 
4. Mitigation Strategy 
5. Mitigation Actions / Projects 
6. Public Involvement 
7. Action Items 

Post Meeting Action Items for Steering Committee: 
A. Continue local discussions relating to this project 
B. Begin identifying new mitigation actions / projects 
C. Public survey dissemination 
D. Review of Risk Assessment chapter 

 
 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Meeting #2 - 1 of 2 (Local Planning Committee) 

 

https://cdrmaguire.zoom.us/j/859346231
mailto:Michael.Garner@CDRMaguire.com
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When: 10:00-12:00 AM MDT – November 4th, 2019 

Where: Webinar (https://cdrmaguire.zoom.us/j/648198347 ) – Audio: Join through your computer 
(Zoom) or Conference Call (US: +1 669 900 6833 or +1 408 638 0968 \ Meeting ID: 648 198 347) 

Invitees: See calendar invite 

Agenda: 
1. Hazard Mitigation Planning Review 
2. Risk Assessment Summary 
3. Capability Assessment 
4. Mitigation Strategy 
5. Mitigation Actions / Projects 
6. Public Involvement 
7. Action Items 

Post Meeting Action Items for Steering Committee: 
A. Continue local discussions relating to this project 
B. Begin identifying new mitigation actions / projects 
C. Public survey dissemination 
D. Review of Risk Assessment chapter 

 
 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Meeting #2 - 2 of 2 (Local Planning Committee) 

 

https://cdrmaguire.zoom.us/j/648198347
mailto:Michael.Garner@CDRMaguire.com
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When: 9:00-11:00 AM MDT – November 1st, 2019 

Where: Webinar (https://cdrmaguire.zoom.us/j/859346231 ) – Audio: Join through your computer 
(Zoom) or Conference Call (US: +1 669 900 6833 or +1 408 638 0968 \ Meeting ID: 859 346 231) 

Notes: 
1. Attendees: 

a. Staffon Warn: Prowers County 
b. Rick Ritter: Crowley/Otero Public Health 
c. Jeremy Burkhart – Lamar Fire 
d. David Engel – Southeast Colorado Hospital, Baca County 
e. Jo Lynn Idler – Prowers/Kiowa Public Health 
f. Dennis Carlson – Town of Walsh 
g. Riley Frazee – State 

 
When: 10:00-12:00 AM MDT – November 4th, 2019 

Where: Webinar (https://cdrmaguire.zoom.us/j/648198347 ) – Audio: Join through your computer 
(Zoom) or Conference Call (US: +1 669 900 6833 or +1 408 638 0968 \ Meeting ID: 648 198 347) 

Notes: 
2. Attendees: 

a. John Reitan- Prowers County EM  
b. Renay Crain – Kiowa County hospital district 
c. Teresa Witte – Kiowa County EM 
d. Rick Stwalley – Bent County EM 
e. Mark Thompson – DHSEM 
f. Jennifer leathers – Baca County EM 
g. Dan Kirmer – Colorado Parks and Wildlife – State Parks 
h. Omer Tamir – Bent County Public Health 
i. Larry Long - Colorado Division of Fire Prevention and Control. (Battalion Chief for the 

Southern Plains Region) 

Southeast Region – Hazard Mitigation Plan 
Meeting #2 - 1 of 2 (Local Planning Committee) 

 

Southeast Region – Hazard Mitigation Plan 
Meeting #2 - 2 of 2 (Local Planning Committee) 

 

https://cdrmaguire.zoom.us/j/859346231
https://cdrmaguire.zoom.us/j/648198347
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When: 10:00 AM-12:00 PM MDT – January 22nd, 2020 

Where: La Junta EOC (LJFD), 601 Colorado Ave. 

Invitees: See calendar invite 

Agenda: 
1. Welcome & Introductions 
2. Project Overview 
3. 2015 Mitigation Action / Project Review 
4. Plan Maintenance / Implementation 
5. Plan Integration 
6. Mitigation Strategy Inputs 
7. Mitigation Strategy – Goals & Objectives 
8. Mitigation Strategy – New Actions / Projects 
9. Funding Resources 

 
Post Meeting Action Items for the Local Planning Team: 

• Finalize new Mitigation Actions / Projects  
• Finalize past Mitigation Actions / Projects reporting 
• Public Review and Comment 

 
 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Meeting #3 - 1 of 2 (Local Planning Committee) 

 

mailto:Michael.Garner@CDRMaguire.com
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When: 2:00-4:00 PM MDT – January 22nd, 2020 

Where: 2206 Saddle Club Drive, Prowers County Home Ec Building, Lamar; 

Invitees: See calendar invite 

Agenda: 
1. Welcome & Introductions 
2. Project Overview 
3. 2015 Mitigation Action / Project Review 
4. Plan Maintenance / Implementation 
5. Plan Integration 
6. Mitigation Strategy Inputs 
7. Mitigation Strategy – Goals & Objectives 
8. Mitigation Strategy – New Actions / Projects 
9. Funding Resources 

 
Post Meeting Action Items for the Local Planning Team: 

• Finalize new Mitigation Actions / Projects  
• Finalize past Mitigation Actions / Projects reporting 
• Public Review and Comment 

 
 
 
 
 
 
 
 
 

Questions, Comments, Concerns? – Contact project manager Mike Garner at any point throughout 
the planning process: 303.710.9498 | Michael.Garner@CDRMaguire.com  

Southeast Region – Hazard Mitigation Plan 
Meeting #3 - 2 of 2 (Local Planning Committee) 

 

mailto:Michael.Garner@CDRMaguire.com
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8. Appendix B: Public Involvement Plan 
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9. Appendix C: HIRA Appendix 
9.1. Region 

9.1.1. Drought 

Previous Occurrences 
Due to the regional nature of drought events, the previous occurrences prior to the 2014 Southeast 
Region Hazard Mitigation Plan are the same for each County. These events are listed below. 

The 1930’s Drought – The Dust Bowl drought severely affected much of the United States during the 
1930s.  Figure 9-1 illustrates the extent of the Dust Bowl as defined by the Soil Conservation Service. 

Figure 9-1 Extent of the Dust Bowl 

 

The drought came in three waves, 1934, 1936, and 1939-40, but some regions of the High Plains 
experienced drought conditions for as many as eight consecutive years.  The soil, depleted of moisture, 
was lifted by the wind into great clouds of dust and sand which were so thick they concealed the sun for 
several days at a time.  They were referred to as “black blizzards.”  The period itself is known as the dust 
bowl.  The “black blizzards” were caused by sustained drought conditions compounded by years of land 
management practices that left topsoil susceptible to the forces of the wind.  

The agricultural and economic damage devastated residents of the Great Plains.  The Dust Bowl drought 
worsened the already severe economic crises that many Great Plains farmers faced.  In the early 1930s, 
many farmers were trying to recover from economic losses suffered during the Great Depression.  To 
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compensate for these losses, they began to increase their crop yields.  High production drove prices 
down, forcing farmers to keep increasing their production to pay for both their equipment and their 
land.  When the drought hit, farmers could no longer produce enough crops to pay off loans or even pay 
for essential needs.  Even with federal emergency aid, many Great Plains farmers could not withstand 
the economic impacts of the drought.  The agricultural and economic damage devastated residents of 
the Great Plains.   

Many factors contributed to the severe impact of this drought and in its aftermath a better 
understanding of the interactions between the natural elements (climate, plants, and soil) and human-
related elements (agricultural practices, economics, and social conditions) of the Great Plains 
developed.  As a result, farmers adopted new cultivation methods to help control soil erosion in dry land 
ecosystems; consequently, subsequent droughts in the region have not had the same impact. 

The 1950s Drought – During the 1950s, the Great Plains and the southwestern U.S. withstood a five-year 
drought, and in three of these years, drought conditions stretched coast to coast.  The 1950s drought 
was characterized by both decreased rainfall and excessively high temperatures.  The first effects of the 
drought were felt in the southwestern U.S. in 1950 and by 1953 conditions had spread to Oklahoma, 
Kansas and Nebraska.  By 1954, the drought encompassed a 10-state area reaching from the midwest to 
the Great Plains, and southward into New Mexico.  The area from the Texas panhandle to central and 
eastern Colorado, western Kansas and central Nebraska experienced severe drought conditions.  The 
drought maintained a stronghold in the Great Plains, reaching a peak in 1956.  The drought devastated 
the region's agriculture, with crop yields in some areas decreased as much as 50%.  Excessive 
temperatures and minimal rainfall scorched grasslands typically used for grazing.  With grass scarce, hay 
prices rose, forcing some ranchers to feed their cattle a mixture of prickly pear cactus and molasses.  By 
the time the drought subsided in 1957, many counties across the region were declared federal drought 
disaster areas. 

The 1977 Drought – During 1976 and 1977, the State experienced record-low stream flows at two-thirds 
of the major stream gages, records that held until the 2002 drought.  Agriculture producers had to incur 
higher crop production costs due to short water supplies; and numerous municipalities were forced to 
impose water use restrictions on their customers.  The state’s agriculture producers and municipalities 
received over $110 million in federal drought aid as a result of the 1976-1977 drought. 

1994 Drought – On August 1st, in response to extremely arid conditions, the Governor activated, by 
memorandum, several Task Forces to assess impacts.  Significant impacts reported included an increase 
in wildfires statewide, loss to the winter wheat crops, difficulties with livestock feeding, and impacts to 
the State’s fisheries. 

1996 Drought – July 29th, the Governor issued an Executive Order (D000996) proclaiming a Drought 
Disaster Emergency Declaration.  Baca, Bent, and Kiowa County qualified for USDA Secretarial Disaster 
Declaration S999. 

2002 Drought – According to the 2010 Colorado Drought Mitigation Plan, in 2002 Colorado experienced 
the worst drought in the State’s history.  These conditions were rated ‘exceptional’ by the US Drought 
Monitor and were the most severe drought experienced in the region since the Dust Bowl.  Indeed, 
based on studies of tree rings and archaeological evidence from aboriginal cultures, the Colorado 
drought was arguably the worst in the recorded history of the State.  
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The drought of 2002 had its roots in the autumn of 1999.  After a very wet spring and a soggy August, 
precipitation patterns reversed, and the fall of 1999 was very dry across most of Colorado.  The winter 
of 1999-2000 followed with below average snow fall and above average temperatures, dryness 
continued into spring and early summer over northeast Colorado and the South Platte watershed and 
drought conditions quickly emerged.  A persistently hot summer with evapotranspiration rates higher 
than average deteriorated conditions.  The 2001 water year, although less extreme continued to trend 
on the dry side.   

October 2001 weather patterns appeared more favorable as a variety of storm systems crossed the 
region.  However, the storms resulted in little moisture and when the month was over precipitation 
totaled again less than 50% of average over the majority of the State.  November and December brought 
some snow accumulation, but snow water content remained below average; and January’s above 
average snowfall came down in the Front Range urban corridor and the southeastern plains, 
contributing very little to overall water supplies.  February and March, despite cooler temperatures and 
numerous storm systems, did not see the copious wet snows that Colorado spring snowstorms typically 
produce.  By the end of March 2002, the statewide snow water equivalent was a mere 52% of average 
and portions of Colorado’s mountains were even further below average. 

The spring storms that sometimes dump heavy and widespread precipitation were nonexistent in April 
and temperatures soared to record highs.  In the mountains snow melted or evaporated at an alarming 
rate.  Relative humidity on several afternoons fell to below 10%.  Fire danger, which typically stays low 
to moderate through early June, was already high by mid-April.  May was even drier.  At a time of year 
when Colorado’s rivers and streams are normally churning with snowmelt runoff, there were only mere 
glimpses of snowmelt flows.  Irrigation water demand was high, and it was soon obvious that supplies 
would not last through the growing season.  Municipalities began to face the possibility that available 
water supplies might not be sufficient to meet typical summertime demand.  Many areas implemented 
strict water conservation restrictions.  Other forest fires erupted, and each new blaze seemed to spread 
faster than the one before. 

June arrived accompanied by relentless summer heat, temperatures routinely climbed above 90 degrees 
Fahrenheit at lower elevations east and west of the mountains.  Vegetation that normally grows lush 
and tall with spring moisture barely greened up.  Relative humidity often dropped to less than 10% and 
bans on outside burning were enforced statewide.  Little or no precipitation fell for the entire month 
over western Colorado.  Winter wheat crop conditions continued rapid deterioration, and ranchers 
quickly sold or relocated their herds in response to the poor range conditions and high cost of feed.  The 
most severe fires of the season erupted in June, including the Hayman fire southwest of Denver which 
quickly grew to be the largest documented forest fire in Colorado (217 square miles) on record. 

July brought a few changes.  Below average precipitation persisted statewide and temperatures were 
above average for the fourth consecutive month.  By late July, the entire state of Colorado was in a 
serious drought (see Figure 9-2). 
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Figure 9-2 2002 Drought – Drought Monitor from July 23, 20024 

 

The first several days of August brought some hope for a respite but the monsoon moisture surge was 
brief.  By mid-August, 100°F+ temperatures led media reports to liken conditions to the great Dust Bowl 
of the 1930s.  As the month neared its end, a subtle change in weather patterns brought a round of 
spring-like thunderstorms loaded with hail and high winds to portions of eastern Colorado.  Humid and 
stormy weather continued into September and for the first time since August 2001, the majority of 
Colorado received above average rainfall. 

  

 
4 National Drought Monitor 
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9.2. Baca County 
9.2.1. Flooding 

Previous Occurrences 
Table 9-1 describes all previous recorded flooding events in Baca County.5 No injuries or damages were 
reported with any events. 

Table 9-1 Baca County Previous Flooding Events 

Date Location Flood Type Description 

June 1965 Two Buttes Flood 

Triggered by rains of over nine inches at Two Buttes 
and 11 inches near Holly on June 17, the floodwaters 
of Two Butte Creek reached a peak discharge of 
82,600 cfs above Two Buttes Reservoir and 
increased to 182,000 cfs at the mouth, overtopping 
the reservoir.  Floods devastated the towns of Holly 
and Granada, and both locales were evacuated as 
floodwaters inundated the valuable farmlands 
surrounding the two towns.  The floodwaters that 
hit the town of Holly caused flooding that extended 
to Great Bend, Kansas. 

7/1/1995 Unknown Flash Flood 
2.60 inches of rainfall in a 45-minute period resulted 
in street flooding and the flooding of an office 
building.  Damage estimates were not given. 

6/17/1996 Bartlett Flash Flood 

Over 3 inches of rain fell near Bartlett, flooding Bear 
Creek and the adjacent roadways. The irrigation 
controls (watergates) on Bear Creek were damaged 
due to the flooding. 

8/5/1997 Springfield Flash Flood 
Slow moving thunderstorms producing heavy rain 
totals of two to four inches flooded county roads 
north of Springfield early in the afternoon. 

7/7/1998 Vilas Flash Flood 

Slow moving thunderstorms produced 2 to 6 inches 
of rainfall across Baca county, causing flooding of 
low-lying areas, ditches, and roads near the towns of 
Vilas and Walsh. Water 200 to 300 yards wide was 
moving across county roads near Vilas, and private 
homes, basements, and the high school in both Vilas 
and Walsh were flooded. 

 
5 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; Planning Team 
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Date Location Flood Type Description 

7/26/1998 Walsh Flood 

Slow moving thunderstorms produced 3 to 5 inches 
of rain near the town of Walsh. Due to the already 
saturated ground from previous storms, the heavy 
rainfall produced flooding in basements and low 
lying areas in town. 

7/5/2002 Springfield Flash Flood 
Very heavy rainfall in excess of six inches caused 
some flooding of county roads and low areas in the 
Sand arroyo basin. 

7/9/2006 Walsh Flash Flood 

Heavy rains from thunderstorms brought flooding to 
Baca County.  A draw flowing into Sand Arroyo 
Creek, 3 miles south of Walsh, was filled with fast 
flowing water and debris 150 yards wide and four 
feet deep. 

7/26/2014 Pritchett Flash Flood 

Strong, slow moving storms produced heavy rain and 
flash flooding across portions of Bent, Baca, and 
Prowers Counties.  Many roads were flooded and 
washed out. 

7/29/2014 Springfield Flash Flood 
Numerous strong, slow-moving storms caused flash 
flooding across Kiowa, Bent, Prowers, and Baca 
Counties. 

8/7/2014 Walsh Flash Flood 
A nearly stationary storm produced very heavy rain 
and flash flooding at low water crossings. 

 

9.2.2. Winter Storms 

Previous Occurrences 
Notable winter storm events that impacted Baca County prior to the 2014 Southeast Region Hazard 
Mitigation Plan are described below. 

March 2005 - Many sections of southern Colorado experienced an intense storm system produced 
heavy wet snow and high winds over the region, causing some downed power lines as well as numerous 
isolated power outages.  The greatest snow amounts occurred in southern Bent and Otero Counties.  
The higher snow totals with this storm system ranged from 8 to 20 inches. 5 to 10 inches fell 20 miles 
northwest of Springfield in Baca County.  12 to 14 inches of snow was noted 17 miles southeast of La 
Junta in Bent County. 

December 29, 2006 - Following on the heels of the December 20-22 blizzard, Colorado was subjected to 
a more severe blizzard starting on December 28th.  Heavy snow and blizzard conditions impacted the 
southeast plains of southern Colorado.  Wind gusts exceeded 55 mph, and snow amounts reached up to 
48 inches.  This caused snow drifts noted as high as 18 feet.  The heaviest concentration of snow 
occurred within the Southeast region of the state (Baca, Bent, Crowley, Kiowa, Las Animas, Otero, and 
Prowers).  The area is home to 345,000 head of cattle and calves, 23,500 head of producing sows and 
112,000 head of sheep and lambs, all with an estimated value of $500 million.  Snow and transportation 
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difficulties kept ranchers from feeding their cattle.  Hay was delivered via air (using Colorado National 
Guard UH-60 Blackhawk helicopters and a Wyoming National Guard C-130 aircraft) and ground assets.  
The State of Colorado purchased $12,000 dollars of hay for this effort.  Despite these efforts, over 
35,000 head of cattle perished during and after the blizzard.  Estimated losses were over $3 million.  The 
Colorado Department of Transportation was a critical participant in the southeast region response 
operations by clearing the road networks.  Preliminary estimates for their snow blowing/plowing 
activities were $7.1 million.  Due to the nature of the storm, mass feeding also became a major 
operation.  An example of this was the Salvation Army in Baca County, where they provided 1,155 meals 
over five and one-half days.  They were able to transport food from Denver to the region. 
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9.3. Bent County 
9.3.1. Flooding 

Previous Occurrences 
Table 9-2 describes all previous recorded flooding events in Bent County.6 No injuries or quantitative 
damages were reported with any events. 

Table 9-2 Bent County Previous Flooding Events 

Date Location Flood Type Description 

8/13/1994 Las Animas Flash Flood 1.31 inches of rain fell in 30 minutes flooding a few 
basements in Las Animas. 

5/1/1999 Bent 
County Flood 

Flood waters spread east into Bent County on May 1, 
1999.  Although water levels climbed several feet 
above flood stage in Bent County, flood damage was 
confined mainly to roads and agricultural land. The 
local flood protection levee at Las Animas held back 
floodwaters and spared the city from severe 
flooding. 

6/7/2001 Ft Lyon Flash Flood  

8/28/2002 Las Animas Flash Flood 
Heavy rain from severe thunderstorms flooded areas 
from extreme northeast Bent county to Mud Creek 
and Caddoa Creek south of highway 50. 

6/16/2004 Las Animas Flash Flood  

8/5/2004 Las Animas Flash Flood 
Very heavy rain from a slow moving thunderstorm 
resulted in water over 6 inches deep to flow over 
highway 50 on the Bent-Otero County line. 

8/18/2004 Las Animas Flash Flood 
Slow moving thunderstorms caused heavy rain 
which brought flash flooding to highway 194 just 
east of the Bent-Otero County line. 

7/9/2006 Las Animas Flash Flood  

2009 Bent 
County 

Flash Flood 

The planning team noted flash flooding/stormwater 
flooding at Highway 96 and County Road GG.  This 
caused closure of sections of the roads due to areas 
being submerged by water. 

7/13/2014 Las Animas Flood 
The Purgatoire River briefly went above flood stage 
east of Las Animas, causing minor agricultural 
flooding. 

7/13/2014 Las Animas Flood 
The Purgatoire River briefly went above flood stage 
east of Las Animas, causing minor agricultural 
flooding. 

 
6 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; Planning Team 
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Date Location Flood Type Description 

7/15/2014 Las Animas Flood 
The Purgatoire River near Las Animas briefly went 
above flood stage causing minor agricultural 
flooding. 

7/18/2014 Las Animas Flood 
The Purgatoire River near Las Animas went above 
flood stage, causing minor agricultural flooding. 

7/29/2014 Mc Clave Flash Flood 
Strong storms with heavy rain caused flash flooding 
in the northeast part of the county. Numerous roads 
were flooded with washouts reported. 

7/1/2016 Las Animas Flash Flood 
A storm produced flash flooding of arroyos and 
roadways in a rural area of southwest Bent County. 

7/28/2017 Las Animas Flash Flood 

Very heavy rain from a thunderstorm produced 
water in excess of 6 inches on streets in Las Animas 
and briefly flooded county roads near and south of 
John Martin Reservoir. 

Total: 16    
 

9.3.2. Winter Storms 

Notable winter storm events that impacted Bent County prior to the 2014 Southeast Region Hazard 
Mitigation Plan are described below. 

March 1977 – A blizzard on the plains of Colorado killed nine people. 

October 1997 – deep snow cover over parts of the central Rockies and across the high plains of 
Nebraska, Kansas, and portions of western South Dakota and the panhandles of Oklahoma and Texas.  
Over two feet of snow fell in the planning area due to the storm. 

March 2005 - Many sections of southern Colorado experienced an intense storm system produced 
heavy wet snow and high winds over the region, causing some downed power lines as well as numerous 
isolated power outages.  The greatest snow amounts occurred in southern Bent and Otero Counties.  
The higher snow totals with this storm system ranged from 8 to 20 inches. 5 to 10 inches fell 20 miles 
northwest of Springfield in Baca County.  12 to 14 inches of snow was noted 17 miles southeast of La 
Junta in Bent County. 

On December 20, 2006 heavy snow and blizzard conditions occurred over the western southeast plains 
of southern Colorado. 10 to 15 inches blanketed all six counties in the planning region. 

On December 29, 2006, following on the heels of the December 20-22 blizzard, Colorado was subjected 
to a more severe blizzard starting on December 28th.  Heavy snow and blizzard conditions impacted the 
southeast plains of southern Colorado.  Wind gusts exceeded 55 mph, and snow amounts reached up to 
48 inches.  This caused snow drifts noted as high as 18 feet.  The heaviest concentration of snow 
occurred within the Southeast region of the state (Baca, Bent, Crowley, Kiowa, Las Animas, Otero, and 
Prowers).  The area is home to 345,000 head of cattle and calves, 23,500 head of producing sows and 
112,000 head of sheep and lambs, all with an estimated value of $500 million.  Snow and transportation 
difficulties kept ranchers from feeding their cattle.  Hay was delivered via air (using Colorado National 
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Guard UH-60 Blackhawk helicopters and a Wyoming National Guard C-130 aircraft) and ground assets.  
The State of Colorado purchased $12,000 dollars of hay for this effort.  Despite these efforts, over 
35,000 head of cattle perished during and after the blizzard.  Estimated losses were over $3 million.  The 
Colorado Department of Transportation was a critical participant in the southeast region response 
operations by clearing the road networks.  Preliminary estimates for their snow blowing/plowing 
activities were $7.1 million.  Due to the nature of the storm, mass feeding also became a major 
operation.  An example of this was the Salvation Army in Baca County, where they provided 1,155 meals 
over five and one-half days.  They were able to transport food from Denver to the region. 

During early February 2008, a winter storm produced bands of six to ten inches of snow along eastern 
Colorado and into Kansas and Nebraska.  Many severe winter storms were reported across eastern 
Colorado throughout the early part of 2008.  While snow accumulation generally remained below six 
inches, the snow was often accompanied by freezing rain and drizzle or foggy conditions.  This band 
affected Crowley and Otero Counties. This emphasizes that even smaller-scale storms have a significant 
impact on the planning region. 

On March 24, 2010, a winter storm produced localized snow drifts up to 4 feet as well as heavy snow 
over a large portion of southern Colorado.  Between 6 and 14 inches of snow covered the six counties in 
the planning area. 
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9.4. Crowley County 
9.4.1. Flooding 

Previous Occurrences 
Table 9-3 describes all previous recorded flooding events in Crowley County.7 No injuries or deaths were 
reported with any events. Reported damages resulted in $30,000 in Sugar City from flooding on 
8/19/2004. 

Table 9-3 Crowley County Previous Flooding Events 

Date Location 
Flood 
Type 

Damages Description 

6/6/1997 Ordway Flash 
Flood 0 

Prolonged and widespread thunderstorm 
activity produced flooding across many of 
the highways and roads in Crowley and 
Otero counties. Highway 50 near La Junta in 
Otero county was closed due to flooding.  
Several bridges were either washed out or 
sustained damage on county roads around 
La Junta.  Highway 96 near Ordway in 
Crowley county was flooded. 

5/1/1999 Crowley 
County Flood  

The Arkansas River began to flood on April 
30, 1999.  Flooding problems became quite 
serious in Otero and Crowley Counties 
during the day of May 1, 1999. 

8/4/1999 Ordway 
Flash 
Flood 

0 
Heavy rain caused extensive flooding of low 
lying areas in central Crowley county.  No 
significant property damage was reported. 

8/19/2004 Sugar City 
Flash 
Flood 

$30,000 

Slow moving thunderstorms caused very 
heavy rain which flooded and closed 
highway 96 for a time.  Several homes were 
evacuated just east of Sugar City.  
Residences had water in their basements, in 
some cases more than four feet deep, which 
damaged and destroyed personal effects. 

7/9/2006 Ordway 
Flash 
Flood 

0  

7/25/2016 Crowley 
Flash 
Flood 

0 
Heavy rain produced flash flooding and high 
water in the Crowley and Ordway areas. 

Total: 6   $30,000  
 

 
7 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; Planning Team 
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9.4.2. Winter Storms 

Notable winter storm events that impacted Crowley County prior to the 2014 Southeast Region Hazard 
Mitigation Plan are described below. 

March 1977 – A blizzard on the plains of Colorado killed nine people. 

October 1997 – deep snow cover over parts of the central Rockies and across the high plains of 
Nebraska, Kansas, and portions of western South Dakota and the panhandles of Oklahoma and Texas.  
Over two feet of snow fell in the planning area due to the storm. 

March 2005 - Many sections of southern Colorado experienced an intense storm system produced 
heavy wet snow and high winds over the region, causing some downed power lines as well as numerous 
isolated power outages.  The greatest snow amounts occurred in southern Bent and Otero Counties.  
The higher snow totals with this storm system ranged from 8 to 20 inches. 5 to 10 inches fell 20 miles 
northwest of Springfield in Baca County.  12 to 14 inches of snow was noted 17 miles southeast of La 
Junta in Bent County. 

On December 20, 2006 heavy snow and blizzard conditions occurred over the western southeast plains 
of southern Colorado. 10 to 15 inches blanketed all six counties in the planning region. 

On December 29, 2006, following on the heels of the December 20-22 blizzard, Colorado was subjected 
to a more severe blizzard starting on December 28th.  Heavy snow and blizzard conditions impacted the 
southeast plains of southern Colorado.  Wind gusts exceeded 55 mph, and snow amounts reached up to 
48 inches.  This caused snow drifts noted as high as 18 feet.  The heaviest concentration of snow 
occurred within the Southeast region of the state (Baca, Bent, Crowley, Kiowa, Las Animas, Otero, and 
Prowers).  The area is home to 345,000 head of cattle and calves, 23,500 head of producing sows and 
112,000 head of sheep and lambs, all with an estimated value of $500 million.  Snow and transportation 
difficulties kept ranchers from feeding their cattle.  Hay was delivered via air (using Colorado National 
Guard UH-60 Blackhawk helicopters and a Wyoming National Guard C-130 aircraft) and ground assets.  
The State of Colorado purchased $12,000 dollars of hay for this effort.  Despite these efforts, over 
35,000 head of cattle perished during and after the blizzard.  Estimated losses were over $3 million.  The 
Colorado Department of Transportation was a critical participant in the southeast region response 
operations by clearing the road networks.  Preliminary estimates for their snow blowing/plowing 
activities were $7.1 million.  Due to the nature of the storm, mass feeding also became a major 
operation.  An example of this was the Salvation Army in Baca County, where they provided 1,155 meals 
over five and one-half days.  They were able to transport food from Denver to the region. 

During early February 2008, a winter storm produced bands of six to ten inches of snow along eastern 
Colorado and into Kansas and Nebraska.  Many severe winter storms were reported across eastern 
Colorado throughout the early part of 2008.  While snow accumulation generally remained below six 
inches, the snow was often accompanied by freezing rain and drizzle or foggy conditions.  This band 
affected Crowley and Otero Counties. This emphasizes that even smaller-scale storms have a significant 
impact on the planning region. 

On March 24, 2010, a winter storm produced localized snow drifts up to 4 feet as well as heavy snow 
over a large portion of southern Colorado.  Between 6 and 14 inches of snow covered the six counties in 
the planning area. 
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9.5. Kiowa County 
9.5.1. Flooding 

Previous Occurrences 
Table 9-4 describes all previous recorded flooding events in Kiowa County.8 No injuries, deaths, or 
quantitative damages were reported with any events.  

Table 9-4 Kiowa County Previous Flooding Events 

Date Location 
Flood 
Type 

Description 

7/2/1994 Eads Flash 
Flood 

Thunderstorms produced flash flooding in Eads (25 
miles north of La Junta). Water up to 4 feet deep 
flooded the underpass at Colorado Highways 96 and 27 
in the town. 

8/2/1994 Brandon Flash 
Flood 

1.75 inches of rain fell in the town of Brandon with 
minor flooding of rural roads and along Highway 96 
between the towns of Brandon and Sheridan Lake. 

7/1/1998 Haswell Flash 
Flood 

1.43 inches of rain fell in one hour, causing flooding of 
Highway 96 and several roads in the town of Haswell. 

8/9/1998 Eads 
Flash 
Flood 

Slow moving thunderstorms produced heavy rain and 
hail 1/2 inch diameter in the vicinity of the town of 
Eads. Doppler radar estimated rainfall rates of 2 inches 
per hour. Several streets in Eads were flooded, closing 
them for approximately 1 hour until the flood waters 
receded, and a viaduct was flooded with several feet of 
water. 

8/5/1999 Sheridan 
Lake 

Flash 
Flood 

Heavy rain caused flooding of low lying areas in rural 
Kiowa county.  The dry wash of Wildhorse Creek 
flooded, but no significant property damage was 
reported. 

5/24/2005 Brandon 
Flash 
Flood 

Flash flooding caused 1 foot of fast flowing water over 
portions of county road 95. 

7/10/2005 Sheridan 
Lake 

Flash 
Flood 

Heavy thunderstorm rains caused roadways to be 
covered by 1 foot of water with some washouts noted 
on side roads. 

7/29/2014 Eads 
Flash 
Flood 

A nearly stationary strong storm produced over 5 
inches of rain in and around Eads.  Numerous roads and 
a viaduct were flooded.  US Highway 287 was closed for 
a time. 

 
8 NCEI Storm Events Database, accessed May 2019; 2014 Southeast Region Hazard Mitigation Plan; Planning Team 
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Date Location 
Flood 
Type 

Description 

7/29/2014 Eads 
Flash 
Flood 

Strong storms with heavy rain caused flash flooding in 
the south central section of the county.  Numerous 
roads were flooded with washouts reported. 

7/15/2017 Eads 
Flash 
Flood 

The underpass at US Highway 287 and State Highway 
96 was flooded with over 2 feet of water.  County Road 
40 was also flooded. 

Total: 10    
 

 

9.5.2. Winter Storms 

Notable winter storm events that impacted Kiowa County prior to the 2014 Southeast Region Hazard 
Mitigation Plan are described below. 

March 1931 – A blizzard near Eads caused a school bus to become stuck.  Tragically, six people died as a 
result; five were school children, and the bus driver died as well.   

October 1946 – A lengthy snowstorm clobbered eastern Colorado with 20- 50 inches of snow and high 
winds.  At least 13 people died.  The storm began on Halloween.  It rained that evening, then turned into 
snow the following day.  The snow fell steadily for three days, ending up 3-5 feet deep in areas.  The 
storm knocked out phone service.  It was a slow process to open roads,  taking two weeks to open up 
from La Junta – school kids out of Arlington couldn’t get in for about two weeks as well.  Arlington had 
an extensive feed yard system, still partly in operation in 1946.  Following the storm, ranchers brought 
their cattle to town.  10-15% of herds died in storm, most of the rest brought to Arlington to be trucked 
out. 

March 1977 – A blizzard on the plains of Colorado killed nine people. 

October 1997 – deep snow cover over parts of the central Rockies and across the high plains of 
Nebraska, Kansas, and portions of western South Dakota and the panhandles of Oklahoma and Texas.  
Over two feet of snow fell in the planning area due to the storm. 

March 2005 - Many sections of southern Colorado experienced an intense storm system produced 
heavy wet snow and high winds over the region, causing some downed power lines as well as numerous 
isolated power outages.  The greatest snow amounts occurred in southern Bent and Otero Counties.  
The higher snow totals with this storm system ranged from 8 to 20 inches. 5 to 10 inches fell 20 miles 
northwest of Springfield in Baca County.  12 to 14 inches of snow was noted 17 miles southeast of La 
Junta in Bent County. 

On December 20, 2006 heavy snow and blizzard conditions occurred over the western southeast plains 
of southern Colorado. 10 to 15 inches blanketed all six counties in the planning region. 

On December 29, 2006, following on the heels of the December 20-22 blizzard, Colorado was subjected 
to a more severe blizzard starting on December 28th.  Heavy snow and blizzard conditions impacted the 
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southeast plains of southern Colorado.  Wind gusts exceeded 55 mph, and snow amounts reached up to 
48 inches.  This caused snow drifts noted as high as 18 feet.  The heaviest concentration of snow 
occurred within the Southeast region of the state (Baca, Bent, Crowley, Kiowa, Las Animas, Otero, and 
Prowers).  The area is home to 345,000 head of cattle and calves, 23,500 head of producing sows and 
112,000 head of sheep and lambs, all with an estimated value of $500 million.  Snow and transportation 
difficulties kept ranchers from feeding their cattle.  Hay was delivered via air (using Colorado National 
Guard UH-60 Blackhawk helicopters and a Wyoming National Guard C-130 aircraft) and ground assets.  
The State of Colorado purchased $12,000 dollars of hay for this effort.  Despite these efforts, over 
35,000 head of cattle perished during and after the blizzard.  Estimated losses were over $3 million.  The 
Colorado Department of Transportation was a critical participant in the southeast region response 
operations by clearing the road networks.  Preliminary estimates for their snow blowing/plowing 
activities were $7.1 million.  Due to the nature of the storm, mass feeding also became a major 
operation.  An example of this was the Salvation Army in Baca County, where they provided 1,155 meals 
over five and one-half days.  They were able to transport food from Denver to the region. 

During early February 2008, a winter storm produced bands of six to ten inches of snow along eastern 
Colorado and into Kansas and Nebraska.  Many severe winter storms were reported across eastern 
Colorado throughout the early part of 2008.  While snow accumulation generally remained below six 
inches, the snow was often accompanied by freezing rain and drizzle or foggy conditions.  This band 
affected Crowley and Otero Counties. This emphasizes that even smaller-scale storms have a significant 
impact on the planning region. 

On March 24, 2010, a winter storm produced localized snow drifts up to 4 feet as well as heavy snow 
over a large portion of southern Colorado.  Between 6 and 14 inches of snow covered the six counties in 
the planning area. 
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9.6. Otero County 
9.6.1. Flooding 

Previous Occurrences 
Table 9-5 describes all previous recorded flooding events in Otero County.  A total of 13 deaths and 
$15,594,000 in damages have been recorded from these events. 

Table 9-5 Otero County Previous Flooding Events 

Date Location 
Flood 
Type 

Deaths Damages Description 

7/20/1886 La Junta Flash 
Flood 0 $0 

A large flood occurred in the valley 
below the confluence of the 
Purgatoire River during the period of 
July 20-25, 1886.  This flood was 
produced by rainfall with heavy 
amounts occurring in the vicinity of 
Las Animas and La Junta.  At Las 
Animas there were 3.36 inches of 
rainfall on July 24 and 25.  At La Junta 
water reportedly came down the King 
Arroyo in a 12-foot wave.  In 
Anderson, Arroyo water was at least 
20 feet deep and overtopped the 
AT&SF Railway Bridge 
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Date Location 
Flood 
Type 

Deaths Damages Description 

6/1/1921 
La Junta, 

Otero 
County 

Flood 13 $0 

Two areas of intense rainfall were 
observed above Pueblo.  One of these 
was mostly north of the towns of 
Florence and Canon City.  The other 
was fairly well distributed on both 
banks of the Arkansas River between 
Portland and Pueblo.  Precipitation in 
this latter area is reported to have 
been as much as 11 inches in six hours 
while in the other area it was reported 
to have been as much as nine inches 
in six hours.  The rainfall in the upper 
area was reported to have occurred 
first so that runoff combined with that 
below to produce the largest flood of 
record at Pueblo.  The peak discharge 
of 103,000 cubic feet per second (cfs) 
occurred at midnight on June 3.  
Above La Junta the effect of Va11ey 
storage on peak attrition was 
obscured by the inflow from tributary 
streams and the peak discharge at La 
Junta was 200,000 cubic feet per 
second.  North La Junta was flooded; 
water was four to six feet deep on 
Second Street and reached the Otero 
County Jail.  It was reported that 13 
persons were drowned although some 
of the bodies were not found until 
June 9.  Areas in the Huerfano and 
Purgatoire Rivers and in Timpas, 
Adobe, and Horse Creek were 
flooded.  Heavy rains occurred on the 
main stem of the Arkansas River from 
La Junta to Lamar.  Below La Junta 
tributary inflow was small. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

5/17/1955 La Junta Flood 0 $400,000 

During the period of May 17-20, heavy 
precipitation occurred over the lower 
mountains and plains of eastern 
Colorado, northeastern New Mexico 
and western Kansas.  The storm began 
on the afternoon of May 17 over the 
entire area and continued through the 
19th in New Mexico and Kansas.  
Major flooding occurred in the 
Arkansas River watershed from 
Pueblo to the John Martin Reservoir.  
The Arkansas River at Pueblo peaked 
at 11,100 cfs and produced very little 
flooding.  As the flood progressed 
downstream, the peak increased to 
50,000 cfs at La Junta and caused 
major flood damage to North La Junta.  
There were 236 residents, five 
businesses, one school, and one 
church in the flooded area of North La 
Junta.  Streets and public utilities 
were heavily damaged as well as 
individual water supply and sewage 
disposal systems.  A low levee to 
protect against minor overflows on 
the Arkansas River was lost and two 
bridges were damaged.  National 
Guard assisted in the evacuation of 
500 to 1,000 people in North La Junta.  
About 300 residences were flooded in 
La Junta, eight to 10 blocks on the 
south side of town flooded.  Damages 
were estimated at $400,000 ($3.3 
million in 2010 dollars).  A county 
bridge west of La Junta washed out.  
The Arkansas River crest at La Junta 
was 14.2 feet (about 54,000 cfs) at 
1:30 p.m on May 20. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

6/17/1965 
La Junta, 

Otero 
County 

Flood 0 $15 
million 

Along the Arkansas River and its 
tributaries between Pueblo and the 
John Martin Dam, near the 
Colorado/Kansas state line, 
approximately 45,000 acres were 
flooded.  Agricultural losses, as well as 
damage to transportation and urban 
facilities, were substantial and 
amounted to about $15 million.  
Below Pueblo, north La Junta was 
severely damaged by floodwaters 
during June 17-19 

5/1/1969 La Junta Flood 0 $144,000 

Flood flows from Anderson Arroyo 
damaged about 35 residences and 
businesses in La Junta.  This flood also 
damaged a sanitary sewer line, city 
streets, farmsteads, croplands and 
fences.  A few head of livestock were 
lost and some hay was damaged or 
washed away.  The total estimated 
damages for this flood amounted to 
$144,000.  Some minor damage 
occurred to the Otero Canal.  This 
canal crosses Anderson Arroyo about 
five miles upstream from the mouth. 

6/6/1997 La Junta 
Flash 
Flood 

0 $0 

Prolonged and widespread 
thunderstorm activity produced 
flooding across many of the highways 
and roads in Crowley and Otero 
counties. Highway 50 near La Junta in 
Otero county was closed due to 
flooding.  Several bridges were either 
washed out or sustained damage on 
county roads around La Junta.  
Highway 96 near Ordway in Crowley 
county was flooded. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

4/30/1999 La Junta Flood 0 $0 

The Arkansas River began to flood on 
April 30, 1999.  Flooding problems 
became quite serious in Otero and 
Crowley Counties during the day of 
May 1, 1999.  During the evening of 
May 1, 1999 through the day of May 
2,1999, the flooding reached major 
proportions from Rocky Ford to La 
Junta.  By the morning of May 2, up to 
eight feet of water flooded the north 
La Junta area as the Arkansas River 
swelled with runoff from the storm in 
the Pikes Peak region.  Rocky Ford 
experienced flooding and sewer water 
back up problems, but the area known 
as North La Junta was most severely 
affected.  In North La Junta, about 300 
homes were flooded with water two 
thirds of the way up doorways and 
flowing through businesses.  Rescues 
were performed to save the lives of 
those who refused to leave during 
evacuations.  Many homes and 
businesses located on the south bank 
portion of La Junta were also flooded.  
These areas in south La Junta were 
primarily affected by storm sewer 
back up. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

7/17/1999 Rocky Ford 
Flash 
Flood 

0 $0 

Very heavy rain fell in a few hours 
time from just south of Manzanola to 
about five miles northwest of Rocky 
Ford near U.S. Highway 50.  The 
resulting flood closed highway 50 for 
six hours Saturday morning.  
Widespread flooding occurred from 
county roads 11 to 16.  Many road 
washouts were reported and damage 
occurred to two irrigation canals.  A 
residence was destroyed by two foot 
deep flood waters.  The railroad just 
south of highway 50 was undermined 
when the trestle abutments washed 
away.  No firm damage amounts were 
available as of late September. 

6/29/2003 La Junta 
Flash 
Flood 

0 $0 

Thunderstorms with very heavy 
rainfall produced some flash flooding 
in the vicinity of La Junta...especially 
southern areas.  Water reached the 
doorsteps of some resident's homes 
while arroyo's were running at and 
even occasionally over their banks. 

8/5/2004 La Junta 
Flash 
Flood 

0 $0 

Very heavy rain from a slow moving 
thunderstorm resulted in water over 6 
inches deep to flow over highway 50 
on the Bent-Otero County line. 

8/18/2004 La Junta 
Flash 
Flood 

0 $0 
Slow moving thunderstorms produced 
very heavy rain and flash flooding on 
highways 94, 50, and 194. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

7/9/2006 La Junta 
Flash 
Flood 

0 $0 

Rainfall amounts of 2 to 3 inches in 
one hour's time fell on already 
saturated ground in Pueblo County as 
well as several other counties in 
southeast Colorado.  Numerous 
creeks, arroyos and low water 
crossings flooded with fast flowing 
water and debris.  The heavy rain also 
caused flooding of roads in Pueblo 
West and over portions of I-25, 
prompting numerous water rescues.  
As the heavy rains continued 
eastward, flooding problems then 
spread east across portions of 
Crowley, Otero and Bent Counties, 
leaving behind additional closed 
roads, including US Highway 50 in La 
Junta, Highway 194 near Las Animas 
and numerous county roads around 
Ordway. 

5/24/2007 La Junta Flood 0 $0 

Heavy rain across southeast Colorado 
caused the Arkansas River to rise less 
than one foot above flood stage for 
nearly two days at La Junta.  
Agricultural flooding occurred and no 
structures were damaged. 

6/26/2007 Fowler 
Flash 
Flood 

0 $50,000 

A complex of strong to severe 
thunderstorms produced very heavy 
rain which flooded low areas and 
basements from Fowler to Rocky 
Ford. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

9/16/2013 Fowler Flood 0 $0 

The runoff across the Pikes Peak 
Region sent a flood wave down 
Fountain Creek and adjacent 
drainages into the Arkansas River.  
The flood wave traveled down 
Fountain Creek and the Arkansas River 
through Pueblo County on the 12th 
through the 14th.  It then continued 
down the Arkansas River through 
Otero County on the 15th through the 
17th.   The river flooding that 
occurred was mostly minor, mainly 
affecting agricultural lands.  The 
Oxford Ditch in Otero County 
overflowed on to rural roads due to 
high flows in the Arkansas River on 
the 16th.  Additionally, some low lying 
residential lands and part of Highway 
194 east of La Junta flooded on the 
17th.  No fatalities or major property 
damage to structures occurred. 

9/16/2013 La Junta Flood 0 $0 
The Arkansas River went above flood 
stage in the La Junta area, flooding 
some roads near the river. 

7/12/2014 North La 
Junta 

Flash 
Flood 

0 $0 

Numerous roads and low lying areas 
experienced flash flooding central 
Otero County, including the La Junta 
and Swink areas, and arroyo 
watersheds in the south-cental 
portions of the county.  Highways 109 
and 50 were closed for several hours. 

7/12/2014 La Junta Flood 0 $0 

Heavy rain caused a brief rise above 
flood stage on the Arkansas River at 
La Junta.  Minor agricultural flooding 
occurred. 

7/13/2014 La Junta Flood 0 $0 
The Arkansas River at La Junta briefly 
went above flood stage causing minor 
agricultural flooding. 

7/15/2014 La Junta Flood 0 $0 
The Arkansas River at La Junta briefly 
went above flood stage causing minor 
agricultural flooding. 
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Date Location 
Flood 
Type 

Deaths Damages Description 

7/18/2014 La Junta Flood 0 $0 
The Arkansas River at La Junta went 
just above flood stage, causing minor 
agricultural flooding. 

7/18/2014 La Junta Flood 0 $0 
The Arkansas River at La Junta went 
above flood stage, causing minor 
agricultural flooding. 

8/10/2014 (Lhx)La 
Junta Arpt 

Flash 
Flood 

0 $0 
Heavy rain caused flash flooding 
across the North La Junta area and 
northward toward Cheraw. 

5/8/2015 La Junta 
Flash 
Flood 

0 $0 

Severe storms brought some flooding, 
damaging winds, hail up to the size of 
golf balls, and a brief tornado in Otero 
County. 

5/23/2015 Swink 
Flash 
Flood 

0 $0 
The Highway 50 underpass was 
flooded with around 12 inches of 
water near Swink. 

5/31/2016 Fowler 
Flash 
Flood 

0 $0 

Strong storms produced heavy rain 
and flooding of roadways to depths 
greater than 6 inches along US 
Highway 50 and on streets in 
Manzanola and Rockyford. 

6/12/2016 (Lhx)La 
Junta Arpt 

Flash 
Flood 

0 $0 

Heavy rain caused runoff from hills 
south of US Highway 50 near the 
Otero County Bent County line.  
Water was over a foot deep and 
washed vehicles off the highway. 

7/25/2016 Manzanola 
Flash 
Flood 

0 $0 
Heavy rain caused flash flooding of 
roadways and low spots, including US 
Highway 50. 

7/23/2018 La Junta 
Flash 
Flood 

0 $0 
Heavy rain caused US Highway 50 to 
close in La Junta due to flash flooding, 
according to the State Patrol. 

Total: 29   13 $15.6 
million  

 

9.6.2. Winter Storms 

Previous Occurrences  
Significant winter storm events prior to the 2014 Southeast Region Hazard Mitigation Plan are described 
below. 
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October 1946 – A lengthy snowstorm clobbered eastern Colorado with 20- 50 inches of snow and high 
winds.  At least 13 people died.  The storm began on Halloween.  It rained that evening, then turned into 
snow the following day.  The snow fell steadily for three days, ending up 3-5 feet deep in areas.  The 
storm knocked out phone service.  It was a slow process to open roads,  taking two weeks to open up 
from La Junta – school kids out of Arlington couldn’t get in for about two weeks as well.  Arlington had 
an extensive feed yard system, still partly in operation in 1946.  Following the storm, ranchers brought 
their cattle to town.  10-15% of herds died in storm, most of the rest brought to Arlington to be trucked 
out. 

March 1977 – A blizzard on the plains of Colorado killed nine people. 

October 1997 – deep snow cover over parts of the central Rockies and across the high plains of 
Nebraska, Kansas, and portions of western South Dakota and the panhandles of Oklahoma and Texas.  
Over 2 feet of snow fell in the planning area due to the storm. 

March of 2005 went out like a lion over many sections of southern Colorado as an intense storm system 
produced heavy wet snow and high winds over the region, causing some downed power lines as well as 
numerous isolated power outages.  The greatest snow amounts occurred in southern Bent and Otero 
Counties.  The higher snow totals with this storm system ranged from 8 to 20 inches. 5 to 10 inches fell 
20 miles northwest of Springfield in Baca County.  12 to 14 inches of snow was noted 17 miles southeast 
of La Junta in Bent County. 

On December 20, 2006 heavy snow and blizzard conditions occurred over the western southeast plains 
of southern Colorado. 10 to 15 inches blanketed all six counties in the planning region. 

On December 29, 2006, following on the heels of the December 20-22 blizzard, Colorado was subjected 
to a more severe blizzard starting on December 28th.  Heavy snow and blizzard conditions impacted the 
southeast plains of southern Colorado.  Wind gusts exceeded 55 mph, and snow amounts reached up to 
48 inches.  This caused snow drifts noted as high as 18 feet.  The heaviest concentration of snow 
occurred within the Southeast region of the state (Baca, Bent, Crowley, Kiowa, Las Animas, Otero, and 
Prowers).  The area is home to 345,000 head of cattle and calves, 23,500 head of producing sows and 
112,000 head of sheep and lambs, all with an estimated value of $500 million.  Snow and transportation 
difficulties kept ranchers from feeding their cattle.  Hay was delivered via air (using Colorado National 
Guard UH-60 Blackhawk helicopters and a Wyoming National Guard C-130 aircraft) and ground assets.  
The State of Colorado purchased $12,000 dollars of hay for this effort.  Despite these efforts, over 
35,000 head of cattle perished during and after the blizzard.  Estimated losses were over $3 million.  The 
Colorado Department of Transportation was a critical participant in the southeast region response 
operations by clearing the road networks.  Preliminary estimates for their snow blowing/plowing 
activities were $7.1 million.  Due to the nature of the storm, mass feeding also became a major 
operation.  An example of this was the Salvation Army in Baca County, where they provided 1,155 meals 
over five and one-half days.  They were able to transport food from Denver to the region. 

During early February 2008, a winter storm produced bands of six to ten inches of snow along eastern 
Colorado and into Kansas and Nebraska.  Many severe winter storms were reported across eastern 
Colorado throughout the early part of 2008.  While snow accumulation generally remained below six 
inches, the snow was often accompanied by freezing rain and drizzle or foggy conditions.  This band 
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affected Crowley and Otero Counties  This emphasizes that even smaller-scale storms have a significant 
impact on the planning region. 

On March 24, 2010, a winter storm produced localized snow drifts up to 4 feet as well as heavy snow 
over a large portion of southern Colorado.  Between 6 and 14 inches of snow covered the six counties in 
the planning area. 
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9.7. Prowers County 
9.7.1. Flooding 

Previous Occurrences 
Table 9-6 describes all previous recorded flooding events in Prowers County.   

Table 9-6 Prowers County Previous Flooding Events 

Date Location Flood 
Type Damages Description 

June 1965 County Flood $0 

Along the Arkansas River and its tributaries 
between Pueblo and the John Martin Dam, near 
the Colorado/Kansas state line, approximately 
45,000 acres were flooded.  Agricultural losses, 
as well as damage to transportation and urban 
facilities, were substantial and amounted to 
about $15 million.  Below Pueblo, north La Junta 
was severely damaged by floodwaters during 
June 17-19.  Although all water from the 
upstream area was stored in the John Martin 
Reservoir, serious flooding began less than three 
miles downstream.  The flood below the dam 
was much more severe than the flood between 
Pueblo and the John Martin Dam; illustrating the 
limitations of a single flood-control structure.  
Over 220,000 acres of rural, urban, waste, and 
woodland lands were flooded between the John 
Martin Dam and Great Bend, Kansas.  
Outstanding floods occurred on June 17 on the 
south-bank tributaries of the Arkansas. Wolf 
Creek flooded the town of Granada. Triggered 
by rains of over nine inches at Two Buttes and 
11 inches near Holly on June 17, the floodwaters 
of Two Butte Creek reached a peak discharge of 
82,600 cfs above Two Buttes Reservoir and 
increased to 182,000 cfs at the mouth, 
overtopping the reservoir.  Floods devastated 
the towns of Holly and Granada, and both 
locales were evacuated as floodwaters 
inundated the valuable farmlands surrounding 
the two towns.  The floodwaters that hit the 
town of Holly caused flooding that extended to 
Great Bend, Kansas. 

5/25/1996 Lamar Flood $0 

Strong thunderstorms moved across the 
northern portions of Prowers county the night 
of the 25th and into the early morning hours of 
the 26th. An 8 mile stretch of Highway 196 was 
water-covered, and normally dry washes were 
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Date Location Flood 
Type Damages Description 

running full. Rainfall reports ranged from 2 1/4 
inches in Lamar to 4 3/4 inches 20 miles south of 
the town of Holly. 

7/30/1996 Lamar Flash 
Flood $0 

Nearly 3 inches of rain fell on an already 
saturated ground, creating widespread flooding 
of small streams in the vicinity of Lamar.  
Williams and Clay creeks went out of their 
banks, and lowland flooding was reported in 
downtown Lamar. 

7/29/1997 Wiley Flash 
Flood $0 

Heavy rains from thunderstorms produced 
flooding of roads and low spots around the town 
of Wiley in Prowers county and flooding of 
county roads around the town of Prowers in 
Bent county. 

8/13/1997 Lamar Flash 
Flood $0 

A thunderstorm brought very heavy rain on 
already saturated soil that flooded many county 
roads and city streets and low spots to depths of 
one to two feet. 

7/24/1998 Lamar Flash 
Flood $0 

Scattered thunderstorms produced rainfall rates 
of 1 to 2 inches per hour over previously 
saturated ground. At least 6 inches of water was 
reported flowing across parts of highway 196 
northwest of Lamar. 

7/5/2002 Lamar Flash 
Flood $0 

Very heavy rainfall in excess of six inches caused 
flash flooding of Wolf Creek...Granada Creek and 
Plum Creek drainage basins in central Prowers 
county.  A bridge over Wolf Creek just north of 
Granada was damaged.  No dollar amount to fix 
the bridge was available at this time. 

8/28/2002 Wiley Flash 
Flood $0 Over four inches of rain, and large hail, caused 

flooding of roadways and a few houses. 

8/28/2002 Lamar Flash 
Flood $50,000 

Heavy rain from severe thunderstorms caused 
flash flooding from the Willow Creek drainage 
basin in Lamar southward.  A rental store 
sustained heavy flood damage between 7:30 
p.m. and 8:00 p.m., as water was up to three 
feet deep on the property.  A local golf course 
was closed because bridges and crossings over 
the creek were washed out.  The greens suffered 
hail damage.   Mud was deep in many streets on 
the south and east sides of Lamar in the Willow 
Creek drainage.  Parts of highway 287, south of 
Lamar, were closed due to high water. 

6/9/2004 Lamar Flash 
Flood $0 Water washed over county road 8 and TT road. 
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Date Location Flood 
Type Damages Description 

6/20/2004 Lamar Flash 
Flood $0 

Flash flooding occurred along highway 196 
between Lamar and Bristol due to heavy 
thunderstorm rains. 

7/28/2004 Holly Flash 
Flood $0 

Two to 5 inches of rain in only a few hours 
caused several inches of water to flow over 
roadways as well numerous road 
washouts...mainly 3 to 10 miles south and 
southwest of Holly. 

9/24/2004 Holly Flash 
Flood $0 Heavy thunderstorm rains caused flooding of 

Horse Creek and West Wildhorse Creek. 

6/26/2007 Lamar Flash 
Flood $20,000 

An area of strong to severe thunderstorms 
produced very heavy rain in and around Lamar.  
Many streets were covered by at least 6 inches 
of water. 

8/22/2007 Granada Flash 
Flood $0 

Heavy rain from nearly stationary 
thunderstorms brought ponding of water over 
six inches deep to the Granada area in Prowers 
County. 

7/31/2010 Bristol Flash 
Flood $0 

Flowing water more than six inches deep 
occurred on Highway 196 between Bristol and 
County Road 19.  The intersection of Highway 
196 and Highway 385 was closed due to the 
flooding. 

7/12/2014 Lamar Flash 
Flood $0 Heavy rain caused flash flooding of county roads 

and US Highway 50 east of Lamar. 

7/13/2014 Lamar Flood $0 The Arkansas River at Lamar briefly went above 
flood stage causing minor agricultural flooding. 

7/26/2014 Lamar 
Arpt 

Flash 
Flood $0 

Strong, slow moving storms produced heavy rain 
and flash flooding across portions of Bent, Baca, 
and Prowers Counties.  Many roads were 
flooded and washed out. 

7/29/2014 Wiley Flash 
Flood $0 

Strong storms with heavy rain caused flash 
flooding in the northwest part of the county. 
Numerous roads were flooded with washouts 
reported. 

7/30/2014 Lamar Flood $0 The Arkansas River at Lamar went above flood 
stage, causing minor agricultural flooding. 

5/24/2015 Lamar Flash 
Flood $0 

Severe storms produced heavy rain and large 
hail which flooded roadways southeast of 
Lamar. 

7/14/2015 Lamar Flash 
Flood $0 Street flooding to a depth of greater than six 

inches was reported across Lamar. 

8/16/2015 Lamar 
Arpt 

Flash 
Flood $0 

Heavy rain caused water greater than 6 inches 
deep on city streets in Lamar and surrounding 
county roads. In addition, Buffalo Canal was 
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Date Location Flood 
Type Damages Description 

flooded, as well as town streets in and around 
Granada and Holly. 

8/17/2015 Wiley Flash 
Flood $0 

Many county roads and city streets were 
flooded to a depth of greater than 6 inches 
across Lamar and surrounding areas. 

7/23/2018 Lamar Flash 
Flood $0 

A strong thunderstorm accumulated 12-18 
inches of standing water over Main Street in 
Lamar, Colorado. The road was closed down. 

7/23/2018 Bristol Flash 
Flood $0 Heavy rain caused flooding over County Road 19 

5 miles west of Bristol. 
Totals Count: 27  $70,000  

 

9.7.2. Winter Storms 

Previous Occurrences  
Significant winter storm events prior to the 2014 Southeast Region Hazard Mitigation Plan are described 
below. 

March 1977 – A blizzard on the plains of Colorado killed nine people. 

October 1997 – deep snow cover over parts of the central Rockies and across the high plains of 
Nebraska, Kansas, and portions of western South Dakota and the panhandles of Oklahoma and Texas.  
Over 2 feet of snow fell in the planning area due to the storm. 

March of 2005 went out like a lion over many sections of southern Colorado as an intense storm system 
produced heavy wet snow and high winds over the region, causing some downed power lines as well as 
numerous isolated power outages.  The greatest snow amounts occurred in southern Bent and Otero 
Counties.  The higher snow totals with this storm system ranged from 8 to 20 inches. 5 to 10 inches fell 
20 miles northwest of Springfield in Baca County.  12 to 14 inches of snow was noted 17 miles southeast 
of La Junta in Bent County. 

On December 20, 2006 heavy snow and blizzard conditions occurred over the western southeast plains 
of southern Colorado. 10 to 15 inches blanketed all six counties in the planning region. 

On December 29, 2006, following on the heels of the December 20-22 blizzard, Colorado was subjected 
to a more severe blizzard starting on December 28th.  Heavy snow and blizzard conditions impacted the 
southeast plains of southern Colorado.  Wind gusts exceeded 55 mph, and snow amounts reached up to 
48 inches.  This caused snow drifts noted as high as 18 feet.  The heaviest concentration of snow 
occurred within the Southeast region of the state (Baca, Bent, Crowley, Kiowa, Las Animas, Otero, and 
Prowers).  The area is home to 345,000 head of cattle and calves, 23,500 head of producing sows and 
112,000 head of sheep and lambs, all with an estimated value of $500 million.  Snow and transportation 
difficulties kept ranchers from feeding their cattle.  Hay was delivered via air (using Colorado National 
Guard UH-60 Blackhawk helicopters and a Wyoming National Guard C-130 aircraft) and ground assets.  
The State of Colorado purchased $12,000 dollars of hay for this effort.  Despite these efforts, over 
35,000 head of cattle perished during and after the blizzard.  Estimated losses were over $3 million.  The 
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Colorado Department of Transportation was a critical participant in the southeast region response 
operations by clearing the road networks.  Preliminary estimates for their snow blowing/plowing 
activities were $7.1 million.  Due to the nature of the storm, mass feeding also became a major 
operation.  An example of this was the Salvation Army in Baca County, where they provided 1,155 meals 
over five and one-half days.  They were able to transport food from Denver to the region. 

During early February 2008, a winter storm produced bands of six to ten inches of snow along eastern 
Colorado and into Kansas and Nebraska.  Many severe winter storms were reported across eastern 
Colorado throughout the early part of 2008.  While snow accumulation generally remained below six 
inches, the snow was often accompanied by freezing rain and drizzle or foggy conditions.  This band 
affected Crowley and Otero Counties.  This emphasizes that even smaller-scale storms have a significant 
impact on the planning region. 

On March 24, 2010, a winter storm produced localized snow drifts up to 4 feet as well as heavy snow 
over a large portion of southern Colorado.  Between 6 and 14 inches of snow covered the six counties in 
the planning area. 

  



 
xlv Southeast Region Hazard Mitigation Plan –Appendix D: Jurisdictional Plan Adoptions 

10. Appendix D: Jurisdictional Plan Adoptions 
 
 

 

 


	Table of Contents
	1. Introduction
	1.1. Purpose
	1.2. Background and Scope
	1.3. Plan Organization

	2. Mitigation Strategy
	2.1. Hazard Mitigation Strategy Overview
	2.2. Hazard Mitigation Goals and Objectives
	2.3. Capabilities Assessment
	2.4. Continued NFIP Compliance
	2.5.  Past Action Reporting
	2.6.  Identification of New Mitigation Actions
	2.6.1 Selection of Mitigation Actions
	2.6.2 Prioritization of Mitigation Actions
	2.6.3 Implementation of Mitigation Actions
	2.6.4 2020 Southeast Region Mitigation Actions


	3. Planning Process
	3.1. Introduction
	3.2. Background on Hazard Mitigation Planning in the Southeast Region
	3.3. The Planning Process
	3.3.1. Phase I: Organize Resources
	Hazard Mitigation Planning Steering Committee Kickoff Webinar
	Local Planning Committee Kickoff Meeting
	Public Involvement
	Review and Incorporation of Existing Planning Mechanisms
	Southeast Region
	Baca County


	3.3.2. Phase II: Assess Risks
	Planning Team Risk and Vulnerability Assessment Workshops

	3.3.3. Phase III: Develop the Mitigation Strategy
	Planning Team Mitigation Strategy Workshop

	3.3.4. Phase IV: Implement the Plan and Monitor Progress


	4. Plan Maintenance, Revision, and Integration
	4.1. Introduction
	4.2. Plan Monitoring, Evaluation, and Enhancement
	4.2.1. Annual Meeting and Review
	4.2.2. Five Year Update of the Plan
	4.2.3. Five Year Revision Procedures

	4.3. Plan Adoption
	4.4. Continued Public Involvement
	4.5. Integration of Hazard Mitigation into other Planning Mechanisms

	5. Southeast Colorado Region Community Profile
	5.1 Geography and Climate
	5.2 Population
	5.3 Economy
	5.4 Development Trends

	6. Hazard Identification and Risk Assessment (HIRA)
	APPENDIXES
	7. Appendix A: Local Planning Committee / Meeting Sign-in Sheets and Agendas
	8. Appendix B: Public Involvement Plan
	9. Appendix C: HIRA Appendix
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	9.1. Region
	9.1.1. Drought
	Previous Occurrences


	9.2. Baca County
	9.2.1. Flooding
	Previous Occurrences

	9.2.2. Winter Storms
	Previous Occurrences


	9.3. Bent County
	9.3.1. Flooding
	Previous Occurrences

	9.3.2. Winter Storms

	9.4. Crowley County
	9.4.1. Flooding
	Previous Occurrences

	9.4.2. Winter Storms

	9.5. Kiowa County
	9.5.1. Flooding
	Previous Occurrences

	9.5.2. Winter Storms

	9.6. Otero County
	9.6.1. Flooding
	Previous Occurrences

	9.6.2. Winter Storms
	Previous Occurrences


	9.7. Prowers County
	9.7.1. Flooding
	Previous Occurrences

	9.7.2. Winter Storms
	Previous Occurrences



	10. Appendix D: Jurisdictional Plan Adoptions

