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Executive Summary 

 

Why develop a hazard mitigation plan?  
Natural hazards impact the citizens, properties, environments, and economies of all communities. Wildfire, 

landslides, and severe winter storms have exposed Garfield County residents and businesses to the financial 

and emotional costs of recovery. The risk associated with natural and human-made hazards increases as 

more people move to vulnerable areas. The inevitability of natural hazards, and the growing population and 

activity within hazard-prone parts of the County create an urgent need to develop strategies, coordinate 

resources across jurisdictions, and increase public awareness. These efforts reduce risk and prevent loss 

from future natural hazard events.  

It is impossible to predict exactly when disasters will occur or the extent to which they will affect a 

community. However, with careful planning and collaboration among public agencies, private sector 

organizations, and citizens within the community, it is possible to minimize the losses that can result from 

natural hazards. Mitigation plans assist communities to reduce risk by identifying resources, information, 

and strategies for risk reduction, while helping to guide and coordinate mitigation activities throughout the 

County.  

This Hazard Mitigation Plan (HMP) provides a set of actions to reduce risk from natural hazards through 

education and outreach programs, the development of partnerships, and implementation of preventative 

activities such as land use or watershed programs. It is a multi-jurisdictional plan that contains actions 

specific to Garfield County and to the cities, towns, and fire districts within it. 

The resources and information within the mitigation plan: (1) establish a foundation for coordination and 

collaboration among agencies and the public in Garfield County; (2) identify and prioritize future mitigation 

projects; and (3) meet qualifications for federal assistance programs. The mitigation plan works in 

conjunction with other County plans; many of its actions are implemented through other plans and policies, 

including the County Comprehensive Land Use Plan and County and jurisdictional building codes.  

This mitigation plan is part of a suite of plans that together form a comprehensive emergency management 

framework for Garfield County. Those plans include a Continuity of Operations Plan, a Recovery Plan, a 

Comprehensive Risk Assessment, and Community Wildfire Protection Plans. Together, these plans will be 

implemented and maintained in a coordinated way. 

The following jurisdictions participated in this plan update:  

 

• Garfield County  

• Carbondale 

• Glenwood Springs 

• New Castle 

• Parachute 

• Rifle  

• Silt  

• Carbondale and Rural Fire Protection District 

• Colorado River Fire Rescue 

• Glenwood Springs Rural Fire Protection District 

• Grand Valley Fire Protection District 
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Mission, Goals, and Actions 
The Garfield County HMP provides a set of actions that aim to reduce the risks posed by hazards through 

education and outreach programs, the development of partnerships, and the implementation of mitigation 

activities through the County Development Code, Source Water Protection Plan, Community Wildfire 

Protection Plan, Emergency Operations Plan and 5-Year Plan. The actions described in the HMP are 

intended to be implemented through existing plans and programs within the County and its jurisdictions. 

 

Mission 
The mission of the Garfield County HMP is to reduce risk to life and property from hazard events. 
 

Goals 
This Hazard Mitigation Plan’s goals describe the overall direction that Garfield County agencies, 

organizations, and citizens can take toward mitigating risk from natural hazards. They were updated from 

the goals identified in the original 2012 Plan and are similar to the goals included in the State of Colorado 

Natural Hazard Mitigation Plan. The Planning Team felt that this alignment with the State Plan would 

increase opportunities for collaboration during implementation.  

 

• Goal 1: Reduce the loss of life and personal injuries from natural hazard events 

• Goal 2: Reduce damage to public assets 

• Goal 3: Reduce public costs of disaster response and recovery 

• Goal 4: Minimize economic losses 

• Goal 5: Reduce damage to personal property 

 

Mitigation Actions 
There are a wide variety of strategies that can be used to reduce the impacts of hazards for the residents of 

the planning area as well as the built environment. Section Five: Mitigation Strategy shows the mitigation 

actions chosen by Garfield County to prevent future losses. Actions selected by each participating 

jurisdiction can be found Section Seven: Participant Sections.  

 

Summary of Changes 
Several changes were made to the 2012 Natural Hazard Mitigation Plan and planning process, including: 

the inclusion of additional hazards based on the State of Colorado 2013 Natural Hazards Mitigation Plan; 

greater efforts to reach out to and include stakeholder groups; a revised risk assessment; and the inclusion 

of additional mitigation strategies. This update also works to unify the various planning mechanisms in 

place throughout the participating communities (i.e. comprehensive plans, local emergency operation plans, 

zoning ordinances, building codes, etc.) to ensure that the goals and objectives identified in those planning 

mechanisms are consistent with the goals and strategies included in this plan. 
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Section One: Introduction 

 

Hazard Mitigation Planning 
Hazard events are inevitable, it is just a matter of when they happen and what jurisdictions have done to 

prepare against the potential impacts. Hazard mitigation reduces risk and is a socially and economically 

responsible action to prevent long-term risks from natural and man-made hazard events. 

Natural hazards, such as severe winter storms, high winds, flooding, extreme heat, drought, earthquakes, 

and wildfires are a part of the world around us. Their occurrence is natural and inevitable, and there is little 

that can be done to control their force and intensity. Man-made hazards are a product of society and can 

occur with significant impacts to communities. Man-made hazards include dam failure, chemical spills, and 

terrorism. All jurisdictions participating in this planning process are vulnerable to a wide range of natural 

and man-made hazards that threaten the safety of residents, have the potential to damage or destroy both 

public and private property, cause environmental degradation, and disrupt the local economy and overall 

quality of life. 

Garfield County prepared this Multi-Jurisdictional Hazard Mitigation Plan in an effort to reduce impacts 

from natural and man-made hazards and to better protect the people and property of the region from the 

effects of hazards. This plan demonstrates the communities’ commitment to reducing risks from hazards 

and serves as a tool to help decision makers establish mitigation activities and resources. This plan was 

developed to ensure Garfield County and participating jurisdictions are eligible for federal mitigation 

funding programs and to accomplish the following objectives: 

• Minimize the disruption to each jurisdiction following a disaster 

• Establish actions to reduce or eliminate future damages to efficiently recover from disasters 

• Investigate, review, and implement activities or actions to ensure disaster-related hazards are 

addressed by the most efficient and appropriate solutions 

• Educate citizens about potential hazards 

• Facilitate development and implementation of hazard mitigation management activities to ensure 

sustainable communities 

 

Disaster Mitigation Act of 2000 
The U.S. Congress passed the Disaster Mitigation Act 2000 (DMA) to amend the Robert T. Stafford 

Disaster Relief and Emergency Assistance Act1. Section 322 of the DMA 2000 requires that state and local 

governments develop, adopt, and routinely update a hazard mitigation plan to remain eligible for pre- and 

post-disaster mitigation funding.2 These funds include the Hazard Mitigation Grant Program (HMGP)3, 

Pre-Disaster Mitigation Program (PDM)4, and the Flood Mitigation Assistance Program (FMA)5. The 

Federal Emergency Management Agency (FEMA) administers these programs under the Department of 

Homeland Security (DHS).6 

This plan was developed in accordance with current state and federal rules and regulations governing local 

hazard mitigation plans. The plan shall be monitored and updated on a routine basis to maintain compliance 

with the legislation – Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and 

Emergency Assistance Act, as enacted by Section 104 of the DMA 2000 (P.L. 106-390)7 and by FEMA’s 

Final Rule (FR)8 published in the Federal Register on November 30, 2007, at 44 Code of Federal 

Regulations (CFR) Part 201. 
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Hazard Mitigation Assistance  
On June 1, 2009, FEMA initiated the Hazard Mitigation Assistance (HMA) program integration, which 

aligned certain policies and timelines of the various mitigation programs. These HMA programs present a 

critical opportunity to minimize the risk to individuals and property from hazards while simultaneously 

reducing the reliance on federal disaster funds.9 

 

Each HMA program was authorized by separate legislative action, and as such, each program differs 

slightly in scope and intent.  
 

• HMGP: To qualify for post-disaster mitigation funds, local jurisdictions must have adopted a 

mitigation plan that is approved by FEMA. HMGP provides funds to states, territories, Indian tribal 

governments, local governments, and eligible private non-profits following a presidential disaster 

declaration. The DMA 2000 authorizes up to seven percent of HMGP funds available to a state 

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

• FMA: To qualify to receive grant funds to implement projects such as acquisition or elevation of 

flood-prone homes, local jurisdictions must prepare a mitigation plan. Furthermore, local 

jurisdictions must be participating communities in the National Flood Insurance Program (NFIP). 

The goal of FMA is to reduce or eliminate claims under the NFIP.  

• PDM: To qualify for pre-disaster mitigation funds, local jurisdictions must adopt a mitigation plan 

that is approved by FEMA. PDM assists states, territories, Indian tribal governments, and local 

governments in implementing a sustained pre-disaster hazard mitigation program.  
 

Plan Financing and Preparation 
In regard to plan financing and preparation, in general, Garfield County is the “sub-applicant” that is the 

eligible entity that submits a sub-application for FEMA assistance to the “Applicant.” The “Applicant,” in 

this case is the State of Colorado. If HMA funding is awarded, the sub-applicant becomes the “sub-

recipient” and is responsible for managing the sub-grant and complying with program requirements and 

other applicable federal, state, territorial, tribal, and local laws and regulation. 
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Section Two: Planning Process 

 

Introduction  
The process utilized to develop a hazard mitigation plan is often as important as the final planning 

document. For this plan update, Garfield County adapted the four-step hazard mitigation planning process 

outlined by FEMA to fit the needs of the participating jurisdictions. The following pages will outline: how 

the Regional Planning Team was established; the function of the Regional Planning Team; key project 

meetings and community representatives; outreach efforts; plan review and adoption; and ongoing plan 

maintenance. 

 

Multi-Jurisdictional Approach 
According to FEMA, “A multi-jurisdictional hazard mitigation plan is a plan jointly prepared by more than 

one jurisdiction.” The term ‘jurisdiction’ means ‘local government.’ Title 44 Part 201, Mitigation Planning 

in the CFR, defines a ‘local government’ as “any county, municipality, city, town, township, public 

authority, school district, special district, intrastate district, council of governments, regional or interstate 

government entity, or agency or instrumentality of a local government; any Indian tribe or authorized tribal 

organization, any rural community, unincorporated town or village, or other public entity.” For the purposes 

of this plan, a ‘taxing authority’ was utilized as the qualifier for jurisdictional participation. 

FEMA recommends the multi-jurisdictional approach under the DMA 2000 for the following reasons: 

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

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

• It avoids duplication of efforts; and 

• It imposes an external discipline on the process. 

Garfield County utilized the multi-jurisdiction planning process recommended by FEMA (Local Mitigation 

Plan Review Guide10, Local Mitigation Planning Handbook11, and Mitigation Ideas: A Resource for 

Reducing Risk to Natural Hazards12) to develop this plan. 

 

Hazard Mitigation Planning Process 
The hazard mitigation planning process as outlined by FEMA has four general steps, which include: 

organization of resources; assessment of risks; development of mitigation strategies; and, implementation 

and annual monitoring of the plan’s progress. The mitigation planning process is rarely linear. It is 

characteristic of the process that ideas developed during the initial assessment of risks may need revision 

later in the process, or that additional information may be identified while developing the mitigation plan.  

• Organization of Resources 

o Focus on the resources needed for a successful mitigation planning process. Essential steps 

include: 

▪ Organizing interested community members 

▪ Identifying technical expertise needed 

• Assessment of Risks 

o Identify the characteristics and potential consequences of the hazard. Identify how much 

of the jurisdiction can be affected by specific hazards and the impacts they could have on 

local assets. 

• Mitigation Plan Development 

o Determine priorities and identify possible solutions to avoid or minimize the undesired 

effects. The result is a hazard mitigation plan and strategy for implementation. 

• Plan Implementation and Progress Monitoring 
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o Bring the plan to life by implementing specific mitigation projects and adapting day-to-

day operations. To succeed, it is critical that the plan remains relevant. Thus, it is important 

to conduct periodic evaluations and revisions, as needed. 

 

Organization of Resources 
Plan Update Process 

JEO Consulting Group, INC. (JEO) was contracted in January 2017 to guide and facilitate the planning 

process and assemble the Multi-Jurisdictional Hazard Mitigation Plan. The first activity in the development 

process for the Garfield County HMP update was coordination of efforts with local, state, and federal 

agencies and organizations. The State of Colorado Division of Homeland Security and Emergency 

Management (DHSEM) became involved in the planning process. Garfield County and JEO worked 

together to identify elected officials and key stakeholders to lead the planning effort.  

Planning Team 

At the beginning of the planning process, the Planning Team was established to guide the planning process, 

review the existing plan, and serve as a liaison to plan participants throughout the planning area. A list of 

Planning Team members can be found in Table 1.  

The first Planning Team meeting was held on February 9, 2017. The meeting provided an overview and 

discussion of the work to be completed over the next several months, including: whether to host a hazard 

mitigation open house for plan participants; when and where to host public meetings; plan goals and 

objectives; discussion of what types of information would be needed to be collected for the HMP; and 

public outreach methods. 

Table 1: Garfield County Planning Team 

Name Title Jurisdiction 
Glenn Hartmann Senior Planner Garfield County 

Tamra Allen  Planning Manager Garfield County 

Chris Bornholdt  Emergency Manager Garfield County 

Sheryl Bower Community Development Director Garfield County 

Fred Jarman Deputy County Manager Garfield County 

Kevin Batchelder County Manager Garfield County 

Theresa Wagenman  Finance Director Garfield County 

Frank Coberly Facilities Director Garfield County 

Keith Rice Risk Manager Garfield County 

Renelle Lott Chief Communications Officer Garfield County  

Joshua Williams Environmental Health Manager Garfield County  

Patricia Gavelda*  State & Local Hazard Mitigation 

Planning Program Manager 

DHSEM 

Mark Thompson* Mitigation Planning Specialist DHSEM 

Jeff Henson* Project Manager JEO Consulting Group, Inc. 

Phil Luebbert* Project Coordinator  JEO Consulting Group, Inc. 

Catherine Berg* Water Resources Engineer Wright Water Engineering  
*Served as a consultant or advisory role 
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Open House 

An open house was held for stakeholders on 

February 23, 2017 at the Garfield County 

Administration Building. As the meeting was 

in an open house format, stakeholders could 

come and go as their schedules allowed. 

County officials, project consultants, and 

state experts were available to provide 

information, answer questions, and receive 

comments about the planning process. 

Approximately 33 stakeholders attended the 

open house. See Appendix B for the sign-in 

sheets.  

 

Public Involvement and Outreach 

Citizens of Garfield County contributed to the 

development of this plan. An online survey 

was developed, which was advertised on the 

county’s website, and via email in multiple 

email distribution lists. In addition to 

community members, the survey was also 

sent to key stakeholders.  Survey results and 

stakeholder comments were shared with 

County staff and the local planning teams 

then incorporated within the plan. Survey 

results and public comments mainly focused 

on hazard prioritization and risk 

identification. See Appendix B for Survey 

Results.  

The public was also give the opportunity to 

comment on the draft plan. The final draft 

document was posted on the County’s website, which clearly included a phone number and email address 

for those interested in providing comments.  

 

 

Table 2: Outreach Activity Summary 

Action Intent 

Press Release Sent to local media outlets to announce the plan and its purpose.  

Project Flyer  Flyers were posted about the HMP update and how to become involved. Flyers were 

posted at multiple locations throughout the County.  

Postcards Postcards describing how the public could be involved were available at the County 

Administration Building.   

Survey An online survey was developed and posted on the Garfield County website to receive 

feedback from the general public.  

Videos Videos were developed and posted on the County’s website to aid in public engagement. 

These videos described the hazard mitigation plan, the planning process, and described 

how the public could become involved. 

 

Figure 1: Open House 
 

Source: JEO Photo, 2016 

Figure 2: Open House 
 

Source: JEO Photo, 2016 
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Figure 3: Natural Hazards Plan Survey 

 
Source: Garfield County Website, 201713 

 

Neighboring Jurisdictions 

Neighboring jurisdictions were notified and invited to participate in the planning process. Letters were sent 

to County Clerks and County Emergency Managers of all the counties surrounding Garfield County. There 

was no participation from jurisdictions outside the planning area.  

Participant Involvement  

Participants play a key role in the following: reviewing goals and objectives; identification of hazards; 

providing a record of historical disaster occurrences and localized impacts; identification and prioritization 

of potential mitigation projects and strategies; and, the development of annual review procedures. 

Participating jurisdictions were required to meet with members of the Planning Team to discuss plan 

components. Meetings were scheduled with each jurisdiction within their community. Jurisdictions were 

encouraged to invite local representatives and staff to provide insights during the planning process. Sign-in 

sheets from all public meetings can be found in Appendix B. 

 

Assessment of Risk 
Round 1 Meetings: Hazard Identification  

At the Round 1 Meetings, jurisdictional representatives (i.e. the local planning teams) reviewed the hazards 

included in the 2013 Colorado Natural Hazard Mitigation Plan (NHMP)14 to conduct further risk and 

vulnerability assessments based on these hazards’ previous occurrence and the communities’ exposure to 

the various hazards (for a complete list of hazards reviewed see Section Four: Risk Assessment).  

 

The intent of these meetings was to familiarize the local planning teams with an overview of the work to 

be completed over the next several months, and discuss the responsibilities of being a participant. There 

were two primary functions of this meeting, to update mitigation actions from the 2012 Garfield County 



  Section Two: Planning Process 

 

Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 9 

NHMP, and to identify the top concerns from each jurisdiction. This was an opportunity to gather input on 

the identification of hazards, records of historical occurrences, establishment of goals and objectives, and 

potential mitigation projects from jurisdictional representatives (refer to Appendices B and C). In addition 

to the primary data collection objectives for the workshop, representatives also identified critical facilities, 

and reviewed preliminary participant sections.  

 

Mitigation Plan Development 
Round 2 Meetings: Mitigation Strategies 

The identification and prioritization of mitigation measures is an essential component in developing 

effective hazard mitigation plans. At the Round 2 meetings, participating jurisdictions identified new 

mitigation actions in addition to the mitigation actions continued from the 2012 NHMP to address additional 

hazards of concern for their jurisdiction. Participating jurisdictions were also asked to review the 

information collected from the Round 1 meeting related to their community through this planning process. 

Local planning teams were asked to ensure all information included was up-to-date and accurate. 

Information/data reviewed included (but was not limited to): local hazard prioritization results, identified 

critical facilities within the community, and concentrations of populations identified as ‘highly vulnerable’ 

(refer to Appendix C). Planning teams were also asked to share the plan materials with other jurisdiction 

staff and elected representatives.  

 

There was also a brief discussion about the last months of the planning process, when the plan would be 

available for public review and comment, annual review of the plan, and the grant application process once 

the plan was approved.  

 

Public Review 
Once the draft of the HMP was completed, a public review period was opened to allow for participants and 

community members at large to review the plan and provide comments and changes, if any at that time. 

The public review period was open from August 25, 2017 through September 25, 2017. Participating 

jurisdictions were emailed and mailed a letter notifying them of this public review period. The HMP was 

also made available on the County website for download. Comments and changes that were received were 

incorporated into the plan.  

 

Plan Adoption 
Based on FEMA requirements, this Multi-Jurisdictional Hazard Mitigation Plan must be formally adopted 

by each participant through approval of a resolution. This approval will create individual ownership of the 

plan by each participant. Formal adoption provides evidence of a participant’s full commitment to 

implement the plan’s goals, objectives, and action items. 

 

Once adopted, participants are responsible for implementing and updating the plan every five years. Those 

who participated directly in the planning process would be a logical champion for updating the plan. In 

addition, the plan will need to be reviewed and updated annually or when a hazard event occurs that 

significantly affects the area or individual participants. Copies of resolutions approved by each participant 

are located in Appendix A. 
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Plan Implementation and Progress Monitoring  
This Hazard Mitigation Plan must be a living document. To ensure this, the plan must be monitored, 

evaluated, and updated on a five-year or less cycle. This includes incorporating the mitigation plan into 

county and local comprehensive or capital improvement plans as they stand or are developed. Section Six: 

Plan Implementation and Maintenance describes the system that jurisdictions participating in the Garfield 

County HMP have established to monitor the plan; provides a description of how, when, and by whom the 

HMP process and mitigation actions will be evaluated; presents the criteria used to evaluate the plan; and 

explains how the plan will be maintained and updated. 



 

 

Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 11 

Section Three: Planning Area Profile 

 

This section provides a brief overview of the factors that make Garfield County unique, with a focus on the 

assets that the County wants to protect from the effects of natural disasters. They are described here in 

overview and the risk assessment provides details about how these assets overlap with geographic features 

within the County. 

 
Figure 4: Planning Area 

 

Environment and Geography 
Garfield County is located in the northwest region of Colorado. Rio Blanco County borders Garfield County 

to the north. Routt and Eagle Counties form the eastern border. Pitkin and Mesa Counties lie to the south 

and the state of Utah (Grand and Uintah Counties) is the western boundary. The county seat and largest city 

is Glenwood Springs, Colorado, which is in the southeastern part of the County. 

 

The County encompasses nearly 3,000 square miles, about 60 percent of which is federally owned.15 The 

County is very geographically diverse: mountains, plateaus/mesas, canyons, and the Colorado River are the 

main geographical features. Mining, timber harvesting and oil/gas extraction have somewhat altered the 

landscape of the County over time, as well as its vulnerability and risk to natural hazards. 

 

 



Section Three: Planning Area Profile  

 

12  Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 

Population 
According to the US Census Bureau estimates, the population of Garfield County in 2015 was 57,076. 

Between 2000 and 2010, the population of Garfield County increased by 28.8 percent, close to double the 

State growth rate of 16.9 percent.16 In 2006, the Colorado State Demography Office projected that Garfield 

County’s population would reach 146,271 by the year 2035, with a rapid increase in annual percentage 

change compared to most other counties in the State.17 Approximately 48.9 percent of the population is 

female and 38.8 percent of the County’s residents are either under the age of 20 or over 65 (28.7 percent 

and 10.1 percent respectively). The median age in the County is 35.9, making it a relatively young 

population. 

 

While natural hazards do not discriminate, the impacts -- in terms of loss and the ability to recover -- vary 

greatly, depending on demographic characteristics. According to Peggy Stahl of FEMA’s Preparedness, 

Training and Exercise Directorate, 80 percent of the disaster burden falls on the public, and women, 

children, minorities and the poor bear a disproportionate amount of this burden. The 2015 Census estimates 

noted that 8.3 percent of the County’s residents were living below the poverty line. 

 

Land Use and Development 
One unique characteristic of Garfield County is its urban/rural divide: the western area of the County is 

sparsely populated while the major population and economic activity centers are in the central section along 

the Colorado River / I-70 corridor. This development pattern results in an overall low density in the County, 

19.3 people per square mile. 

 

The Census Bureau estimates that the County has about 23,338 housing units with an 11.6 percent vacancy 

rate and 64.6 percent owner occupancy rate, putting Garfield County on par with Colorado rates (10.5 

percent and 64.3 percent, respectively). The 2006 Land Values Study documented the impact of the 1990’s 

residential development boom in Garfield County – construction became a leading employment sector. The 

availability and affordability of housing spurred development and attracted residents from nearby counties 

such as Eagle and Pitkin.18 

 

Economy 
The top industries in Garfield County are energy development, tourism, ranching, and farming. These 

economic characteristics of the County demonstrate the County’s dependence on the land and natural 

resources. 

 

The top employment sectors in the County in 2015 according to the U.S. Census Bureau were educational 

service and health care and social assistance (17.3 percent), construction (16.6 percent), retail trade (11.2 

percent) and arts, entertainment, recreation, accommodation and food (10.6 percent). 

 

A 2007 socio-economic assessment noted that steady unemployment between 1997 and 2005, even 

accounting for workforce growth, reflected a strong local economy.19 The Land Values Study (2006) also 

identified three economic regions of the County roughly approximated as the western half (rural, sparsely 

populated, mostly public lands), the eastern/midsection of the County (I-70 Corridor through five 

municipalities supporting the majority of county residents and their needs) and the southeastern corner 

(geographically and, therefore, economically) aligned with the resort and recreation service sector of the 

region that is anchored by Aspen and Pitkin Counties.  

 

Impacts of a disaster event should also be considered in terms of their effect on individual income. Garfield 

County’s median household income in 2015 was $56,590. 
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Mean travel time to work in 2015 was 28.8 minutes, suggesting that many residents travel to other 

communities for work, or live far from employment centers. Therefore, the County’s road system is critical 

to its economy. 

 

Infrastructure and Critical Facilities 
Critical facilities and infrastructure are vital to the continued delivery of key governmental and private 

services as well as recovery efforts. The loss of these services significantly impacts the public’s ability to 

recover from a disaster event. These critical facilities include, but are not limited to: 

• 911 call centers 

• Emergency operations centers 

• Police and fire stations 

• Public works facilities and utilities 

• Hospitals 

• Bridges and roads 

• Shelters 

 

Facilities that may cause secondary impacts if damaged, contaminated, or destroyed, such as hazardous 

materials storage sites, are also considered critical facilities. Critical facilities are summarized and mapped 

in each jurisdiction’s section of the plan. The main critical infrastructure in Garfield County is summarized 

below. 

 

I-70 runs through the southern part of the County, creating a population and economic corridor and 

providing a direct route to Denver (about 3 hours from Glenwood Springs). State Highway 139 runs 

north/south through the County’s western section and State Highway 13 divides the County vertically. State 

Highway 82 runs from Glenwood springs through Carbondale and the southeastern corner of the County, 

connecting to Pitkin County and Aspen. 

 

Garfield County is a corridor of commerce in western Colorado and hazardous materials are commonly 

transported through the County by truck and rail transport. Hazardous materials travels along Highways 

139 and 13, and Interstate 70. Additionally, the Union Pacific Railroad operates rail lines along the 

Colorado River through the County. 

 

Facilities were identified during the original planning process as essential for returning Garfield County’s 

function to normal during and after a disaster. The following table and figure provide a summary of the 

critical facilities for Garfield County and whether they are in known hazard areas. See Section Four: Risk 

Assessment to view an in-depth discussion of Garfield County’s risk to hazards.   
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Table 3: Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Geologic 

Hazards 

Wildfire 

Hazards 

1 Glenwood Springs Fish Hatchery No No Landslides, 

Soils  

High 

2 Colorado Mountain College Spring 

Valley Campus 

No No Soils  Moderate 

3 Battlement Mesa Activity Center No No None None 

4 L W St John Middle School No No None None 

5 Bea Underwood Elementary School No No None None 

6 FAA Facility No No Landslides Moderate 

7 Waste Water Treatment No No None None 

8 Garfield County Landfill No No None None 

9 South Canyon Municipal Landfill No No Landslides, 

Soils  

Moderate 

10 Battlement School No No None None 

11 Coal Ridge High School No No Soils  Low 

12 Interagency Fire Center No No Soils  Low 

13 Hanging Lake Tunnels Fire Dept No No Lanslides Moderate 

18 Rifle Fish Hatchery No No None Moderate 

14 Rifle-Garfield County Airport No No Soils  Low 

15 Grand Valley Middle School No No None None 

16 Waldorf School No Yes None Low 

17 Garfield County Sheriff Annex No No None None 

19 Garfield County Sheriff Annex No No Soils  Low 

20 Garfield County Criminal Justice 

Services 

No No Soils  Low 

21 Garfield County Road & Bridge 

Administration 

No No Soils  Low 

22 Garfield County Road & Bridge 

Motor Pool 

No No Soils  Low 

23 Colorado Division of Parks & 

Wildlife - Area 8 

No Yes None High 

24 Garfield County Administration None Yes None Low 

25 Garfield County Sheriff's Office and 

Court 

None Yes Soils Low 

26 Garfield County Clerk None Yes None Low 
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Figure 5: Critical Facilities 
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Cultural and Historic Assets 
The historic Hotel Colorado has been operating in Glenwood Springs since 1893. The hotel earned the 

nickname of “the little White House of the West” after extended visits by Presidents Theodore Roosevelt 

and William Howard Taft. According to legend, the teddy bear was invented during President Roosevelt’s 

1905 visit when hotel maids pieced together a stuffed bear for the President after an unsuccessful day of 

hunting. The Hotel Colorado was listed in the National Register of Historic Places in 1977 in recognition 

of its colorful past and architectural significance.20  

 

Yampah Hot Springs vapor caves are underground steam baths found along the Colorado River. The springs 

were used by the Ute Indians for rejuvenation and healing properties. Today, the hot springs and mineral 

caves are prime tourism attractions. Local hotel resorts and spas use the hot springs as a main attractor for 

visitors. 

 

Sunlight ski area 

encompasses a summit on 

Compass Mountain in the 

White River National 

Forest. The resort area 

features 67 trails covering 

over 470 acres as well as 

one of the steeper ski runs 

in the state. 

 

The following table 

summarizes all of the sites 

on the National Register of 

Historic Places located 

within Garfield County. 

 

 

 
Table 4: Historic Sites in Garfield County 

Historic Site Address Date Listed 

Battlement Mesa 

Battlement Mesa Schoolhouse 7201 300 Rd 4/21/1983 

Carbondale 

Holland-Thompson Property 1605 Co 133 7/23/2013 

Missouri Heights School Cty Rd. 102 9/23/1999 

Satank Bridge Cty Rd. 106 2/4/1985 

Glenwood Springs 

Canyon Creek Schoolhouse 0566 Cty Rd. 137 1/6/2004 

Cardiff Coke Ovens Co. Tr. 116 11/15/1996 

Citizen’s National Bank Building 801 Grand Ave 7/15/1999 

Earnest Ranch 6471 Co. Rd. 117 4/1/1998 

Glenwood Springs Hydroelectric 

Plant 

601 6th St 10/14/1998 

Hotel Colorado 526 Pine St. 5/26/1977 

South Canon Bridge Cty Rd. 134 2/4/1985 

Starr Manor 901 Palmer Ave 6/20/1986 

Sumers Lodge 1200 Mountain Dr. 6/20/1997 

Edward T. Taylor House 903 Bennett Ave. 10/14/1986 

Source: Google Images, 2017 

Figure 6: Hotel Colorado in Glenwood Springs 
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Western Hotel 716 Cooper Ave 3/15/2016 

Parachute 

Wasson-McKay Place 259 Cardinal Way 8/5/2010 

Rifle 

Havemeyer-Willcox Canal 

Pumphouse 

West of Rifle 4/22/1980 

Rifle Bridge Off SR 6/24 over Colorado River 2/4/1985 

Rifle Post Office Railroad Ave & 4th St 1/24/1986 

Silt 

John Herbert Nunns House 311 N 7th St 12/3/2013 
Source: National Register of Historical Place, 2017   
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Section Four: Risk Assessment  

 

Introduction 
The ultimate purpose of this Multi-Jurisdictional Hazard Mitigation 

Plan is to minimize the loss of life and property across the planning 

area. The basis for the planning process is the regional and local risk 

assessment. This section contains a description of potential hazards, 

regional vulnerabilities and exposures, probability of future 

occurrences, and potential impacts and losses. By conducting a risk 

assessment, participating jurisdictions can develop specific 

strategies to address areas of concern identified through this process. 

The following table defines terms that will be used throughout this 

section of the plan. 

Table 5: Term Definitions 

Term Definition 

Hazard A potential source of injury, death, or damages 

Asset 
People, structures, facilities, and systems that have 

value to the community 

Risk 
The potential for damages, loss, or other impacts 

created by the interaction of hazards and assets 

Vulnerability 
Susceptibility to injury, death, or damages to a 

specific hazard 

Impact 
The consequence or effect of a hazard on the 

community or assets 

Historical 

Occurrence 

The number of hazard events reported during a 

defined period of time 

Extent 
The strength or magnitude relative to a specific 

hazard 

Probability Likelihood of a hazard occurring in the future 

 

Methodology 
The risk assessment methodology utilized for this plan follows the 

risk assessment methodology outlined in the FEMA Local 

Mitigation Planning Handbook (March 2013). This process consists 

of four primary steps:  

1) Describe the hazard;  

2) Identify vulnerable community assets;  

3) Analyze Risk; and  

4) Summarize vulnerability. 

 

When describing the hazard, this plan will examine the following 

items: previous occurrences of the hazard within the planning area; 

locations where the hazard has occurred in the past or is likely to 

occur in the future; extent of past events and likely extent for future 

occurrences; and probability of future occurrences. The 

identification of vulnerable assets will be across the entire planning 

area, Section Seven will include discussion of community-specific 

assets at risk for relevant hazards. Analysis for regional risk will 

Requirement §201.6(c)(2):  Risk 

assessment. The plan shall include a 

risk assessment that provides the 

factual basis for activities proposed in 

the strategy to reduce losses from 

identified hazards.  Local risk 

assessments must provide sufficient 

information to enable the jurisdiction 

to identify and prioritize appropriate 

mitigation actions to reduce losses 

from identified hazards. 

Requirement §201.6(c)(2)(i):  The risk 

assessment shall include a] description 

of the type … of all natural hazards 

that can affect the jurisdiction. 

Requirement §201.6(c)(2)(i):  The risk 

assessment shall include a] description 

of the … location and extent of all 

natural hazards that can affect the 

jurisdiction. The plan shall include 

information on previous occurrences of 

hazard events and on the probability of 

future hazard events. 

Requirement §201.6(c)(2)(ii):  The risk 

assessment shall include a] description 

of the jurisdiction’s vulnerability to the 

hazards described in paragraph 

(c)(2)(i) of this section. This description 

shall include an overall summary of 

each hazard and its impact on the 

community. 

Requirement §201.6(c)(2)(ii):   The 

risk assessment] must also address 

National Flood Insurance Program 

(NFIP) insured structures that have 

been repetitively damaged by floods. 

Requirement §201.6(c)(2)(ii)(A):  The 

plan should describe vulnerability in 

terms of the types and numbers of 

existing and future buildings, 

infrastructure, and critical facilities 

located in the identified hazard area. 

Requirement §201.6(c)(2)(iii):  For 

multi-jurisdictional plans, the risk 

assessment must assess each 

jurisdiction’s risks where they vary 

from the risks facing the entire 

planning area. 
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examine historic impacts and losses and what is possible should the hazard occur in the future. Risk analysis 

will include both qualitative (i.e. description of historic or potential impacts) and quantitative data (i.e. 

assigning values and measurements for potential loss of assets). Finally, for each hazard identified, the plan 

will provide a summary statement encapsulating the information provided during each of the previous steps 

of the risk assessment process. 

The best and most appropriate data available will be considered for each of the hazards profiled. 

 

Average Annual Damages and Frequency 
FEMA Requirement §201.6(c)(2)(ii) (B) suggests that when the appropriate data is available, hazard 

mitigation plans should also provide an estimate of potential dollar losses for structures in vulnerable areas. 

This risk assessment methodology includes an overview of assets at risk and provides historic average 

annual dollar losses for all hazards for which historic event data is available. Additional loss estimates are 

provided separately for those hazards for which sufficient data is available. These estimates can be found 

within the relevant hazard profiles. 

Average annual losses from historical occurrences can be calculated for those hazards for which there is a 

robust historic record and for which monetary damages are recorded. There are three main pieces of data 

used throughout this formula.  

• Total Damages in Dollars: This is the total dollar amount of all property damages and crop 

damages as recorded in federal, state, and local data sources. The limitation to these data sources 

is that dollar figures usually are estimates and often do not include all damages from every event, 

but rather only officially recorded damages from reported events.  

• Total Years of Record: This is the span of years there is data available for recorded events.  

• Number of Hazard Events: This shows how often an event occurs. The frequency of a hazard 

event will affect how a community responds.  

 

An example of the Annual Damage Estimate is found below: 

𝐀𝐧𝐧𝐮𝐚𝐥 𝐅𝐫𝐞𝐪𝐮𝐞𝐧𝐜𝐲 (#) =
𝑇𝑜𝑡𝑎𝑙 𝐸𝑣𝑒𝑛𝑡𝑠 𝑅𝑒𝑐𝑜𝑟𝑑𝑒𝑑 (#)

𝑇𝑜𝑡𝑎𝑙 𝑌𝑒𝑎𝑟𝑠 𝑜𝑓 𝑅𝑒𝑐𝑜𝑟𝑑 (#)
 

𝐀𝐧𝐧𝐮𝐚𝐥 𝐃𝐚𝐦𝐚𝐠𝐞𝐬 ($) =
𝑇𝑜𝑡𝑎𝑙 𝐷𝑎𝑚𝑎𝑔𝑒𝑠 𝑖𝑛 𝐷𝑜𝑙𝑙𝑎𝑟𝑠 ($)

𝑇𝑜𝑡𝑎𝑙 𝑌𝑒𝑎𝑟𝑠 𝑅𝑒𝑐𝑜𝑟𝑑𝑒𝑑 (#)
 

Data for all the hazards are not always available, so only those with an available dataset are included in the 

loss estimation.  

 

Hazard Identification 
The identification of relevant hazards for Garfield County began with a review of the 2012 Garfield County 

NHMP and the 2013 Colorado Natural Hazards Mitigation Plan. The Planning Team and participating 

jurisdictions reviewed the list of hazards addressed in the State Mitigation Plan and determined which 

hazards were relevant for discussion within the planning area.   

A quantitative and qualitative analysis was used to determine the hazards that pose the greatest threat to 

Garfield County. This was done by examining the frequency of occurrence and historical damages 

associated with the known hazards as well as interviewing plan participants to determine the hazards of 

greatest concern. The following hazards were determined to be the hazards that pose the greatest threat to 

Garfield County: 
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• Wildfire 

• Flooding  

• Hazardous Materials 

• Landslide/Debris Flow/Rockfall 

• Hazardous Soils 

• Winter Storms  

The second tier of hazards are hazards that pose a threat to Garfield County but either do not occur as 

frequently or do not result in impacts as severe as the tier one hazards. These second tier hazards include:  

• Avalanche 

• Drought 

• Earthquakes 

• Erosion and Deposition 

• Lightning 

• Pest Infestation 

• Severe Wind 

• Terrorism 

Given the location and history of the planning area, the following hazards were eliminated from further 

review. An explanation of how and why the hazards were eliminated is below.   

Extreme Heat: The National Center for Environmental Information (NCEI) database did not record any 

instances of extreme heat in Garfield County, nor did the Spatial Hazard Events and Losses Database 

(SHELDUS) report any damages, or injuries due to extreme heat events in Garfield County. According to 

the High Plains Regional Climate Center (HPRCC), Garfield County experiences an average of 34 days 

above 90°F.21 The figure below shows the number of days above 90°F in Garfield County from 1988 – 

2016. Over the short period of record, the number of days are increasing. If this trend continues, or Garfield 

County experiences impacts from extreme heat, this hazard may be profiled further in future updates to the 

plan.  

Figure 7: Number of Days above 90°F, Glenwood Springs 

 
Source: HPRCC, 2017 
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Hail: According to the NCEI database, there have been 16 hail events from 1996 – 2016. There are no 

recorded damages associated with these events.22  Of the recorded hail events, the average hailstone 

diameter was 0.9 inches. It should be noted that the NCEI only reports hail events with hail storms greater 

than 0.25 inches. Thus, the average size is biased by this type of reporting. Due to Garfield County’s 

location and historical record, large damaging hail is unlikely to occur in the County.  

Tornado: There is no historic record of a tornado occurring in Garfield County (1950 – 2016). Mitigation 

actions that focus on severe wind can address any concerns related to tornadoes within Garfield County. 

 

Hazard Assessment Summary Table 
The following table provides an overview of the data contained in the hazard profiles. This table is intended 

to be a quick reference for people using the plan and does not contain source information. Full discussion 

of individual hazards are included within the hazard profiles. 

Table 6: Regional Risk Assessment Summary 

Regional Risk Assessment 

Hazard 

Previous 

Occurrence 

Events/Years 

Approximate 

Annual 

Probability 

Average Annual 

Losses 

(Property and Crop) 

Likely Extent 

Tier I Hazards 

Wildfire 2,288/36 100% $124,848.48 <100 acres 

Hazardous Materials 283/27 100% $11,729.63 827 liquid gallons (LGA) 

Flooding 50/21 100% $32,324.93 

Some inundation of structures* 

(<1% of structures) and roads 

near streams. Some evacuations 

of people may be necessary 

(<1% of population) 

Landslide, Mud/Debris 

Flow, Rockfall 
33/21 100% $37,619.27 Limited property damage 

Soils 65/29 100% $92,517.24 
Limited damage to property 

and roadways 

Winter Storms 975 /21 100% $228,202.41 

10-20°below zero (wind chills) 

6-12” snow 

25-40 mph winds 

Tier II Hazards 

Avalanche 50/21 100% $46.65 0.5 – 5.0 ton /ft2 

Drought 
477 events/1465 

months 
32.6% $17,152.66 D2 

Earthquakes 88/43 100% $0 <4.0 

Erosion and Deposition Unknown 100% Unknown Unknown 

Lightning 10,700/1 100% $2,202.33 Undefined 

Pest Infestation Unknown 100% Unknown Unknown 

Severe Wind 92/21 100% $9,366.89 9 BWF 

Terrorism 0/47 <1% $0 Undefined 

*For data sources, refer to individual hazard profiles   
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Historical Disaster Declarations 
The following tables show disaster declarations that have been granted within the planning area.  

Table 7: State of Colorado Disasters 1980 - 2016 

Year Hazard Location 

2013 Wildfire Garfield County 

2012 Wildfire Garfield County 

2010 Rockslide I-70 

2009 Severe Blizzard Statewide 

2009 Severe Spring Snowstorm Statewide 

2007 Rockfalls I-70, US 6 Garfield, Clear Creek, Jefferson 

2006 Wildfires-Multiple Executive Orders Garfield, Teller, and Custer Counties 

2006 Flooding Douglas, Teller, Fremont, Pueblo, Garfield Counties 

2003 Sinkhole Interstate 70, Eagle County 

2003 Snow Emergency Statewide 

2002 Wildfires Statewide 

2002 Drought All Counties 

1998 Landslides, Rockfalls Archuleta, Garfield, Mesa, Gunnison, Rio Blanco 

1994 Wildfires Garfield, Delta, Douglas, Jefferson, Statewide 

1987 Wildfire Garfield 

1984 Flooding 
Delta, Dolores, Hinsdale, Saguache, Mesa, Montrose, Moffat, Rio 

Blanco, Pitkin, San Miguel, Ouray, Eagle, Gunnison, and Silt 
Source: Colorado Division of Homeland Security & Emergency Management, 201723 

Table 8: Presidential Disaster and Emergency Declarations, 1980 - 2016 

FEMA ID Incident Name Period 
Individual 

Assistance 

Public 

Assistance 
HMGP 

2698 Newcastle Fire 6/19/07 – 6/23/07 None Category B None 

2672 Red Apple Fire 8/31/06-9/3/06 None Category B None 

3224 
Hurricane Katrina 

Evacuation 
8/29/05-10/1/05 None Category B None 

2457 Panorama Fire 7/31/02-8/4/02 None Category B None 

2419 Coal Seam Fire 6/8/02-6/29/02 None Category B None 

1421 
Colorado 

Wildfires 
4/23/02-8/6/02 Yes None Yes 

719 

Severe Storms, 

Mudslides, 

Landslides, 

Flooding 

7/27/84-7/27/84 None 
Category A, B, C, 

D, E, F, G 
None 

Source: Federal Emergency Management Agency, Disaster Search, 201724   

*Notes: Individual Assistance is money or direct assistance to individuals, families and businesses in an area whose property has been damaged 
or destroyed and whose losses are not covered by insurance. Public Assistance is to provide assistance to State, Tribal and local governments, and 

certain types of Private Nonprofit organizations so that communities can quickly respond to and recover from major disasters or emergencies 

declared by the President. Public Assistance Categories: Category A: Debris Removal; Category B: Emergency Protective Work; Category C: 
Roads and bridges; Category D: Water Control Facilities; Category E: Buildings and Equipment; Category F: Utilities; Category G: Parks, 

Recreational Facilities, and Other Facilities. Individual Assistance 
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Table 9: USDA Secretarial Disasters, 2003 - 2016 

Year Type 
Declaration 

Number 
Affected Counties 

2003 Drought, Insects S1843 

Alamosa, Archuleta, Chaffee, Conejos, Costilla, Crowley, 

Custer, Dolores, Fremont, Garfield, Hinsdale, Huerfano, La 

Plata, Lake, Las Animas, Mesa, Mineral, Moffat, 

Montezuma, Otero, Pueblo, Rio Blanco, Rio Grande, Routt, 

Saguache 

2004 Drought, Freeze, Hail S1947 

Baca, Chafee, Cheyenne, Custer, Eagle, Fremont, Garfield, 

Grand, Jackson, Kiowa, Kit Carson, Lake, Lincoln, Phillips, 

Pitkin, Prowers, Pueblo, Routt, Summit, Yuma 

2006 
Heat, High Winds, 

Drought 
S2351 

Eagle, Garfield, Larimer, Logan, Otero, Pitkin, Rio Blanco, 

Yuma 

2012 
Drought, Excessive 

Heat, High Winds 
S3260 Statewide 

2012 Drought 

S3267, S3269, 

S3276, S3281, 

S3282, S3284, 

S3289, S3290, 

S3315, S3319, S3347 

Statewide 

2012 Freezing Conditions S3307 
Delta, Garfield, Gunnison, Mesa, Montrose, Ouray, Pitkin, 

San Miguel 

2013 Drought 

S3455, S3456, 

S3459, S3461, 

S3463, S3466 

Statewide 

2013 Drought 
S3505, S3508, 

S3518, S3539 
Statewide 

2013 Drought S3548 Eagle, Garfield, Grand, Lake, Pitkin, Routt, Summit 

2013 Frost, Freezes S3583 
Delta, Garfield, Gunnison, Mesa, Montrose, Ouray, Pitkin, 

San Miguel 
Source: USDA Disaster Designation, 201725 

Climate Adaptation  
Long-term climate trends have and will continue to increase the risk to hazards within the planning area. 

The planet is warming due to several natural and anthropogenic forces. This trend will have several 

significant economic, social, and environmental impacts on humans globally, as well as in Garfield County. 

Climate trends will also lead to an increase in the frequency and intensity of hazard events.  As seen in 

Figure 8, the United States is experiencing an increase in the number of billion dollar natural disasters.  
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Figure 8: Billion Dollar Disasters 

Source: National Oceanic and Atmospheric Administration, 2017 

 

According to recent reports, Coloradans can expect the following from the future climate of Colorado:26,27   

• All climate model projections indicate future warming in Colorado; the statewide average annual 

temperatures are projected to warm by +2.5°F to +6.5°F by 2050 relative to a 1971-2000 baseline 

depending on future emissions 

• Typical summer temperatures by 2050 are projected to be similar to the very hottest summers that 

have occurred in the past 100 years 

• Decreased snowpack and earlier spring runoff  

• Heat waves, droughts, and wildfires are likely to increase in frequency and severity  

• Decreased streamflow in Colorado’s major rivers 

• Winter precipitation events to increase in frequency and magnitude  

 

The planning area must adapt to these changes, or experience an increase in economic losses, loss of life, 

property damages, and crop damages. The Colorado Climate Change Vulnerability Study identifies 

vulnerabilities in the following sectors: ecosystems, water, agriculture, energy, transportation, outdoor 

recreation and tourism, and public health.28 This Hazard Mitigation Plan includes strategies for the planning 

area to address these changes, increase resilience and adapt to the future climate.  
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Hazard Profiles 
Based on research and the experiences of the participating jurisdictions, the following hazards profiled were 

determined to either have a historical record of occurrence in Garfield County or the potential for occurrence 

in the future. The following profiles will examine the identified hazards across the region. Local concerns 

or deviations from the County risk assessment will be addressed in Section Seven: Participant Sections of 

this plan. 

For the hazards that had available geographic information system (GIS) data, an additional level of analysis 

was completed. First, County staff divided the planning area into three study areas: Forest, Resource Lands, 

and Urban Interface. Next, zoning, census, and infrastructure data was overlaid with the available hazard 

data to estimate assets at risk.  

Due to the unique geography of Garfield County and the frequency of wildfire events, the landslides, debris 

flow and rockfall hazard profile includes an additional analysis of post-wildfire debris flows.   

  

Tier I Hazards  

• Wildfire 

• Flooding  

• Hazardous Materials 

• Landslide/Debris Flow/Rockfall 

• Hazardous Soils 

• Winter Storms  
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Wildfire  
 

Hazard Profile 
Wildfire is defined as any fire occurring on wildlands that requires suppression response. The wildfire 

hazard is often characterized by an increased fire risk in the urban interface zone. The interface is the urban-

rural fringe where homes and other structures are built into a densely forested or natural landscape. If left 

unchecked, it is likely that fires in these areas will threaten lives and property. 
 

There are three categories of interface fire: 

• The classic wildland-urban interface exists where well-defined urban and suburban development 

presses up against open expanses of wildland areas; 

• The mixed wildland-urban interface is characterized by isolated homes, subdivisions, and small 

communities situated predominantly in wildland settings; and 

• The occluded wildland-urban interface exists where islands of wildland vegetation occur inside a 

largely urbanized area. 
 

Certain conditions must be present for significant interface fires to occur. The most common are: hot, dry, 

and windy weather; the inability of fire protection forces to contain or suppress the fire; the occurrence of 

multiple fires that overwhelm committed resources; and a large fuel load (dense vegetation). Once a fire 

has started, other conditions influence its behavior, including fuel, topography, weather, drought, and 

development 
 

Garfield County experiences an increased fire risk seasonally, typically April through October. Lightning 

is the primary source of ignition; secondary causes include agricultural burns and other human caused 

ignitions. County-wide, fuel sources are trees, ladder brush, underbrush, cheat grass, and beetle-killed trees. 
 

Another concern in Garfield County are coal seam fires. The coal seam is an underground coal deposit that 

is close enough to the surface to be ignited by a lightning strike or even extreme temperatures. These fires 

challenge traditional firefighting techniques by continuing to smolder underground for extended periods of 

time and traveling along the coal deposit to ignite brush or dry ground cover nearby. Figure 11 shows the 

location of the coal seam in Garfield County.  
 

Even though wildfires are a natural part of the ecosystem in the Rocky Mountain West, they can present a 

substantial hazard to life and property, especially along the Wildland Urban Interface area. In 2012, the 

Garfield County Office of Emergency Management developed the Garfield County Community Wildfire 

Protection Plan (CWPP).29 The CWPP summarizes the current state of fire prevention, preparedness, and 

suppression in the County; identifies and prioritizes areas most at risk of wildland-urban interface fires; 

presents a strategy for appropriate fire response; and articulates mitigation actions. The CWPP is the 

authoritative document on wildfire hazards in Garfield County and represents a comprehensive hazard 

profile, vulnerability analysis, risk assessment, and statement of mitigation actions.  
 

Location 

Wildfires can occur throughout the County. GIS data was collected from the Upper Colorado River 

Interagency Fire Management Unit shows the location of the origins of wildfires from 1980-2016 (Figure 

10). Figures 12-14 show mapped areas with an increased risk to wildfires according to the Colorado Forest 

Service.  
 

Extent 
The average wildfire in Garfield County burned 46 acres. Of the fires recorded by the Upper Colorado 

River Interagency Fire Management Unit, 83 percent burned under 0.5 acres.30 Only two percent of the 

recorded fires burned more than 100 acres.  
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Figure 9: Wildfire Occurrence in Garfield County 
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Figure 10: Coal Seam in Garfield County 
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Historical Occurrences 

Garfield County is a fire-prone area. Data from the Upper Colorado River Interagency Fire Management 

Unit shows that between the years of 1980 to 2016, Garfield County averaged 64 fires per year. There are 

undoubtedly many more fires occurring that are unaccounted for through the federal/state reporting system. 

While most fires are relatively insignificant in terms of size and fire intensity, several high-intensity fires 

have not only burned thousands of acres but also posed significant threats to structures or other human 

developments. Historically notable fires include: the Battlement Creek Fire (1976: 3 firefighter fatalities); 

Battlement Mesa Fire (1987); the South Canyon Fire (1994: 14 firefighter fatalities); and the Coal Seam 

Fire (2002) that burned into the town limits of Glenwood Springs and covered over 12,000 acres. Most 

large fires in the County quickly cross ownership lines and require a multi-jurisdictional response. 
 

Average Annual Losses 
The average annual losses estimate was taken from the SHELDUS database. This does not include losses 

from displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, 

wildfires have caused $6,866,666.67 in property damages in Garfield County from 1960-2016.  
 

Table 10: Historical Wildfire Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$6,866,666.67 $124,848.48 $0 $0 
Source: SHELDUS, 201731 

 

Probability 
Given the 2,288 events over the course of 36 years, there is a 100 percent probability that wildfires will 

occur in Garfield County each year.  
 

Climate Trends 
Current climate trends are expected to result in an increase in frequency and severity of wildfires throughout 

the state of Colorado.   
 

Vulnerability Assessment 
Vegetative conditions vary widely throughout the County, ranging from semi-desert grass and shrubland to 

sub-alpine forests. Much of the development in the County is located in the lower elevation zones of 

sagebrush, Gambel oak, and pinyon-juniper woodlands. The combination of steep terrain, highly flammable 

vegetation, and hot, dry summers creates a high-risk situation for wildland fire. 

 

People living in or near wildland settings in Garfield County are vulnerable to the threat of wildfire. The 

development of homes and other structures is encroaching into the forest wildland and natural areas and is 

expanding the Wildland-Urban Interface. Interface neighborhoods are characterized by a diverse mixture 

of varying housing structures, development patterns, ornamental and natural vegetation, and natural fuels. 

Problems can arise if this new development increases the amount of fuel without coordinated thinning of 

the forests and the creation of defensible space around homes. 

 

The diversity and amount of equipment and the number of personnel can be substantially limited in rural 

areas. Fire protection may rely more on the landowner’s personal initiative to take measures to protect their 

own property. Therefore, public education and awareness may play a greater role in rural or interface areas. 

The CWPP documents past and ongoing efforts, such as Firewise Community workshops that inform 

County residents about wildfire risk and engage property owners in wildfire mitigation. 

 

In the event of a wildfire, vegetation, structures, and other flammables can combine to create unwieldy and 

unpredictable events. Factors relevant to the fighting of such fires include access, firebreaks, proximity of 
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water sources, distance from fire stations, and available firefighting personnel and equipment. The 

vulnerability of structures and homes in the interface area is increased by: combustible roofing and 

construction material; no/insufficient defensible space; poor access to structures; heavy natural fuel types; 

steep slopes; limited water supply; and winds over 30 miles per hour. 

 

Several oil and gas companies have drilling operations in wildfire interface areas.  

 

Urban areas may experience the residual effects of a nearby fire in several ways. The canyons can trap 

smoke, ash, and fire particulates in the air for extended periods of time. Poor air quality is not only a health 

concern for residents, but can deter tourism activities.  

 

Much of the land in Garfield County is publicly owned and managed under federal regulations. While this 

land may have higher fire risk, the risk incurred by people, economic factors, or physical infrastructure is 

minimal. The key to managing fire risk on these lands and the impacts on communities in Garfield County 

will be coordination between the County administration, the fire districts, and the federal agencies that have 

ultimate responsibility for the public land. 

 

Study Area Analysis 
Due to the available GIS data, an additional level of analysis was completed for Wildfire. First, County 

staff divided the planning area into three study areas: Forest, Resource Lands, and Urban Interface. Next, 

zoning, census, and infrastructure data from Garfield County GIS was overlaid with wildfire hazard data 

from the Colorado Forest Service to evaluate assets at risk. The following maps and tables show the wildfire 

hazard areas and summarize the percentage of assets at risk within each study area.  
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Table 11: Forest Study Area Assets Vulnerable to Wildfire 

Infrastructure Total Sites 

Percentage of Sites 

Vulnerable to 

Wildfire Economy Total Sites 

Percentage of Sites 

Vulnerable to 

Wildfire 

Right of Way 0.21 19.05% Commercial  6 0% 

Public Airport 0 0.00% Gas Wells 38 7.89% 

Municipal Buildings 0 0.00% Pipeline Miles 17.48 26.66% 

Highway Bridges 43 69.77% Industrial 0 0.00% 

Communications Facilities 34 23.53% 

Ag and Natural Resource Lands 

(square miles) 8.74 19.68% 

Electric Utilities Lines (Miles) 8.61 29.27% Shopping Malls 0 0.00% 

Railroad Miles 11.95 31.13% 

Population Railroad Bridges 0 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 0.58 75.86% Structures 197 23.86% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 8.39 23.12% Residential 169 18.30% 

Road Miles (Gravel- Low Traffic 

Volumes) 104.92 42.72% Schools 0 0.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0 0.00% 

Cultural Resources Planned Unit Development 0 0.00% 

Public Lands 16 81.25% Library 0 0.00% 

Residential/Suburban 1 0.00% Museum 0 0.00% 

Residential/Urban 0 0.00% Park 0 0.00% 

Residential/Mobile 0 0.00% Cemetery 0 0.00% 

Rural 130 27.69%  
Source: Garfield County GIS32, Colorado Forest Service33, JEO Consulting Group 
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Figure 11: Forest Study Area Wildfire Hazard
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Table 12: Resource Lands Study Area Assets Vulnerable to Wildfire 

Infrastructure Total Sites 

Percentage of Sites 

Vulnerable to 

Wildfire Economy Total Sites 

Percentage of Sites 

Vulnerable to 

Wildfire 

Right of Way 0.00 0.00% Commercial  2 0.00% 

Public Airport 0.00 0.00% Gas Wells 4997.00 23.35% 

Municipal Buildings 0.00 0.00% Pipeline Miles 1323.01 41.10% 

Highway Bridges 14.00 78.57% Industrial 0.00 0.00% 

Communications Facilities 99.00 12.12% 

Ag and Natural Resource Lands 

(square miles) 85.09 54.53% 

Electric Utilities Lines (Miles) 11.14 0.00% Shopping Malls 0.00 0.00% 

Railroad Miles 0.00 0.00% 

Population Railroad Bridges 0.00 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 16.79 0.00% Structures 123.00 17.07% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 6.05 20.66% Residential 112 17.89% 

Road Miles (Gravel- Low Traffic 

Volumes) 156.04 34.61% Schools 3.00 33.33% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0.00 0.00% 

Cultural Resources Planned Unit Development 0.00 0.00% 

Public Lands 0.00 0.00% Library 0.00 0.00% 

Residential/Suburban 0.00 0.00% Museum 0.00 0.00% 

Residential/Urban 0.00 0.00% Park 0.00 0.00% 

Residential/Mobile 0.00 0.00% Cemetery 0.00 0.00% 

Rural 65.00 15.38%  
Source: Garfield County GIS, Colorado Forest Service, JEO Consulting Group 
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Figure 12: Resource Lands Study Area Wildfire Hazard 
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Table 13: Urban Interface Study Area Assets Vulnerable to Wildfire 

Infrastructure Total Sites 

% Vulnerable to 

Wildfire Economy Total Sites 

% Vulnerable to 

Wildfire 

Right of Way 5.65 6.55% Commercial  851 0.30% 

Public Airport 1 0.00% Gas Wells 5380 0.61% 

Municipal Buildings 4 0.00% Pipeline Miles 838.58 3.65% 

Highway Bridges 146 99.32% Industrial 0.19 25.79% 

Communications Facilities 131 9.92% 

Ag and Natural Resource Lands 

(square miles) 60.66 16.86% 

Electric Utilities Lines (Miles) 166.7 4.87% Shopping Malls 5 0.00% 

Railroad Miles 83.78 4.57% 

Population Railroad Bridges 14 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 136.46 0.00% Structures 19,502 2.29% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 180.18 5.02% Residential 14,954 2.67% 

Road Miles (Gravel- Low Traffic 

Volumes) 127.1 5.84% Schools 35 2.86% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 11568 1.65% 

Cultural Resources Planned Unit Development 3064 0.42% 

Public Lands 16 18.75% Library 6 0.00% 

Residential/Suburban 288 17.01% Museum 4 0.00% 

Residential/Urban 460 2.17% Park 0 0.00% 

Residential/Mobile 135 0.00% Cemetery 0 0.00% 

Rural 3877 4.33%  
Source: Garfield County GIS, Colorado Forest Service, JEO Consulting Group 
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Figure 13: Urban Interface Study Area Wildfire Hazard 
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Hazardous Materials  
 

Profile  
Chemicals are found everywhere. They purify drinking water, increase crop production, and simplify 

household chores. But chemicals also can be hazardous to humans or the environment if used or released 

improperly. Hazards can occur during production, storage, transportation, use, or disposal. 

 

Hazardous materials are substances that are either flammable or combustible, explosive, toxic, noxious, 

corrosive, oxidizable, an irritant or radioactive. A hazardous materials spill or release can pose a risk to life, 

health or property. An incident can result in the evacuation of a few people, a section of a facility, or an 

entire neighborhood. 
 

Location 
Facilities that house hazardous materials are located across Garfield County. Numerous pipelines are also 

located within the County. Hazardous materials spills can also occur along transportation routes, 

specifically the I-70 corridor and railroads.  
 

Extent 
The probable extent of hazardous materials spills varies and depends on the type of material released, with 

most events localized to the facility or the immediate surrounding area. Based on historic records, it is 

unlikely that any hazardous materials spill will affect an area larger than a half mile from the spill location. 



Section Four: Risk Assessment  

 

38  Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 

Figure 145 shows a fictional scenario that shows the potential extent of a hazardous materials release in an 

urban area of the County. The type and amount of the selected material released for the scenario has 

previously occurred in Garfield County; however, in a different location.   

 

Historical Occurrences 
According to the U.S. Coast Guard’s National Response Center database (NRC), there have been 283 

chemical spills in Garfield County from 1988 – 2015.34 These spills accounted for $316,700 in property 

damages, 35 injuries, and 14 deaths. After analyzing the narratives of the chemical spills, all the fatalities 

associated from these events were caused by the accidents, not the chemicals released.  These spills range 

from 0.99 gallons to 40,000 gallons. The average spill released 827 LGA of material.  
 

Average Annual Damages 
The average annual damages estimate is based on the historical damages reported in the NRC database.  
 

Table 14: Historical Hazardous Spill Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$316,700 $11,729.63 $0 $0 
Source: NRC, 1988 - 2015  

 

Probability 
Given the 283 events over the course of 27 years, there is a 100 percent probability that a hazardous 

materials spill will occur in Garfield County each year.  
 

Climate Trends 
Climate trends are not expected to have an impact on hazardous materials spills.  
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Figure 14: Chemical Spill Scenario 
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Vulnerability Assessment 
Communities and households adjacent to sites that house hazardous materials, pipelines, railroads, and I-

70 may be more vulnerable to hazardous materials spills. If an incident were to occur where an evacuation 

was necessary, populations that may be especially vulnerable include: households without access to a 

vehicle, the elderly, and facilities with populations with low mobility such as hospitals, nursing homes, and 

housing units.  

 

Hazardous materials are shipped daily on I-70 and along the railroad. These hazardous materials routes run 

near the County’s major population centers and adjacent to the rivers that serve as the County’s drinking 

water sources. Should anything happen to hazardous materials cargo en route through the County, the 

canyon may trap contaminants in the air or hamper a safe and timely evacuation. 
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Flooding 
Flooding occurs when climate (or weather patterns), geology, and hydrology combine to create conditions 

where water flows outside of its usual course. A flood is a temporary condition of partial or complete 

inundation of normally dry land areas. Types of floods include riverine flooding (the overflow of stream 

banks), urban flooding (rapid accumulation of runoff of surface waters from any source), mudflows, and 

the sudden collapse of shoreline land. 

 

Rate of rise, magnitude (or peak discharge), duration, and frequency of floods are a function of specific 

geographic characteristics. Generally, the rise in water surface elevation is quite rapid in small (and steep 

gradient) streams and slow in large (and flat sloped) streams. The causes of floods relate directly to the 

accumulation of water from precipitation, rapid snowmelt, or the failure of man-made structures, such as 

dams or levees. Floods caused by precipitation are further classified as coming from: rain in a general storm 

system; rain in a localized intense thunderstorm; melting snow; rain on melting snow; and ice jams. 
 

Each of these causes result in floods that have distinct characteristics relative to flow rate, rate of rise, 

volume, duration, and flood season. 
 

• General rain floods are characterized by a slow steady rise in stream stage and a peak flood of 

long duration. They typically result from moderate to heavy rainfall occurring over a wide 

geographic area lasting several days. The capacity of a given waterway is altered both by 

accumulated precipitation and by the various minor streams or channels that feed into the waterway. 

The general rain flood season is historically from the beginning of May through October. Because 

the rate of rise is slow and the time available for warning is great, few lives are usually lost, but 

millions of dollars in valuable public and private property are at risk. 

 

• Thunderstorm floods are caused 

by intense rain over basins of 

relatively small areas. They are 

characterized by a sudden rise in 

stream level, a short duration, and 

a relatively small volume of 

runoff. Because there is little or 

no warning time, the term “flash 

flood” is often used to describe 

thunderstorm floods. Colorado’s 

thunderstorm flood season is 

from the middle of July through 

October. 

 

• Flash floods are an annual 

concern for the waterways in 

Garfield County. They are often 

more severe following a fire 

event, when vegetation that 

normally slows the flow of water 

into waterways is burned. 

 

• Snowmelt floods result from the melting of the winter snowpack in high mountain areas. Snowmelt 

floods typically begin as spring runoff appears, after the first spring warming trend. If the trend 

continues up to eight to ten consecutive days in a basin where the snowpack has a water content 

more than about 150 percent of average, serious flooding can develop. The total duration of 
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snowmelt floods is usually over a period of weeks rather than days. They yield a larger total volume 

in comparison to other types of floods in Colorado. Peak flows, however, are generally not as high 

as flows for the other types. A single cold day or cold front can interrupt a melting cycle causing 

the rising water to decline and stabilize until the cycle can begin again. Once snowmelt floods have 

peaked, the daily decreases are moderate, but fairly constant. Snowmelt flooding usually occurs in 

May, June, and early July. 

 

• Rain on snowmelt flooding occurs most 

often in Colorado during the months of 

May and June. During this time of year, 

large general rainstorms occur over 

western Colorado. These rainstorms are 

most often caused when warm moist air 

from the Gulf of Mexico combines with 

cold fronts moving into Colorado from the 

Pacific Northwest. When these weather 

phenomena collide, long lasting general 

rainstorms can occur. Rain on snowmelt 

exacerbates an already tenuous situation as 

snowmelt waters rush down heavily 

incised stream channels. Usually such rain 

is over a small part of a basin, and the 

resulting flood is of short duration and may 

often go unnoticed in the lower reaches of 

a large drainage basin. 

 

• Ice jam floods can occur by two 

phenomena. Streams in mountain 

floodplains ice over during extended cold 

periods of 20 to 40 degrees below zero. 

Channels become frozen solid and 

overbank flow occurs, resulting in ice 

inundation in the floodplains. Ice jam floods occur when frozen water in the upper reaches of a 

stream abruptly begins to melt due to warm Chinook winds. Blocks of ice floating downstream can 

become lodged at constrictions and form a jam. The jam can force water to be diverted from the 

stream channel causing a flood. The ice jam can also break up, suddenly causing a surge of water 

as the “reservoir” that was formed behind it is released. Ice jamming occurs in slow moving streams 

where prolonged periods of cold weather are experienced. 
 

Location 
Effective Digital Flood Insurance Rate Maps (DFIRM) were not available for jurisdictions within the 

planning area. Therefore, the FIRM maps were georeferenced to estimate vulnerability. The flood hazard 

area shown in this plan (Figures 17-19) are not regulatory, and are only approximations of vulnerability.  
 

Extent 
The NWS has three categories to define the severity of a flood once a river reaches flood stage as indicated 

in Table 15. Based on the historic record, future flooding events in Garfield County are likely to be minor 

or moderate flooding events.  
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Table 15: Flood Stages 

Flood Stage Description of Flood Impacts 

Minor Flooding Minimal or no property damage, but possible public threat or inconvenience  

Moderate 

Flooding 

Some inundation of structures and roads near streams; some evacuations of people and/or 

transfer of property to higher elevations are necessary 

Major Flooding Extensive inundation of structures and roads. Significant evacuations of people and/or transfer 

of property to higher elevations  
Source: NWS, 201235 

 

National Flood Insurance Program (NFIP)  
The NFIP was established in 1968 to reduce flood losses and disaster relief costs by guiding future 

development away from flood hazard areas where feasible; by requiring flood resistant design and 

construction practices; and by transferring the costs of flood losses to the residents of floodplains through 

flood insurance premiums. In return for availability of federally backed flood insurance, jurisdictions that 

participate in the NFIP must agree to adopt and enforce floodplain management standards to regulate 

development in special flood hazard areas (SFHA) as defined by FEMA’s flood maps. One of the strengths 

of the program has been keeping people away from flooding rather than keeping the flooding away from 

people – through historically expensive flood control projects. 

 

The following tables summarize NFIP participation and active policies within Garfield County.  
 

Table 16: NFIP Participation 

Jurisdiction 
Initial FHBM 

Identified 

Initial FIRM 

Identified 

Current 

Effective Map 

Date 

Reg-Emer Date 
Participation in 

NFIP 

Garfield County - 12/15/1977 8/2/2006 12/15/1977 Yes 

Carbondale 8/29/1975 2/5/1986 2/5/1986 2/5/1986 Yes 

Glenwood 

Springs 
11/14/1975 10/15/1985 10/15/1985 7/16/1986 Yes 

New Castle 7/25/1975 - 7/25/1975 7/22/2004 Yes 

Parachute 8/13/1976 9/27/1991 9/27/1991 9/27/1991 Yes 

Rifle - 6/15/1973 1/3/1986 6/15/1973 Yes 

Silt 7/25/1975 4/1/1987 8/2/06(L) 4/1/1987 Yes 
Source: NFIP Community Status Book, February 201736 

 

Table 17: NFIP Policies In-Force and Total Payments 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses* Total Payments 

Garfield County 116 $34,460,400 $98,321 4 $5,728.46 

Carbondale 9 $3,150,000 $3,719 0 N/A 

Glenwood 

Springs 
29 $9,544,200 $32,906 4 $26,590.03 

New Castle 0 N/A N/A 0 N/A 

Parachute 3 $783,100 $3,135 0 N/A 

Rifle 37 $8,906,600 $30,066 5 $44,686.15 

Silt 2 $977,700 $2,140 0 N/A 
Source: NFIP Community Status Book, February 2017; NFIP Claim Statistics37 

N/A: Not Applicable, *Closed Losses are flood insurance claims that resulted in payment 

 

This plan highly recommends and strongly encourages each plan participant to remain in good standing and 

continue involvement in the NFIP. Jurisdictions are also encouraged to initiate activities above the 

minimum participation requirements, which are described in the Community Rating System (CRS) 

Coordinator’s Manual (FIA-15/2013).38  
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NFIP Repetitive Loss Structures 
The Colorado NFIP Coordinator was contacted to determine if any existing buildings, infrastructure, or 

critical facilities are classified as an NFIP Repetitive Loss Structure. There are no repetitive loss structures 

located within Garfield County.  
 

Historical Occurrences  
According to the NCEI, there have been 50 flooding events in the past 21 years.  
 

Table 18: Historical Flooding Occurrences 

Event Type Number of Events 
Average Number 

of Events per Year 
Total Injuries Total Deaths 

Flash Flood 34 1.6 0 1 

Flood 16 0.8 0 0 
Source: NCEI January 1996 to December 2016 

 

Average Annual Damages 
The average annual damages estimate was taken from the SHELDUS database and includes aggregated 

calculations for each type of flooding as provided in the database. This does not include losses from 

displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, flooding 

caused $1,505,457.44 in property damages and $272,413.79 in crop damages in Garfield County from 

1960-2015.  
 

Table 19: Historical Flooding Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$1,505,457.44 $27,371.95 $272,413.79 $4,952.98 
Source: SHELDUS, 1960-2015 

 

Probability  
Given the 50 flooding events over the course of 21 years, there is a 100 percent chance of probability that 

flooding will occur in Garfield County each year.  
 

Climate Trends 
Current climatic trends are expected to result in decreased streamflow in Colorado’s major rivers. As a 

result, the risk of riverine flooding may reduce. However, it is probable that the state will experience an 

increase in frequency and magnitude of winter precipitation, this in combination in warming air and surface 

temperatures may produce earlier spring runoff. This may lead to an increase in riverine flooding during 

the early months of the year, and a decrease in riverine flooding towards the end of the year. 
 

Vulnerability Assessment 
People experience vulnerability to hazards when they choose (wittingly or unwittingly) to live near the 

areas where these extreme events occur. Vulnerability is also related to preparedness. People who prepare 

for the occurrence of an extreme event are less vulnerable to it than those who do not. The vulnerability of 

Colorado’s population is rooted in a relationship between the occurrences of extreme events, the proximity 

of people to these occurrences, and the degree to which these people are prepared to cope with the event. 

 

To help mitigate vulnerability, local governments can require proposed developments to obtain an 

engineering review certifying developments will not cause the base flood (100-year flood) elevation to rise. 

Displacement of only a few inches of water can mean the difference between no structural damage occurring 

in a given flood event, and the inundation of many homes, businesses, and other facilities. Careful attention 

should be paid to development that occurs within the floodway to ensure that structures are prepared to 

withstand base flood events. 
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• Property loss from floods affects both private property and public property. The type of property damage 

caused by flood events depends on the depth and velocity of the floodwaters. Fast floodwaters can wash 

buildings off foundations and sweep cars downstream. Pipelines, bridges, and other infrastructure can be 

damaged when high waters contain flood debris. Floods can cause basement flooding and landslide damage 

related to soil saturation. Seepage into basements is common during flood events, even on hillsides and 

other areas that are far removed from floodplains. There are certain materials prone to water saturation, and 

thus more susceptible to flood damage (e.g., wood, insulation, fabric, furnishings, floor coverings, and 

appliances). Loss of property constructed from these materials accounts for most flood damage. 

 

• Residential structures with access to rivers and creeks may be in areas at risk to flooding. Homes in 

frequently flooded areas can suffer damage to septic systems and drain fields. Inundation of these systems 

may result in leakage of wastewater into surrounding areas. In many cases, flooding damage to homes 

renders them uninhabitable. Manufactured homes have a lower level of structural stability than stick built 

homes. Manufactured homes in floodplain zones must be anchored to provide additional structural stability 

during flood events. 

 

• Business and industry may experience property damage and interrupted business due to flood events. 

Flood events can cut off customer access to a business as well as close a business for repairs. A quick 

response to the needs of businesses affected by flood events can help a community maintain economic 

vitality in the face of flood damage. Responses to business damages can include funding to assist owners 

in elevating or relocating flood-prone business structures. 

 

• Infrastructure and publicly-owned facilities are a key component of daily life for all citizens of the 

County. Damage to public water and sewer systems, transportation networks, flood control facilities, 

emergency facilities, and offices can hinder the ability of the government to deliver services. Government 

can take action to reduce risk to public infrastructure from flood events by introducing public policy that 

reduces risk to private property from flood events. The I-70 interstate highway is the main transportation 

corridor through Garfield County, and it plays a significant role in the smooth functioning of the County 

and regional economy. The Highway was built along the bank of the Colorado River and numerous bridges 

crisscross the river along its route. Though built with environmentally sensitive components, flooding can 

impact this critical piece of transportation infrastructure. Railroad tracks built alongside the river face 

similar flood hazards. 

 

Public parks and publicly-owned open spaces can provide a buffer between flood hazards and private 

property. Preserved open space in the floodplain can help mitigate flood impacts by reducing the amount 

of allowable development in flood hazard areas. 
 

Inundation Due to Dam Failure 
Dam failure floods are primarily a result of hydrologic or structural deficiencies. The operation of a 

reservoir can also influence the safety of the structure. Dam failure by hydrologic deficiency is a result of 

inadequate spillway capacity, which can cause the level of a reservoir to exceed the capacity or height of 

the dam - also known as overtopping, - during large flows into the reservoir. Dam failure by hydrologic 

deficiency occurs from excessive runoff after unusually heavy precipitation in the basin. Large waves 

generated from landslides into a reservoir, or the sudden inflow from upstream dam failures, are other 

causes of dam failure by overtopping. Overtopping is especially dangerous for an earth dam. This is because 

the down-rush of water over the crest erodes the dam face. If continued long enough, the down-rush of 

water breaches the dam embankment and releases all the stored water suddenly into the downstream 

floodplain. 
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The mechanics of a structural failure depend on the type of dam and the mode of failure. Dam failure floods 

are characterized by a sudden rise in stream level and a relatively short duration, similar to a thunderstorm 

flood. They can occur at any time, but earthen dams appear to be most susceptible to structural failure 

during the fall and spring freezing and thawing cycles. 

 

Examples of structural deficiencies include seepage through the embankment, piping along internal 

conduits, erosion, cracking, sliding, overturning, rodent tunneling, and other weakness in the structure. Old 

age is often at the root of structural deficiencies. Seismic activity in Colorado has also been recognized as 

a potential source of structural problems due to liquefaction of sand layers in the embankment of a dam. 
 

Table 20: Dam Classification 

Classification Description 

Class I – High Loss of human life is expected. 

Class II – Significant  Significant damage is expected, but not loss of human life. Significant damage 

refers to structural damage where humans live, work, or recreate or public or 

private facilities exclusive of unpaved roads and picnic areas. Damage refers to 

making the structures uninhabitable or inoperable.  

Class III – Low Loss of human life and damage to structures and public facilities not expected.  

Class IV – No Public Hazard No loss of human life is expected and damage will only occur to the dam owner’s 

property in the event of dam failure.  
Source: FEMA, 200439 

 

According to the Colorado Department of Natural Resources, there are a total of 68 dams located within 

Garfield County (Figure 16).40 Of these 68 dams, nine are high hazard, nine are significant hazard, 15 are 

low hazard, and 35 are no public hazard. The following table summarizes the high hazard dams in Garfield 

County.  

 
Table 21: High Hazard Dams in Garfield County 

Dam Name EAP? Yes/No Overall Condition Owner 
Downstream 

Town 

Consolidated Yes Satisfactory 
Consolidated 

Reservoir Co. 

Glenwood 

Springs 

Grass Valley Yes 
Conditionally 

Satisfactory 

Silt Water 

Conservancy District 
Silt 

Rifle Gap Yes Satisfactory 
U.S. Bureau of 

Reclamation 
Rifle 

Middle Fork Yes Satisfactory 
Exxon Mobil Global 

Services Co. 
Grand Valley 

Barton Porter West Yes Satisfactory 
Porter Seed and 

Cattle Inc. 
Silt 

Heart Lake Yes 
Conditionally 

Satisfactory 

Colorado Parks & 

Wildlife 
Dotsero 

Shoshone Diversion 

Dam 
Yes 

Conditionally 

Satisfactory 
Xcel Energy 

Glenwood 

Springs 

Stillwater #1 Yes 
Conditionally 

Satisfactory 

Bear River Reservoir 

Company 
Yampa 

Yamcolo Yes 
Conditionally 

Satisfactory 

Upper Yampa Water 

Conservancy District 
Yampa 

Source: Colorado Department of Natural Resources, 2017 
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Figure 15: Garfield County Dams 
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According to Garfield County Emergency Management, the following upstream dams could impact 

Garfield County if they were to fail:  

• Williams Fork 

• Dillon 

• Lake Christine 

• Cheesman 

• Green Mountain 

• Alsbury 

• Wildcat 

• Homestake 

• Ruedi Reservoir  

• Polaris 

• Spring Park 

 

 

Study Area Analysis 
Due to the available GIS data, an additional level of analysis was completed for Flooding. First, County 

staff divided the planning area into three study areas: Forest, Resource Lands, and Urban Interface. Next, 

zoning, census, and infrastructure data from Garfield County GIS was overlaid with the georeferenced one 

percent flood hazard area data from FEMA to evaluate assets at risk. The following maps and tables show 

the flood hazard areas and summarize the percentage of assets at risk within each study area.  
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Table 22: Forest Study Area Assets Vulnerable to Flooding 

Infrastructure Total Sites 

% Vulnerable to 

Flooding Economy Total Sites 

% Vulnerable to 

Flooding 

Right of Way 0.21 14.29% Commercial  6 0.00% 

Public Airport 0 0.00% Gas Wells 38 0.00% 

Municipal Buildings 0 0.00% Pipeline Miles 17.48 0.00% 

Highway Bridges 43 13.95% Industrial 0 0.00% 

Communications Facilities 34 2.94% 

Ag and Natural Resource Lands 

(Square Miles) 8.74 0.34% 

Electric Utilities Lines (Miles) 8.61 0.00% Shopping Malls 0 0.00% 

Railroad Miles 11.95 14.64% 

Population Railroad Bridges 0 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 0.58 0.00% Structures 197 2.54% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 8.39 2.15% Residential 169 1.80% 

Road Miles (Gravel- Low Traffic 

Volumes) 104.92 1.26% Schools 0 0.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 11568 1.65% 

Cultural Resources Planned Unit Development 3064 0.42% 

Public Lands 16 18.75% Library 0 0.00% 

Residential/Suburban 288 17.01% Museum 0 0.00% 

Residential/Urban 460 2.17% Park 0 0.00% 

Residential/Mobile 135 0.00% Cemetery 0 0.00% 

Rural 3877 4.33%  
Source: Garfield County GIS 
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Figure 16: Forest Study Area Flood Hazard 
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Table 23: Resource Lands Study Area Assets Vulnerable to Flooding 

Infrastructure Total Sites 

% Vulnerable to 

Flooding Economy Total Sites 

% Vulnerable to 

Flooding 

Right of Way 0.00 0.00% Commercial  2 0.00% 

Public Airport 0.00 0.00% Gas Wells 4997.00 2.06% 

Municipal Buildings 0.00 0.00% Pipeline Miles 1323.01 2.20% 

Highway Bridges 14.00 42.86% Industrial 0.00 0.00% 

Communications Facilities 99.00 1.01% 

Ag and Natural Resource Lands 

(Square Miles) 85.09 1.19% 

Electric Utilities Lines (Miles) 11.14 2.69% Shopping Malls 0.00 0.00% 

Railroad Miles 0.00 0.00% 

Population Railroad Bridges 0.00 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 16.79 2.32% Structures 123.00 10.57% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 6.05 6.28% Residential 112 11.60% 

Road Miles (Gravel- Low Traffic 

Volumes) 156.04 3.38% Schools 3.00 0.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0.00 0.00% 

Cultural Resources Planned Unit Development 0.00 0.00% 

Public Lands 0.00 0.00% Library 0 0.00% 

Residential/Suburban 0.00 0.00% Museum 0 0.00% 

Residential/Urban 0.00 0.00% Park 0 0.00% 

Residential/Mobile 0.00 0.00% Cemetery 0 0.00% 

Rural 65.00 6.15%  
Source: Garfield County GIS 
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Figure 17: Resource Lands Study Area Flood Hazard 
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Table 24: Urban Interface Study Area Assets Vulnerable to Flooding 

Infrastructure Total Sites 

% Vulnerable to 

Flooding Economy Total Sites 

% Vulnerable to 

Flooding 

Right of Way 5.65 9.91% Commercial  851 4.10% 

Public Airport 1 0.00% Gas Wells 5380 2.25% 

Municipal Buildings 4 0.00% Pipeline Miles 838.58 3.44% 

Highway Bridges 146 27.40% Industrial 0.19 0.00% 

Communications Facilities 131 0.76% 

Ag and Natural Resource Lands 

(Square Miles) 60.66 2.06% 

Electric Utilities Lines (Miles) 166.7 2.11% Shopping Malls 5 0.00% 

Railroad Miles 83.78 9.48% 

Population Railroad Bridges 14 42.86% 

Road Miles (Asphalt High Traffic 

Volumes) 136.46 2.29% Structures 19,502 3.64% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 180.18 1.45% Residential 14,954 3.40% 

Road Miles (Gravel- Low Traffic 

Volumes) 127.1 2.51% Schools 35 5.71% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 11568 4.34% 

Cultural Resources Planned Unit Development 3064 1.73% 

Public Lands 16 0.00% Library 6 0.00% 

Residential/Suburban 288 7.99% Museum 4 0.00% 

Residential/Urban 460 1.74% Park 0 0.00% 

Residential/Mobile 135 10.37% Cemetery 0 0.00% 

Rural 3877 2.58%  
Source: Garfield County GIS 
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Figure 18: Urban Interface Study Area Flood Hazard 
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Landslides, Mud/Debris Flow, Rockfall 
 

Hazard Profile 
Landslides are downhill or lateral movements of rock, debris, or soil mass. The size of a landslide usually 

depends on the geology and the landslide triggering mechanism. Landslides initiated by rainfall tend to be 

smaller, while those initiated by earthquakes may be very large. Slides associated with volcanic eruptions 

can include as much as one cubic mile of material. 

 

Landslides are typically triggered by periods of heavy rainfall or rapid snowmelt. Earthquakes, changes to 

the hydrology, removal of vegetation, and excavations may also trigger landslides. Certain geologic 

formations are more susceptible to landslides than others. Human activities, including locating development 

near steep slopes, can increase susceptibility to landslide events. Landslides on steep slopes are more 

dangerous because movements can be rapid. 

 

Some characteristics that determine the type of landslide are slope of the hillside, moisture content, and the 

nature of the underlying materials. Landslides are given different names depending on the type of failure, 

their composition, and characteristics. Types of landslides include slides, rock falls, and flows. 

 

Mud and debris flows, or hyper-concentrated sediment flows are defined as flood events with sediment 

concentrations that range between approximately 20 and 55 percent by volume, however, the sediment 

concentration for a given event is generally considered to be between 20 and 45 percent. The fine sediment 

concentration (silt, clay and fine sands in the fluid matrix) controls the properties of the fluid, including, 

viscosity, density, and yield stress. Mudflows are non-Newtonian and they have much higher viscosities 

and densities compared to water flows.  These properties result in mudflows having significantly slower 

velocities compared to water floods on the same slope. The fine sediments increase the density of the fluid 

matrix, which increases the buoyancy of sediments thereby creating conditions that allow gravel to boulder-

sized material to be transported near the flow surface by mudflows. 41 

 

Rotational Slide 

A Slide is a downslope movement of soil or rock 

mass occurring dominantly on the surface of rupture 

or on zones of intense shear strain. These movements 

include rotational slides where sliding material 

moves along a curved surface, and translational slides 

where movement occurs along a flat surface. These 

slides are generally slow moving and can be deep. 

Slumps are small rotational slides that are generally 

shallow. Slow moving landslides can occur on 

relatively gentle slopes and can cause significant 

property damage. However, slow moving landslides 

are far less likely to result in serious injuries than 

rapidly moving landslides that can leave little time for 

evacuation.  

  

Figure 19: Rotational Slide 

Source: Garfield County HMP, 2012 
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Rock Fall 

Rock falls occur when blocks of material come loose 

on steep slopes. Weathering, erosion, or excavations, 

such as those along highways, can cause falls where 

the road has been cut through bedrock. They are fast 

moving with the materials free falling or bouncing 

down the slope. The volume of material involved could 

be large or small, and the velocity of the fall may cause 

significant damage.  

 

Mud and Debris Flows  

Mudslides are plastic or liquid movements in which 

land mass (e.g. soil and rock) breaks up and flows 

during movement. Debris flows normally occur when 

a landslide moves downslope as a semi-fluid mass 

scours soils from the slope along its path. Flows are 

typically rapidly moving and can occur during heavy 

rainfall or are triggered by earthquakes. They can 

occur on gentle slopes, move rapidly for large 

distances, and increase in size as they move. 

 

Rapidly moving landslides (debris flows and earth 

flows) present the greatest risk to human life. 

Persons living in or traveling through areas prone to 

rapidly moving landslides should take caution, Slow 

moving landslides can cause significant property 

damage, but are less likely to result in serious human 

injuries.  
 

Location 
Figures 21-23 show mapped areas prone to 

landslides. Because this hazard is correlated with 

elevation change, this hazard largely occurs in the 

high sloped, mountainous areas of the County. These 

mapped landslide hazard areas are limited to the 

areas in which studies have been conducted. As 

studies have not been conducted for the entirety of 

Garfield County, the following paragrahs 

supplement Figures 24-26.    

 

In 2002, the Colorado Geological Survey and the Colorado Office of Emergency Management updated the 

Colorado Landslide Mitigation Plan.42 The updated plan contains a ranked list of communities, areas, and 

facilities most at risk from landslides. Hazard areas are grouped by relative severity into three tiers: 

• Tier One listings are serious cases needing immediate or ongoing action or attention because of 

the severity of potential impacts. 

• Tier Two listings are very significant but less severe; or where adequate information and/or some 

mitigation is in place; or where current development pressures are less extreme. 

• Tier Three listings are similar to Tier Two but with less severe consequences or primarily local 

impacts.  

 

 

Figure 20: Rock Fall 

Figure 21: Mud and Debris Flows 

Source: Garfield County HMP, 2012 

Source: Garfield County HMP, 2012 
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The plan identified three areas in Garfield County that should be targeted for mitigation activities: 

• Tier One Landslide/Rockfall Area: Douglas Pass-Baxter Pass Region, landslide and debris flow 

areas. 

• Tier One Debris Flow Area: Glenwood Springs and vicinity, multiple debris flows and associated 

hydrocompactive soils. 

• Tier Three Debris Flow Area: Sweetwater Creek area, debris flows.  

 

In addition to the above areas, the Planning Team identified the following areas as prone to regular debris 

flow events: County Road 215, I-70 west of Parachute, Highway 82 near Carbondale, Highway 325, and 

Highway 233. At the time of this plan writing, crews have already had to clear off Highway 325 on the way 

to Rifle Gap four times in 2017.  

 

In addition to areas that are mapped as prone to landslides, post-wildfire burn areas are highly susceptible 

to mud and debris flow events. After a wildfire, the probability of a mud and debris flow increases 

significantly. The loss of the vegetative cover in burn areas increases run-off rates. The burned and barren 

slopes are more prone to erosion, resulting in increased peak discharge and bulking rates.43 Relatively 

frequent storm events of high intensity, and short durations, have the potential to cause unusually large 

mudflow events in post-wildfire conditions.44 The burning of organic material matter on the ground can: 

(1) create high temperatures on the ground causing hydrophobicity, which is the tendency of the soil to 

resist wetting or infiltration of moisture; (2) decrease the roughness of the ground; and (3) increase the 

erosive capacity of the soil. In 2012, an event such as this was experienced after the Waldo Canyon Fire 

outside Colorado Springs. The 1994 debris flows on Storm King Mountain west of Glenwood Springs are 

another key example.45  
 

Extent 
Landslides can be massive or they may disturb only a few cubic feet of material. Most events in Garfield 

County will result in the following: limited property damage; limited or no deaths and injuries; and little or 

no impacts to critical facilities and infrastructure. However, single events near populated areas may have 

significant impacts (e.g. deaths or significant damage to infrastructure).  

 

In response to the increase of wildfires in the western United States, the United States Geological Survey 

(USGS) has developed equations for estimating the potential for post-wildfire debris flows, as well as 

estimating the potential volume of debris resulting from a debris flow event.46 A statistical evaluation of 

data collected from recently burned basins in the western United States was used to develop the empirical 

equations.47 The estimate of volume is a function of a drainage basin’s soil properties, basin characteristics, 

burn severity, and rainfall conditions. 

Therefore, should a basin in Garfield County burn, the following regression equation could be used to 

estimate the volume of debris flow that could be produced: 

𝐿𝑛 𝑉 = 7.2 + 0.6(ln 𝑆𝐺30) + 0.7(𝐴𝐵)0.5 + 0.2(𝑇)0.5 + 0.3, 

where, V is the debris-flow volume, including water, sediment, and debris (cubic meters); SG30 is the area 

of drainage basin with slopes equal to or greater than 30 percent (square kilometers); AB is the drainage 

basin area burned at moderate to high severity (square kilometers); T is the total storm rainfall (millimeters); 

and 0.3 is a bias correction factor that changes the predicted estimate from a median to a mean value.48  

An example of how this equation can be used to estimate the debris flow volume that might be produced in 

a post-fire condition in Garfield County is provided in Table 25.  The information listed in Table 25 uses 

the 1994 Storm King Mountain fire as an example scenario. In 1995, the USGS produced a report in 
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response to the fire related debris flow on Storm King Mountain.49 In this report, the drainage areas, burned 

areas, and rainfall totals were identified. The information from this report was used to compare the debris 

flow volume calculated via the equation above to the actual recorded deposit volume. 

Table 25: Comparison of USGS Regression Equation Debris Volume Estimate with Actual Calculated Debris 

Volumes for the 1994 Storm King Mountain Fire 

Drainage 

Drainage 

Area* 

Drainage 

Area 

Burned* 

Percent of 

Drainage 

Area 

Burned* 

Storm 

Rainfall* 
SG30** 

Calculated 

Debris-

Flow 

Volume 

Deposit 

Volume* 

(ac) (km2) (km2) (mm) (km2) (CY) (CY) 

A 496 2.01 0.10 5.0% 17.018 0.80 3,473 0 

B 555 2.25 2.07 92.0% 17.018 0.90 8,141 27,400 

C 568 2.30 2.28 99.0% 
17.018 1 12,002 51,400 

D 186 0.75 0.72 95.0% 

E 127 0.51 0.29 57.0% 17.018 0.21 1,794 1,800 

F 562 2.27 1.32 58.0% 17.018 0.91 6,700 5,600 

G 99 0.40 0.32 80.0% 17.018 0.16 1,572 1,400 

H 153 0.62 0.51 82.0% 17.018 0.25 2,262 1,800 

I 174 0.70 0.00 0.0% 17.018 0.28 1,484 1,800 

TOTAL 2,920 12 8 -- -- 5 37,429 91,200 

Source: Cannon et al., 1995 
*SG30 is the area of drainage basin with slopes equal to or greater than 30 percent. For this analysis, it was assumed that 40 percent of drainage 

area was equal to or greater than 30 percent. 

As shown in Table 25, the regression equation for debris flow volume is more accurate for smaller basins.  

For larger basins the calculated volume is significantly less than the reported values for Basins B and C. 

Watershed size is an important factor in estimating mud and debris flow probability. Watersheds over 100 

acres are more likely to produce flood events, with a significant amount of entrained sediment, while smaller 

watersheds are more likely to produce a mud and debris event. 

With an estimate of the resulting debris flow volumes, mitigation projects can be prioritized and sized 

adequately. Common mitigation techniques include construction of conveyance channels, diversions, 

catchment basins, and debris-trapping structures. Small debris racks can also be located throughout the 

watershed as appropriate to capture debris before it makes its way to major drainages or critical road 

crossings, culverts, bridges and other critical infrastructure. 

 

Historical Occurrences 
Historically, the Douglas Pass-Baxter Pass landslide and debris flow areas is one of the most active 

landslide areas in Colorado. Affected facilities include Highway 139, a Garfield County road, and numerous 

energy related pipe lines. It is located along the drainage divide between the White River and the Colorado 

River. The most unstable area extends for a few miles on each side of the divide. Slope failures include 

earthflows, debris flows, rockfall, and a variety of rotational and translational landslides. During some 

years, landslides are so active that the entire terrain can change within the course of a year, and highways 

have been closed for months at a time. 

 

The Roan Creek Landslide in 1985 was a slump-earthflow complex caused by water infiltration and 

saturation of old landslide material. A detailed study and continued follow-up observations show no 

indication of serious further advance of the Roan Creek earthflow since 1985. The Sweetwater Creek area 
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is a debris flow area in Northeastern Garfield County and Western Eagle County. This remote area is 

sparsely developed with recreational and residential facilities near Sweetwater Lake. No new accounts of 

disruptive debris flow activity have been reported for this area since the mid-1980s. 
 

In 1994, the Storm King Mountain wildfire area produced multiple debris flows and hyper-concentrated 

flows that engulfed three miles of I-70 with mud, rock debris, and floodwater. Debris covered many cars 

traveling on the Interstate, and two were swept into the Colorado River. In 2000, rockfall closed the 

westbound lanes of I-70 near Glenwood Springs. A rockslide on Thanksgiving Day in 2004 rolled down a 

nearby patch of road west of Glenwood Springs. 

 

A recent large rockfall incident occurred just after midnight on March 8, 2010. The incident hit I-70 in 

Glenwood Canyon, near mile marker 125, just west of Hanging Lake Tunnel. It is estimated that this slide 

brought 20 boulders onto the Interstate, ranging in size from three feet to ten feet in diameter. I-70 was 

closed in both directions to all traffic. 
 

Table 26: Historical Landslide Occurrences 

Event Type 
Number 

of Events 

Average Number 

of Events per Year 
Total Injuries Total Deaths 

Landslide, Mud/Debris Flow, Rockfall 33 1.6 14 2 
Source: NCEI, 1996 - 2015 

 

Average Annual Damages 
The average annual damages estimate was taken from the SHELDUS database and includes aggregated 

calculations for each type of landslide as provided in the database. This does not include losses from 

displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, 

landslides have caused $2,069,059.98 in property damages and no crop damages in Garfield County from 

1960-2015.  
 

Table 27: Historical Landslide Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$2,069,059.98 $37,619.27 $0 $0 
Source: SHELDUS, 1960-2015 

 

Probability 
Given the 33 events over the course of 21 years, there is a 100 percent probability that landslides will occur 

in Garfield County each year. In the case of a post-wildfire condition, various estimating techniques can be 

utilized to better understand the debris flow risk and prioritize mitigation projects.  

 

Relatively frequent storm events of high intensity and short duration have the potential to cause unusually 

large mudflow events in watersheds with post-wildfire conditions. Therefore, precipitation depths at select 

locations in Garfield County for various one-hour storm durations are summarized in Table 28. Storm 

events with a duration of one hour were selected because of their high intensity and potential for generating 

large peak flow rates. 
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Table 28: Precipitation Depths for 1-Hour Storm Events in Garfield County for Different Return Frequencies 

Event 

Precipitation Depth 

Debeque Rifle Gap Rifle Meeker 
Glenwood 

Springs 
Carbondale 

inches mm inches mm inches mm inches mm inches mm inches mm 

2-year, 1-

hour 0.594 15.1 0.5 12.7 0.41 10.4 0.699 17.8 0.512 13.0 0.466 11.8 

10-year, 1-

hour 1.04 26.4 0.795 20.2 0.653 16.6 1.07 27.2 0.86 21.8 0.788 20.0 

25-year, 1-

hour 1.35 34.3 0.993 25.2 0.814 20.7 1.32 33.5 1.06 26.9 0.968 24.6 

100-year, 

1-hour 1.85 47.0 1.32 33.5 1.07 27.2 1.74 44.2 1.33 33.8 1.21 30.7 

 

The precipitation depths in Table 28 are based on data published in National Oceanic and Atmospheric 

Administration (NOAA).50 It is worth noting that the rainfall depths described herein do not account for 

local meteorological changes that could potentially be caused by large tracts of burned vegetation. 

Large mudflows can occur when a relatively common rainfall event (for example, a two-year event) 

happens over a watershed that has been exposed to wildfire. As the vegetation and soil in a burned area 

recover and the watershed returns to its pre-burn hydrologic condition, the depth and intensity of rainfall 

necessary to generate a mudflow will generally increase for a given location. Probability curves have been 

developed to understand the relationship between storm event return frequency and the probability that a 

given storm will occur at least once over a period of 20 years, as shown in the following figure: 

Figure 22: Probability Curves for Rainfall Events During Watershed Recovery Period 
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As shown in Figure 22, the probability of occurrence for a 2-year event within 10 years (a relatively typical 

time frame for hydrologic recovery of a burned watershed [WWE, 2003 and Earles et. al. 2004]) is virtually 

100 percent, while the probability of a 25-year event and 100-year event are 34 percent and ten percent 

respectively, within ten years.51,52 

Mitigation measures such as debris racks and debris barriers can be placed to protect culverts, roads, and 

structures from debris flows during smaller events (i.e., potentially up to the two-year event). However, it 

is important to recognize that larger events (e.g., larger than a two-year event) will most likely overwhelm 

any measures intended to capture or divert debris flows.  

 

Understanding the probability that a debris flow-causing storm will occur during the post-wildfire recovery 

years, the USGS developed empirical equations that estimate potential for post-wildfire debris flows can 

be applied to specific watersheds or basins. These equations estimate the probability that a specific drainage 

basin could experience a mud and debris flow event based on the drainage basin’s soil properties, basin 

characteristics, burn severity, and rainfall conditions.53 

Should a basin in Garfield County burn, the probability of a debris flow occurrence can be calculated using 

the regression equation as follows: 

𝑃 = 𝑒𝑥/(1 + 𝑒𝑥), 

where P is the probability of debris-flow occurrence in fractional form; and 

𝑥 = −0.7 + 0.03(%𝑆𝐺30) − 1.6(𝑅) + 0.06(%𝐴𝐵) + 0.07(𝐼) + 0.2(%𝐶) − 0.4(𝐿𝐿), 

Where, %SG30 is the percentage of the drainage basin area with slope equal to or greater than 30 percent; 

R is drainage basin ruggedness, the change in drainage basin elevation (meters) divided by the square root 

of the drainage basin area (square meters) (Melton, 1965); %AB is the percentage of drainage basin area 

burned at moderate to high severity; I is average storm intensity (in millimeters per hour); %C is clay 

content of the soil (in percent); and LL is the liquid limit of the soil (percentage of soil moisture by weight).54  

Mitigation measures can be considered and prioritized using these techniques for evaluating the 

probabilities of different storms occurring,  

 

Climate Trends 
While specific projections related to landslides’ probability and extent are not available certain deductions 

can be made based on weather/climatic phenomenon that influence landslides. Climate reports indicate 

there will likely be an increase in drought and wildfire events across the state, as previously stated drought 

and wildfire events increase the probability and intensity of landslides. The connection between drought, 

fire and flood are all likely to influence the occurrence of landslides. For the purposes of this plan it is 

assumed that as current climate trends continue to develop it is probable that landslide events will increase 

in frequency for Garfield County.  
 

Vulnerability Assessment 
Although landslides are a natural geologic process, the incidence of landslides and their impacts on people 

can be exacerbated by human activities. Grading for road construction and development can increase slope 

steepness and decrease the stability of a hillslope by adding weight to the top of the slope, removing support 

at the base of the slope, and increasing water content. Other human activities affecting landslides include: 

excavation, drainage and groundwater alterations, and changes in vegetation. 

 



Section Four: Risk Assessment  

 

62  Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 

Development sites with the greatest risk from landslides are against the base of very steep slopes, in 

confined stream channels (small canyons), and on fans (rises) at the mouth of these confined channels. 

Landslides are a constant threat in Glenwood Springs where the central business district and several 

residential districts are built on a debris fan. Contributing to hazard vulnerability, there are more than 20 

identified steep mountain streams that converge into the Colorado River. Three development-related actions 

that can put people at risk include: 

• Creating Steeper Slopes: Excavation practices, sometimes aggravated by drainage, can reduce the 

stability of otherwise stable slopes. These failures commonly affect only a small number of homes. 

Without these excavation practices, there is little risk of landslides in areas not prone to landslide 

movement. 

• Development on or Adjacent to Existing Landslides: Existing landslides are generally at risk of 

future movement regardless of excavation practices. Excavation and drainage practices can further 

increase risk of landslides. In many cases, there are no development practices that can completely 

assure stability. Homeowners and communities in these situations accept some risk of future 

landslide movement. 

• Development on Gentle Slopes: Development on gentle slopes can be affected by landslides that 

begin a long distance from the development.  
 

Landslides can affect utility services, transportation systems, and critical lifelines. Communities may suffer 

immediate damages and loss of service. Disruption of infrastructure, roads, and critical facilities may also 

have a long-term effect on the economy. Utilities, including potable water, wastewater, 

telecommunications, natural gas, and electric power are all essential community needs. Loss of electricity 

has the most widespread impact on other utilities and on the whole community. Natural gas pipes may also 

be at risk of breakage from landslide movements as small as one to two inches. 

 

Roads and bridges are subject to closure during landslide events. Because many Garfield County residents 

are dependent on roads and bridges for travel to work, delays and detours are likely to have an economic 

impact. To evaluate landslide mitigation for roads, the community can assess the number of vehicle trips 

per day, detour time around a road closure, and road use for commercial traffic or emergency access. 

 

Lifelines and critical facilities should remain accessible, if possible, during a natural hazard event. The 

impact of closed transportation arteries may increase if the closed road or bridge is a critical lifeline to 

hospitals or other emergency facilities. Therefore, inspection and repair of critical transportation facilities 

and routes are essential and should receive high priority. Losses of power and phone service are also 

potential consequences of landslide events. Due to heavy rains, soil erosion in hillside areas can be 

accelerated, resulting in loss of soil support beneath high voltage transmission towers in hillsides and 

remote areas. Flood events can also cause landslides, which can have serious impacts on gas lines. 
 

Study Area Analysis 
Due to the available GIS data, an additional level of analysis was completed for landslides. First, County 

staff divided the planning area into three study areas: Forest, Resource Lands, and Urban Interface. Next, 

zoning, census, and infrastructure data from Garfield County GIS was overlaid with landslide hazard data 

from the Colorado Geological Survey evaluate assets at risk. The following maps and tables show the 

landslide hazard areas and summarize the percentage of assets at risk within each study area.  
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Table 29: Forest Study Area Assets Vulnerable to Landslides 

Infrastructure Total Sites 

% Vulnerable to 

Landslides Economy Total Sites 

% Vulnerable to 

Landslides 

Right of Way 0.21 66.67% Commercial  6 0.00% 

Public Airport 0 0.00% Gas Wells 38 0.00% 

Municipal Buildings 0 0.00% Pipeline Miles 17.48 3.15% 

Highway Bridges 43 86.05% Industrial 0 0.00% 

Communications Facilities 34 20.59% 

Ag and Natural Resource Lands 

(Square Miles) 8.74 5.49% 

Electric Utilities Lines (Miles) 8.61 46.11% Shopping Malls 0 0.00% 

Railroad Miles 11.95 100.00% 

Population Railroad Bridges 0 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 0.58 94.83% Structures 197 10.66% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 8.39 2.38% Residential 169 0.00% 

Road Miles (Gravel- Low Traffic 

Volumes) 104.92 3.27% Schools 0 0.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0 0.00% 

Cultural Resources Planned Unit Development 0 0.00% 

Public Lands 16 6.25% Library 6 0.00% 

Residential/Suburban 1 100.00% Museum 4 0.00% 

Residential/Urban 0 0.00% Park 0 0.00% 

Residential/Mobile 0 0.00% Cemetery 0 0.00% 

Rural 130 15.38%  
Source: Garfield County, Colorado Geological Survey55 
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Figure 23: Forest Study Area Landslide Hazard 
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Table 30: Resource Lands Study Area Assets Vulnerable to Landslides 

Infrastructure Total Sites 

% Vulnerable to 

Landslides Economy Total Sites 

% Vulnerable to 

Landslides 

Right of Way 0.00 0.00% Commercial  2 0.00% 

Public Airport 0.00 0.00% Gas Wells 4997.00 12.05% 

Municipal Buildings 0.00 0.00% Pipeline Miles 1323.01 29.72% 

Highway Bridges 14.00 0.00% Industrial 0.00 0.00% 

Communications Facilities 99.00 45.45% 

Ag and Natural Resource Lands 

(Square Miles) 85.09 22.89% 

Electric Utilities Lines (Miles) 11.14 12.57% Shopping Malls 0.00 0.00% 

Railroad Miles 0.00 0.00% 

Population Railroad Bridges 0.00 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 16.79 0.71% Structures 123.00 14.63% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 6.05 0.00% Residential 112 8.00% 

Road Miles (Gravel- Low Traffic 

Volumes) 156.04 23.43% Schools 3.00 0.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0.00 0.00% 

Cultural Resources Planned Unit Development 0.00 0.00% 

Public Lands 0.00 0.00% Library 6 0.00% 

Residential/Suburban 0.00 0.00% Museum 4 0.00% 

Residential/Urban 0.00 0.00% Park 0 0.00% 

Residential/Mobile 0.00 0.00% Cemetery 0 0.00% 

Rural 65.00 12.31%  
Source: Garfield County, Colorado Geological Survey 
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Figure 24: Resource Lands Study Area Landslide Hazard 
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Table 31: Urban Interface Study Area Assets Vulnerable to Landslides 

Infrastructure Total Sites 

% Vulnerable to 

Landslides Economy Total Sites 

% Vulnerable to 

Landslides 

Right of Way 5.65 17.35% Commercial  851 13.20% 

Public Airport 1 0.00% Gas Wells 5380 6.34% 

Municipal Buildings 4 25.00% Pipeline Miles 838.58 12.38% 

Highway Bridges 146 8.22% Industrial 0.19 63.16% 

Communications Facilities 131 51.14% 

Ag and Natural Resource Lands 

(Square Miles) 60.66 28.90% 

Electric Utilities Lines (Miles) 166.7 30.62% Shopping Malls 5 20.00% 

Railroad Miles 83.78 27.54% 

Population Railroad Bridges 14 7.14% 

Road Miles (Asphalt High Traffic 

Volumes) 136.46 21.25% Structures 19502 14.15% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 180.18 22.20% Residential 14,954 9.50% 

Road Miles (Gravel- Low Traffic 

Volumes) 127.1 14.78% Schools 35 5.71% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 11568 14.13% 

Cultural Resources Planned Unit Development 3064 1.40% 

Public Lands 16 18.75% Library 6 16.67% 

Residential/Suburban 288 42.01% Museum 4 25.00% 

Residential/Urban 460 43.91% Park 0 0.00% 

Residential/Mobile 135 31.85% Cemetery 0 0.00% 

Rural 3877 16.82%  
Source: Garfield County, Colorado Geological Survey 
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Figure 25: Urban Interface Study Area Landslide Hazard 
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Soils (Expansive Soils and Subsidence)  
 

Hazard Profile 
Expansive or swelling soils are soils or soft bedrock that increase in volume as they get wet and shrink as 

they dry out. Swelling soils contain a high percentage of clay particles capable of absorbing large quantities 

of water. Soil volume may expand ten percent or more as the clay becomes wet. The powerful force of 

expansion is capable of exerting pressures of 20,000 pounds per square foot or greater on foundations, slabs, 

or other confining structures. These soils tend to remain at constant moisture content in their natural state. 

Exposure to natural or human-caused water sources throughout development results in swelling. In many 

instances, the soils do not regain their original dryness after construction, but remain moist and expanded 

due to the changed environment.  

Ground subsidence is the sinking of the land over human caused or natural underground voids and the 

settlement of native low density soils. The type of subsidence of greatest concern in Garfield County, and 

the rest of Colorado, is the settling of the ground over abandoned mines. Collapsing and settling soils are 

relatively low density materials that shrink in volume when they become wet, and/or are subjected to great 

weight such as from a building or road.  
 

Location 
See Figures 27-29 for the location of soils hazard areas within Garfield County.  
 

Extent 
Linear extensibility is used to determine the shrink-swell potential of soils. The shrink-swell potential is 

low if the soil has a linear extensibility of less than three percent; moderate if three to six percent; high if 

six to nine percent; and very high if more than nine percent. If the linear extensibility is more than three, 

shrinking and swelling can cause damage to buildings, roads, and other structures. The areas identified in 

Figures 27-29 have a linear extensibility of three to six percent.  
 

Historical Occurrences 
According to the Colorado Geological Survey, there have been 65 recorded soil hazard occurrences from 

1980 – 2009. However, according to the Planning Team, soil hazards regularly impact structures and 

roadways throughout Garfield County. 
 

Average Annual Losses 
Losses due to collapsible soils were gathered by the CGS for the 65 recorded occurrences from 1980 - 2009. 

These events caused a total of $2,683,000 in damages. This results in an average of $92,517.24 in damages 

per year. There are no injuries or fatalities associated with soil hazards.  

 
Table 32: Historical Soil Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$2,683,000 $92,517.24 $0 $0 
Source: Colorado Geological Survey, 1980-2009  

 

Probability 
Conditions related to natural causes such as precipitation and drought cycles, in addition to development 

and land use prevalent in the past, are expected to continue. The expansion and settling of soils is a naturally 

occurring process that has happened historically and will continue to do so. As there have been 65 

occurrences over a 29-year period, expansive soils/subsidence have a 100 percent chance of occurring 

annually within Garfield County.  
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Climate Trends 
While specific projections related to the probability and extent of hazardous soil events are not available, 

certain deductions can be made based on weather/climatic phenomenon that influence hazardous soils. 

Climate reports indicate there will likely be an increase in the frequency and intensity of drought events 

across the state. Drought can increase the frequency of subsidence.56 For the purposes of this plan, it is 

assumed that if current climate trends continue, it is probable that hazardous soils events will increase in 

frequency for Garfield County.  

 

Vulnerability Assessment 
Soil hazards can affect buildings, driveways, roadways, pipelines, and other infrastructure. When soil 

hazards are not identified, improper structure design, faulty construction, inappropriate landscaping, and 

long-term maintenance practices unsuited to the specific soil conditions can lead structures to be more 

vulnerable to the impacts of soil hazards.  

 

Study Area Analysis 
Due to the available GIS data, an additional level of analysis was completed for soil hazards. First, County 

staff divided the planning area into three study areas: Forest, Resource Lands, and Urban Interface. Next, 

zoning, census, and infrastructure data from Garfield County GIS was overlaid with soil hazard data from 

the Colorado Geological Survey to evaluate assets at risk. The following maps and tables show the soil 

hazard areas and summarize the percentage of assets at risk within each study area. Mapped soil hazard 

areas are limited to the areas in which studies have been conducted. As studies have not been conducted for 

the entirety of Garfield County, the mapped soil hazard areas may not be comprehensive.  
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Figure 26: Forest Study Area Soil Hazards 
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Table 33: Forest Study Area Assets Vulnerable to Soil Hazards 

Infrastructure Total Sites 

% Vulnerable to 

Soils Economy Total Sites 

% Vulnerable to 

Soils 

Right of Way 0.21 0.00% Commercial  6 0.00% 

Public Airport 0 0.00% Gas Wells 38 0.00% 

Municipal Buildings 0 0.00% Pipeline Miles 17.48 5.72% 

Highway Bridges 43 0.00% Industrial 0 0.00% 

Communications Facilities 34 35.29% 

Ag and Natural Resource Lands 

(Square Miles) 8.74 2.29% 

Electric Utilities Lines (Miles) 8.61 0.00% Shopping Malls 0 0.00% 

Railroad Miles 11.95 0.00% 

Population Railroad Bridges 0 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 0.58 94.83% Structures 

0.21 0.21 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 8.39 3.10% Residential 

0.00% 0.00% 

Road Miles (Gravel- Low Traffic 

Volumes) 104.92 0.91% Schools 

0 0 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0 0.00% 

Cultural Resources Planned Unit Development 0 0.00% 

Public Lands 16 6.25% Library 6 16.67% 

Residential/Suburban 1 0.00% Museum 4 25.00% 

Residential/Urban 0 0.00% Park 0 0.00% 

Residential/Mobile 0 0.00% Cemetery 0 0.00% 

Rural 130 10.00%  
Source: Garfield County, Colorado Geological Survey 
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Figure 27: Resource Lands Study Area Soil Hazards 
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Table 34: Resource Lands Study Area Assets Vulnerable to Soil Hazards 

Infrastructure Total Sites 

% Vulnerable to 

Soils Economy Total Sites 

% Vulnerable to 

Soils 

Right of Way 0.00 0.00% Commercial  2 50.00% 

Public Airport 0.00 0.00% Gas Wells 4997.00 17.73% 

Municipal Buildings 0.00 0.00% Pipeline Miles 1323.01 22.19% 

Highway Bridges 14.00 0.00% Industrial 0.00 0.00% 

Communications Facilities 99.00 49.49% 

Ag and Natural Resource Lands 

(Square Miles) 85.09 7.89% 

Electric Utilities Lines (Miles) 11.14 31.15% Shopping Malls 0.00 0.00% 

Railroad Miles 0.00 0.00% 

Population Railroad Bridges 0.00 0.00% 

Road Miles (Asphalt High Traffic 

Volumes) 16.79 3.57% Structures 123.00 100.00% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 6.05 0.00% Residential 112 16.1% 

Road Miles (Gravel- Low Traffic 

Volumes) 156.04 12.71% Schools 3.00 0.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0.00 0.00% 

Cultural Resources Planned Unit Development 0.00 0.00% 

Public Lands 0.00 0.00% Library 6 16.67% 

Residential/Suburban 0.00 0.00% Museum 4 25.00% 

Residential/Urban 0.00 0.00% Park 0 0.00% 

Residential/Mobile 0.00 0.00% Cemetery 0 0.00% 

Rural 65.00 13.85%  
Source: Garfield County, Colorado Geological Survey 
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Figure 28: Urban Interface Study Area Soil Hazards 
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Table 35: Urban Interface Study Area Assets Vulnerable to Soil Hazards 

Infrastructure Total Sites 

% Vulnerable to 

Soils Economy Total Sites 

% Vulnerable to 

Soils 

Right of Way 5.65 45.84% Commercial  851 13.2% 

Public Airport 1 100.00% Gas Wells 5380 2.62% 

Municipal Buildings 4 25.00% Pipeline Miles 838.58 35.97% 

Highway Bridges 146 34.93% Industrial 0.19 100.00% 

Communications Facilities 131 42.75% 

Ag and Natural Resource Lands 

(Square Miles) 60.66 32.21% 

Electric Utilities Lines (Miles) 166.7 51.94% Shopping Malls 5 60.00% 

Railroad Miles 83.78 60.54% 

Population Railroad Bridges 14 28.57% 

Road Miles (Asphalt High Traffic 

Volumes) 136.46 48.16% Structures 19502 55.04% 

Road Miles (Chipseal-Moderate Traffic 

Volumes) 180.18 51.10% Residential 14954 55.6% 

Road Miles (Gravel- Low Traffic 

Volumes) 127.1 24.43% Schools 35 60.00% 

Land & Development 

Public Buildings 0 0.00% 

Church 0 0.00% 

City Zoning 0.00 0.00% 

Cultural Resources Planned Unit Development 0.00 0.00% 

Public Lands 0.00 0.00% Library 6 66.67% 

Residential/Suburban 0.00 0.00% Museum 4 50.00% 

Residential/Urban 0.00 0.00% Park 0 0.00% 

Residential/Mobile 0.00 0.00% Cemetery 0 0.00% 

Rural 65.00 13.85%  
Source: Garfield County, Colorado Geological Survey 
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Severe Winter Weather 

 

Profile 
A severe winter storm is generally a prolonged event involving snow, ice, sleet, freezing rain, and extreme 

cold temperatures. The characteristics of severe winter storms are determined by a number of 

meteorological factors including the amount and extent of snow or ice, air temperature, wind speed, and 

event duration. Even though Garfield County does not typically experience crippling winter weather, some 

winter weather is a regular occurrence and has the potential to disrupt day-to-day life throughout the 

County. 

 

Severe winter storms pose a significant risk to life and property by creating conditions that disrupt essential 

regional systems such as public utilities, telecommunications, and transportation routes. Severe winter 

storms can produce rain, freezing rain, ice, snow, cold temperatures, and wind. Ice storms accompanied by 

high winds can have destructive impacts, especially to trees, power lines, and utility services. 
 

Location 
The entire planning area is at risk of severe winter weather.  Resources that exist at higher elevations or at 

greater slopes will experience more risk of snow and ice, but the entire County is susceptible to damaging 

severe weather. It is important to focus mitigation actions on areas that may incur the most damage due to 

severe winter weather. For example, inventorying the structural integrity of County infrastructure that is 

exposed to high snow loads, and cataloguing the health and maturity of trees near to that infrastructure will 

help better prepare the County against adverse impacts of severe winter weather. 
 

Extent 
In general, the winter storm season runs from November to April each year. Several times a year, Garfield 

County receives heavy snow, and periods of extremely cold temperatures. Past winter storms have resulted 

in six to 12 inches of snow in urban and low lying areas and 12-18 inches of snow in higher mountainous 

areas in a 24-hour period.  
 

Figure 29: Monthly Average Snowfall in Garfield County 

 
Source: Monthly Climate Normals - High Plains Regional Climate Center, 2017 
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Historical Occurrences 
Due to the regional scale of severe winter weather, the NCEI reports events as they occur in each forecast 

zone (Figure 30). According to the NCEI, there were a combined 975 severe winter weather events in 

forecast zones which include the planning area from January 1996 to December 2016.   

 

Garfield County has never been included in a presidentially declared disaster relating to winter storms. 

However, winter weather is a chronic hazard that impacts communities across Garfield County. On March 

17, 2011, a storm produced three to nine inches overnight that caused power outages for as many as 1,100 

customers and several multi-vehicle accidents. The Post Independent newspaper reported 13 accidents in 

the stretch of highway between Parachute and Glenwood Springs during the morning commute, and 18 

incidents of single car accidents, the majority in the area from Silt to New Castle and Canyon Creek.57 The 

accidents resulted in temporary closures of I-70. 
 

Table 36: Historical Winter Weather Occurrences 

Event Type 
Number of 

Events 

Average Number 

of Events per 

Year 

Total Injuries Total Deaths 

Blizzard 9 0.4 0 0 

Heavy Snow 287 13.6 2 1 

Winter Storm 668 31.8 5 0 

Wind Chill 11 0.5 0 0 

Total 975 46.4 7 1 

Source: NCEI January 1996 to December 2016 

 

Figure 30: Colorado Public Forecast Zones 

 
Source: National Weather Service, 201758 
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Average Annual Damages 
The average annual damages estimate was taken from the SHELDUS database and includes aggregated 

calculations for each type of winter weather as provided in the database. This does not include losses from 

displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, severe 

winter weather has caused $983,383.40 in property damages and $11,567,749.17 in crop damages in 

Garfield County from 1960-2015.  
 

Table 37: Historical Winter Weather Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$983,383.40 $17,879.70 $11,567,749.17 $210,322.71 
Source: SHELDUS, 1960-2015 

 

Probability 
Given the 975 events over the course of 21 years, there is a 100 percent probability that severe winter 

weather will occur in Garfield County each year.  

 

Climate Trends 
Winter precipitation events are projected to increase in frequency and magnitude in the future climate.  
 

Vulnerability Assessment 
Winter storms that bring snow, ice, and high winds can cause significant impacts on life and property. Many 

severe winter storm deaths occur as a result of traffic accidents on icy roads, heart attacks when shoveling 

snow, and hypothermia from prolonged exposure to the cold. The temporary loss of home heating can be 

particularly hard on the elderly, young children, and other vulnerable individuals. 

 

Property is at risk due to flooding and landslides that may result if there is a heavy snowmelt. Additionally, 

ice, wind, and snow can affect the stability of trees, power and telephone lines, and TV and radio antennas. 

Downed trees and limbs can become major hazards for houses, cars, utilities and other property. Below 

freezing temperatures can also lead to breaks in uninsulated water lines serving schools, businesses and 

industry, and individual homes. Such damage in turn can become major obstacles to providing critical 

emergency response, police, fire, and other disaster recovery services.  

 

Severe winter weather also can cause the temporary closure of key roads and highways, air and train 

operations, businesses, schools, government offices, and other important community services. These 

effects, if lasting more than several days, can create significant economic impacts for the communities 

affected as well for the surrounding region. In the rural areas of Garfield County, severe winter storms can 

isolate small communities. Even the larger communities can become cut off when severe weather closes I-

70 or Highway 82 as those are the primary transportation routes in and through the County. Additionally, 

rising population growth and new infrastructure in the County creates a higher probability for damage to 

occur from severe winter weather as more life and property are exposed to risk. 
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Tier II Hazards 

• Avalanche 

• Drought 

• Earthquakes 

• Erosion and Deposition 

• Lightning 

• Pest Infestation 

• Severe Wind 

• Terrorism 
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Avalanche 
 

Hazard Profile 
An avalanche is a mass of snow, ice, and debris flowing and sliding rapidly down a steep slope. Avalanches 

are also referred to as snow slides. Avalanches can be extremely destructive due to the great impact forces 

of the rapidly moving snow and debris and the burial of areas in the run out zone. 

 

Location 
The greatest avalanche threats are in the mountainous areas of Garfield County. Steeply sloped areas (30 to 

45 degrees) are highly subject to avalanches, primarily on south exposed slopes where unstable snow 

conditions are most likely to occur. The Colorado Avalanche Information Center (CAIC) forecasts 

backcountry avalanche and mountain weather conditions for ten zones in the mountains of Colorado (Figure 

31).59 This figure is not intended to show current risk, as it constantly changes throughout the winter season. 

This figure is included to show forecast zone boundaries as an indication of where avalanches tend to occur. 

Parts of Garfield County are located within the following forecast zones: Steamboat and Flat Tops, Grand 

Mesa, and Aspen. No areas within Garfield County were identified as historic avalanche zones or potential 

avalanche zones in the 2013 Colorado Natural Hazards Mitigation Plan.  

 

Extent 
As local avalanche extent data is limited, the following information is taken from the state plan. The 

maximum measured impact pressure of an avalanche is 10 ton/ft2 while 1 ton /ft2 is more common. A typical 

range is from 0.5 to 5.0 ton/ft2. Air blasts from powder avalanches commonly exert a pressure of 100lbs/ft2 

of force. Pressures of only 20-50lbs/ft2 can knock out most windows and doors. Additional damages 

associated with impact pressure are shown below. 

 

Impact Pressure (lbs/ft2) Potential Damage 

40-80 Break windows 

60-100 Push in doors, damage walls, roofs 

200 Severely damage wood frame structures 

400-600 Destroy wood-frame structures, break trees 

1000-2000 Destroy mature forests 

>6000 Move large boulders 
Source: 2013 Colorado Natural Hazards Mitigation Plan 

 

Historical Occurrences  
According to the NCEI, there were 50 avalanche events in Garfield County between 1996 – 2016. These 

reported events caused a total of $2,565.68 in property damages, 13 injuries, and two deaths.  
 

Average Annual Losses 
The average annual losses estimate was taken from the SHELDUS database. This does not include losses 

from displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, 

avalanches have caused $2,565.68 in property damages in Garfield County from 1960-2015.  

 

Table 38: Historical Avalanche Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$2,565.68 $46.65 $0 $0 
Source: SHELDUS, 1960-2015 
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Figure 31: CAIC Avalanche Forecast 

 

Source: Colorado Avalanche Information Center, 2017  

Probability 
Based on historical records and reported events, it is likely that avalanches will occur annually within 

Garfield County. For the 21 years examined, there were 50 reported avalanche events.  
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Climate Trends 
Snowpack is projected to decline and spring runoff is projected to shift one to three weeks earlier in the 

future Colorado climate. Wet avalanches are expected to occur earlier in the year than historical averages.  

 

Vulnerability Assessment 
Areas of Garfield County where development has encroached into steep mountainous terrain have an 

increased vulnerability to avalanches. Based on the historic record, avalanches will not likely result in 

significant property damages within Garfield County. However, injuries and fatalities due to avalanches 

may occur as winter recreation activities are popular for individuals in the planning area. Individuals that 

engage in winter recreation activities in mountainous areas of the County have an increased risk of exposure 

to this hazard. Education and outreach will be the most effective strategy in mitigating the impacts of 

avalanches.   
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Drought 
 

Hazard Profile 
Drought is generally defined as a natural hazard that results from a prolonged period of below normal 

precipitation. Although many erroneously consider it a rare and random event, drought is actually a normal, 

recurrent feature of climate. It occurs in virtually all climatic zones, but its characteristics vary significantly 

from one region to another. A drought often coexists with periods of extreme heat, which together can cause 

significant social stress, economic losses, and environmental degradation.  

 

Drought is a slow-onset, creeping phenomenon and its impacts are largely non-structural. Drought normally 

affects more people than other natural hazards, and its impacts are spread over a larger geographical area. 

As a result, the detection and early warning signs of drought conditions and assessment of impacts is more 

difficult to identify than that of quick-onset natural hazards (e.g., flood and storm) that result in more visible 

impacts. In addition, drought has more than 150 definitions and this lack of a universal definition makes it 

even harder to indicate the onset and ending. According to the National Drought Mitigation Center 

(NDMC), droughts are classified into four major types:60 

 

• Meteorological Drought – is defined based on the degree of dryness and the duration of the dry 

period. Meteorological drought is often the first type of drought to be identified and should be 

defined regionally as precipitation rates and frequencies (“norms”) vary. 

 

• Agricultural Drought – occurs when there is deficient moisture that hinders planting germination, 

leading to low plant population per hectare and a reduction of final yield. Agricultural drought is 

closely linked with meteorological and hydrological drought, as agricultural water supplies are 

contingent upon the two sectors. 

 

• Hydrological Drought – occurs when water available in aquifers, lakes, and reservoirs falls below 

the statistical average. This situation can arise even when the area of interest receives average 

precipitation. This is due to the reserves diminishing from increased water usage, usually from 

agricultural use or high levels of evapotranspiration, resulting from prolonged high temperatures. 

Hydrological drought often is identified later than meteorological and agricultural drought. Impacts 

from hydrological drought may manifest themselves in decreased hydropower production and loss 

of water based recreation. 

 

• Socioeconomic Drought– occurs when the demand for an economic good exceeds supply due to 

a weather-related shortfall in water supply. The supply of many economic goods include, but are 

not limited to, water, forage, food grains, fish, and hydroelectric power.  

 

The following figure indicates different types of droughts, their temporal sequence, and the various types 

of effects that they can have on a community. 
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Figure 32: Sequence and Impacts of Drought Types 

 
Source: National Drought Mitigation Center, 2017 

 

Location 
The entire County is susceptible to the impacts of drought. Rural areas without redundant sources of water 

may be more vulnerable to the impacts of drought.   

 

Extent 
Due to drought’s unique nature and characteristics, there is not one best way to predict and monitor drought. 

Among the various indices, the Palmer Drought Severity Index (PDSI) has been widely used by state and 

local governments in the U.S.61 The USDA uses the U.S. Drought Monitor in determining when to grant 

emergency drought assistance.62 Table 39 shows the details of the Palmer classifications. Table 40 shows 

the classification for the Drought Monitor. Due to the historical record, Garfield County is likely to 

experience: D1 drought 8.7% of the time, D2 drought 6.1% of the time, D3 drought 3.2% of the time, and 

D4 drought 2.6% of the time.  

 

Table 39: Palmer Drought Severity Index Classification 

Numerical Value Description Numerical Value Description 

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

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

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

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

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

0.49 to -0.49 Near normal -- -- 

Source: Climate Prediction Center, 201763 
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Table 40: United States Drought Monitor Classification 

Category Description PDSI Ranges Possible Impacts 

D0 
Abnormally 

Dry 
-1.0 to -1.9 

Going into drought: short-term dryness slowing planting, growth of crops or 

pastures. 

Coming out of drought: some lingering water deficits; pastures or crops not 

fully recovered. 

D1 
Moderate 

Drought 
-2.0 to -2.9 

Some damage to crops, pastures; streams, reservoirs, or wells low, some water 

shortages developing or imminent; 

voluntary water-use restrictions requested 

D2 
Severe 

Drought 
-3.0 to -3.9 

Crop or pasture losses likely, water shortages common; water restrictions 

imposed 

D3 
Extreme 

Drought 
-4.0 to -4.9 Major crop/pasture losses; widespread water shortages or restrictions 

D4 
Exceptional 

Drought 
-5.0 or less 

Exceptional and widespread crop/pasture losses; shortages of water in 

reservoirs, streams and wells creating water emergencies. 

Source: NDMC, 2017 

 

Historical Occurrences  
The PDSI is utilized by climatologists to standardize global long-term drought analysis. The data for 

Garfield County was collected for Colorado Climate Region 2. This region’s period of record started in 

1895.  

Table 41: Historical Drought Occurrences 

Drought Magnitude (PDSI) Months in Drought Percent Chance 

-1 Magnitude 175/1465 11.95% 

-2 Magnitude 128/1465 8.73% 

-3 Magnitude 89/1465 6.07% 

-4 Magnitude 47/1465 3.21% 

-5 Magnitude 38/1465 2.59% 
Source: NDMC, 2017 

Average Annual Damages 
The average annual damages estimate was taken from the SHELDUS database and includes aggregated 

calculations for each type of winter weather as provided in the database. This does not include losses from 

displacement, functional downtime, economic loss, injury, or loss of life. Historically, drought causes an 

average of $0 per year in property damages and $17,152.66 per year in crop damages in the County.  
 

Table 42: Historical Drought Damages 

Hazard Type Total Property Loss Average Annual 

Property Loss  
Total Crop Loss Average Annual 

Crop Loss  

Drought $0 $0 $943,396.23 $17,152.66 

Source: SHELDUS, 1960-2015 

 

Probability 
The following table summarizes the magnitude of drought and monthly probability of occurrence.  
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Table 43: Drought Probability 

Magnitude 
Months in Drought/ 

Period of Record 
Percent Chance 

Abnormally Dry 175/1465 11.95% 

Moderate Drought 128/1465 8.73% 

Severe Drought  89/1465 6.07% 

Extreme Drought 47/1465 3.21% 

Exceptional Drought 38/1465 2.59% 
Source: NDMC, 2017 

Climate Trends 
Drought is expected to increase in frequency and severity in Colorado due to the projected overall warming.  

 

Vulnerability Assessment 
Drought often causes significant economic, environmental, and social impacts. Although agriculture is the 

major sector affected, impacts on rural and municipal water supplies, fish and wildlife, tourism, recreation, 

water quality, soil erosion, the incidence of wildfires, electricity demand, and other sectors are also 

significant. Also, the indirect impacts of drought on personal and business incomes, tax revenues, 

unemployment, and other areas are important to note. In general, drought produces a complex web of 

impacts that ripple through many sectors of the economy. This is largely due to the dependence of so many 

sectors on water to produce goods and provide services. It is impossible to predict all the potential impacts, 

but the common impacts of drought have been compiled by the NDMC and are illustrated in Table 44. 

 
Table 44: Classification of Drought-Related Impacts 

Problem Sectors Impacts 

Economic 

• Loss from crop production 

▪ Annual and perennial crop losses; damage to crop quality 

▪ Reduced productivity of cropland (wind erosion, etc.) 

▪ Insect infestation 

▪ Plant disease 

▪ Wildlife damage to crops 

• Loss from dairy and livestock production 

▪ Reduced productivity of range land 

▪ Forced reduction of foundation stock 

▪ Closure/limitation of public lands to grazing 

▪ High cost/unavailability of water for livestock 

▪ High cost/unavailability of feed for livestock 

▪ High livestock mortality rates 

▪ Increased predation 

▪ Range fires 

• Loss from timber production 

▪ Forest fires 

▪ Tree disease 

▪ Insect infestation 

▪ Impaired productivity of forest land 

• Loss from fishery production 

▪ Damage to fish habitat 

▪ Loss of young fish due to decreased flows 

• Loss of national economic growth, hindrance of economic development 

• Income loss for farmers and others directly affected 

• Loss of farmers through bankruptcy 

• Loss to recreational and tourism industry 

• Loss to manufacturers and sellers of recreational equipment 

• Increased energy demand and reduced supply because of drought-related power 

curtailments 
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Problem Sectors Impacts 

• Costs to energy industry and consumers associated with substituting more 

expensive fuels (oil) for Hydroelectric power 

• Loss to industries directly dependent on agricultural production (e.g., machinery) 

• Decline in food production/disrupted food supply 

▪ Increase in food prices 

▪ Increased importation of food (higher costs) 

• Disruption of water supplies 

• Unemployment from drought-related production declines 

• Strain on financial institutions (foreclosures, greater credit risks, capital 

shortfalls, etc.) 

• Revenue losses to federal, state, and local governments (from reduced tax base) 

• Deterred capital investment, expansion 

• Dislocation of businesses 

• Revenues to water supply firms 

• Loss from impaired navigability of streams, rivers, and canals 

• Cost of water transport or transfer 

• Cost of new or supplemental water resource development 

Environmental  

• Damage to animal species 

▪ Reduction and degradation of fish and wildlife habitat 

▪ Lack of feed and drinking water 

▪ Disease 

▪ Increased vulnerability to predation (e.g., from species 

concentration near water) 

• Loss of biodiversity 

• Wind and water erosion of soils 

• Reservoir and lake drawdown 

• Damage to plant species 

• Water quality effects (e.g., salt concentration, increased water temperatures, pH, 

dissolved oxygen) 

• Air quality effects (dust, pollutants) 

• Visual landscape quality (dust, vegetative cover, etc.) 

• Increased fire hazard 

• Estuarine impacts; changes in salinity levels, reduced flushing 

• Insect infestation 

Social 

• Increased groundwater depletion (mining), land subsidence 

• Loss of wetlands 

• Loss of cultural sites 

• Food shortages (decreased nutritional level, malnutrition, famine) 

• Loss of human life (e.g., food shortages, heat) 

• Public safety from forest and range fires 

• Conflicts between water users, public policy conflicts 

• Increased anxiety 

• Loss of aesthetic values 

• Health-related low flow problems (e.g., diminished sewage flows, increased 

pollutant concentrations, etc.) 

• Recognition of institutional constraints on water use 

• Inequity in the distribution of drought impacts/relief 

• Decreased quality of life in rural areas 

• Increased poverty 

• Reduced quality of life, changes in lifestyle 

• Social unrest, civil strife 

• Population migration (rural to urban areas) 

• Reevaluation of social values 

• Increased data/information needs, coordination of dissemination activities 

• Loss of confidence in government officials 

• Recreational impacts 

Source: NDMC, 2017  
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Earthquakes 
 

Profile 
Ground shaking, landslides, liquefaction, and amplification are the specific hazards associated with 

earthquakes. The severity of these hazards depends on several factors, including soil and slope conditions, 

proximity to a fault, earthquake magnitude, and type of earthquake. 

 

• Ground shaking is the motion felt on the earth’s surface caused by seismic waves generated by 

an earthquake. Ground shaking is the primary cause of earthquake damage. The strength of 

ground shaking depends on the magnitude of the earthquake, the type of fault, and distance from 

the epicenter (where the earthquake originates). Buildings on poorly consolidated and thick soils 

will typically see more damage than buildings on consolidated soils and bedrock. 

 

• Earthquake-induced landslides are secondary earthquake hazards that occur from ground 

shaking. They can destroy roads, buildings, utilities, and other critical facilities necessary to 

respond to recover from an earthquake. 

 

• Liquefaction occurs when ground shaking causes wet granular soils to change from a solid state 

to a liquid state. This results in the loss of soil strength and the soil’s ability to support weight. 

Buildings and their occupants are at risk when the ground can no longer support these buildings 

and structures. 

 

• Amplification is the phenomenon when soils and soft sedimentary rocks near the earth’s surface 

increase the magnitude of the seismic waves generated by the earthquake. The amount of 

amplification is determined by the thickness of geologic materials and their physical properties. 

Buildings and structures built on soft and unconsolidated soils face greater risk.  
 

Location 
The locations most likely to experience an earthquake within Garfield County are those near fault lines. 

Figure 33 shows the faults located within Garfield County. These faults are located in the southeastern and 

northeastern portions of the County. Figure 34 shows a national seismic hazard map from the USGS. This 

map is derived from seismic hazard curves calculated on a grid of sites across the United States that describe 

the annual frequency of exceeding a set of ground motions.   
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Figure 33: Faults in Garfield County 

 
Source: Colorado Earthquake Map Server, 201764 
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Figure 34: Two Percent Probability of Exceedance in 50 Years Map of Peak Ground Acceleration 

 
Source: USGS, 201765 

 

Extent 
Earthquakes are measured by magnitude and intensity. Magnitude is measured by the Richter Scale, a base-

10 logarithmic scale, which uses seismographs around the world to measure the amount of energy released 

by an earthquake. Intensity is measured by the Modified Mercalli Intensity Scale, which determines the 

intensity by comparing actual damage against damage patterns of earthquakes with known intensities. The 

following tables summarize the Richter Scale and Modified Mercalli Scale. Earthquakes in the planning 

area are likely to measure 5.0 or less on the Richter Scale.  
 

Table 45: Richter Scale 

Richter Magnitudes Earthquake Effects 

Less than 3.5  Generally, not felt, but recorded.  

3.5 – 5.4  Often felt, but rarely causes damage.  

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

constructed buildings over small regions.  

6.1 – 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 greater  Great earthquake. Can cause serious damage in areas several hundred kilometers across. 
Source: FEMA, 201666 
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Table 46: Modified Mercalli Intensity Scale 

Scale Intensity Description of Effects 
Corresponding Richter 

Scale Magnitude 

I Instrumental  Detected only on seismographs  

II Feeble Some people feel it < 4.2 

III Slight Felt by people resting, like a truck rumbling by  

IV Moderate Felt by people walking  

V Slightly Strong Sleepers awake; church bells ring < 4.8 

VI Strong 
Trees sway; suspended objects swing, objects fall 

off shelves 
< 5.4  

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

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, 

roadways, pipes and cables destroyed; general 

triggering of other hazards 

< 8.1 

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

in waves 
> 8.1 

Source: FEMA, 2016 

 

Historical Occurrences 
According to the Colorado Geological Survey, there have been 88 earthquakes in or near Garfield County 

between 1973 – 2017. There were no reported damages or injuries associated with these earthquake events.  
 

Average Annual Damages 
There have been no reported damages associated with past earthquake events in Garfield County. In 2013, 

the Colorado Geological Survey utilized HAZUS to estimate losses in Garfield County if a magnitude 6.5 

earthquake were to occur in the geographic center of the County. The total economic loss estimated for this 

scenario is $739.8 million dollars. Figure 35 shows one of the maps from this report. Visit the Colorado 

Geological Survey’s website to view the full report.67  
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Figure 35: CGS HAZUS Building Economic Loss Map 

 
Source: Colorado Geological Survey, 2013 

 

Probability 
Given the 88 earthquake events over the course of 44 years, there is a 100 percent probability that 

earthquakes will occur in Garfield County each year.  
 

Climate Trends 
There is no known association with climate and earthquake events. There is no expected impact.  

 

Vulnerability Assessment 
Earthquake damage occurs when humans build structures that cannot withstand severe shaking. Buildings, 

airports, schools, and lifelines (highways and phone, gas, and water lines) suffer damage in earthquakes 

and can cause death or injury to humans. 
 

The welfare of homes, major businesses, and public infrastructure is very important. Addressing the 

reliability of buildings, critical facilities, and infrastructure is a challenge faced by Garfield County. Further, 

understanding the potential costs to government, businesses, and individuals as a result of an earthquake is 

important to consider.  

 

Garfield County has several unique social and physical characteristics that affect earthquake hazard 

vulnerability: 
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• Oil and gas infrastructure represents a large portion of Garfield County’s economic base as both 

an employment sector and a source of revenue for the County and support industries. The pipelines 

carry high pressure liquid and gas throughout the County, both aboveground and buried. The 

proximity of these pipes to communities and to the Colorado River increases the vulnerability of 

contamination of the air or water if the infrastructure is damaged in an earthquake. 

 

• Transportation infrastructure in Garfield County is not only of critical importance to the County 

and its residents, but I-70 is a key regional and national Highway. An earthquake could greatly 

damage the bridges and highway surfaces, hampering the movement of people and goods. Damaged 

infrastructure strongly affects the economy of the community – it disconnects people from work, 

school, food, and leisure, and separates businesses from their customers and suppliers. 

 

More generally, any community assessing the vulnerability of its systems to damage from and earthquake 

should consider: 

 

• Buildings: The built environment is susceptible to damage from earthquakes. Collapsed buildings 

can trap and bury people. Lives are at risk and the cost to clean up damages is great. 

 

• Damage to lifelines: Lifelines are the connections between communities and outside services. 

They include water and gas lines, transportation systems, electricity, and communication 

networks. Ground shaking and amplification can cause pipes to break open, power lines to fall, 

roads and railways to crack or move, and radio and telephone communication to cease. Disruption 

to transportation makes it especially difficult to bring in supplies or services. All lifelines need to 

be functional after an earthquake to allow for rescue, recovery, and rebuilding efforts and to relay 

important information to the public. 

 

• Disruption of critical services: Critical facilities include police stations, fire stations, hospitals, 

shelters, and other facilities that provide important services to the community. These facilities and 

their services need to be functional after an earthquake event. Many critical facilities are housed 

in older buildings that are not up to current seismic codes. 
 

• Businesses: Seismic activity can cause great loss to businesses, large and small. Even one day of 

disruption can cause have enormous economic losses. Earthquake damage can present a 

significant burden to small shop owners who may have difficulty recovering from their losses. 

 

• Death and injury: Death and injury can occur both inside and outside of buildings from falling 

equipment, furniture, debris, and structural materials. Damaged infrastructure can also endanger 

human life. 

 

• Fire: Downed power lines or broken gas mains can trigger fires. When fire stations suffer 

building or lifeline damage, quick response to suppress fires or provide emergency medical 

services is less likely. 

 

• Debris: After an earthquake, efforts focus on cleaning up building elements (brick, glass, wood, 

steel or concrete), office and home contents, and other materials. Developing strong debris 

management strategies can assist in post-disaster recovery. 
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Erosion and Deposition 
 

Hazard Profile 
The Colorado Geological Survey (GCS) defines erosion as “the removal and simultaneous transportation 

of earth materials from one location to another by water, wind, waves or moving ice.” Deposition is defined 

as the placing of eroded material in a new location.  

An example of one type of erosion and deposition is shown in the following figure.  

Figure 36: Stream Erosion and Deposition 

 
Source: Pearson Prentice Hall, Inc., 2005 

Location 
Erosion and deposition occur continually throughout Garfield County. Point sources of erosion often occur 

in areas where humans interact with exposed earth, such as construction sites. Waterways perpetually 

remove and carry soil downstream. Erosion and deposition problems are exacerbated in wildfire burn areas.  
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Erosion on County Road 237 near Harvey Gap in 2016 

 

Extent 
The extent of erosion and deposition is largely related to the impacted area’s location. Erosion can result in 

minor inconveniences or total destruction. Events near human development can cause property damage and 

loss of life. However, events may also occur in remote areas of Garfield County with little impact to people 

or property.  

Erosion and deposition is aggravated by natural events such as heavy rain or stream flow, high wind, and 

wildfires. Erosion can remove earth from beneath bridges, roads, and foundations of structures adjacent to 

streams. The deposition of material can block culverts, aggravate flooding, destroy crops and lawns by 

burying them, and cause overall degradation of the water supply. Undercutting can lead to an increased risk 

of landslide and rockfall.   
 

Historical Occurrences 
There are no known sources for historical erosion events. However, a couple of recent events have occurred 

in Garfield County. In 2016, a portion of County Road 237 collapsed due to water flowing under the 

roadway. Heavy rain and flooding led to another erosion event occurring in the roadway at Baxter Pass in 

2014.  
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Average Annual Losses 
There are no known sources of erosion losses. Often, damages from erosion and deposition are combined 

with flooding damages. However, costs for the County to repair the roadways from the two recent erosion 

events on County Road 237 and Baxter Pass totaled $589,404 according to the Garfield County Road and 

Bridge Department.  
 

Probability 
Erosion and deposition is an ongoing natural event and is expected to continue.   
 

Climate Trends 
Climate trends may result in decreased snow pack, intenstification of winter precipitation events, and an 

increased frequency of drought and wildfires. Erosion/deposition will be a secondary hazard following 

these other hazards.  
 

Vulnerability Assessment 
Erosion can cause impacts to property, critical facilities, and water quality. Structures located near streams 

have an increased risk of damages to stream erosion and deposition. Erosion from wind can adversely 

impact populations who have respiratory issues. These populations are more vulnerable during erosion 

events that negatively impact air quality.   

 

Efforts to control erosion may include drainage management, vegetation of disturbed lands, and the 

riprapping of erosion-prone stream banks.   
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Lightning 
 

Hazard Profile 
Lightning is a luminous, electrical discharge in the atmosphere caused by the electric-charge separation of 

precipitation particles within a cumulonimbus (thunderstorm) cloud. Thunder is the resulting sound wave 

caused by the sudden expansion of air heated by a lightning discharge. 
 

Location 
Lightning can occur throughout Garfield County.  
 

Extent 
Cloud-to-ground lightning is the most threatening due to its ability to cause death, injury, and damage to 

property. The extent of lightning is dependent on a multitude of factors, some of which explain the 

geographic extent of the most frequent lightning strikes in Colorado. Ground elevation, ground humidity, 

and wind currents are all ingredients that enhance the frequency of lightning. 
 

Historical Occurrences 
The 2013 Colorado Natural Hazards Mitigation Plan indicates that Garfield County experiences 

approximately 10,700 flashes annually. Past lightning events have resulted in one injury and two fatalities 

from 1996-2015. 
 

Average Annual Losses 
The average annual losses estimate was taken from the SHELDUS database. This does not include losses 

from displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, 

lightning has caused $120,878.68 in property damages and $250.00 in crop damages in Garfield County 

from 1960-2015.  
 

Table 47: Historical Lightning Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$120,878.68 $2,197.78 $250 $4.55 
Source: SHELDUS, 1960-2015 

 

Probability 
Lightning is likely to occur several times annually in Garfield County.  

 

Climate Trends 
Nationwide, the frequency and magnitude of severe storms is expected increase due to climate trends. These 

storms likely will include lightning. However, studies have indicated that there is no evidence of increasing 

trends of heavy precipitation events in Colorado. 
 

Vulnerability Assessment 
Building stock, infrastructure, and people outdoors during storms are at risk of lightning strikes. In addition 

to direct damages from lightning strikes, the potential for lightning to start wildfires is of great concern to 

the Planning Team. Lightning from one storm can start dozens of wildfires throughout the County.   
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Pest Infestation 
 

Hazard Profile 
An infestation is defined as a state of being invaded or overrun by parasites that attack plants, animals, or 

humans. Insect, fungi, and parasitic infestations can destroy various natural habitats and cropland, impact 

human health, and cause disease and death among native plant, wildlife, and livestock.  
 

Location 
Pest infestations can occur throughout Garfield County. However, forestland is more vulnerable to insect 

infestations and disease. Figure 38 shows the location of insect and disease activity in Colorado forests as 

identified by the Colorado State Forest Service.  
 

 

Extent 
Insect infestations can range from very isolated occurrences of minimal damages to large scale impacts to 

forestland.  
 

Historical Occurrences 
There is no known source of historical occurrences of pests by county. However, pests are a regular part of 

the ecosystem within Garfield County, as well as Colorado. Recently, the Colorado State Forest Service 

conducted a report on the health of Colorado’s forests. This report includes a survey that analyzes the 

number of acres affected by certain pests. Figure 37 shows the number of acres affected by the Mountain 

Pine Beetle and Spruce Beetle within Colorado from 1996 - 2015.  

 
Figure 37: Acres Infested by Mountain Pine Beetle and Spruce Beetle in Colorado, 1996 - 2015 

 
Source: Colorado State Forest Service, 2016 
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Figure 38: Insect and Disease Activity in Colorado Forests 

 
Source: Colorado State Forest Service, 201668 
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Average Annual Losses 
The economic impact and estimated losses of pest infestations are difficult to measure and quantify. The 

Colorado State Forest Service reports acres impacted by year in their annual publication: Report on the 

Health of Colorado’s Forests.69 
 

Probability 
Pest infestation and related disease is currently occurring in Garfield County, and is a continual process in 

nature. For the purposes of this plan, pest infestation has a 100 percent chance of annual occurrence.  
 

Climate Trends 
Changing climatic conditions, including more frequent periods of drought, increased temperature, and the 

suppression of natural wildfire regimes may result in an increase in insect and disease activity.   
 

Vulnerability Assessment 
No structures are anticipated to be impacted by pest infestation. However, infestations may have significant 

impacts for the economy. Pest infestations can cause damages to crops and rangeland, negative impacts on 

tourism, and an increase in municipal spending in urban areas. Pest infestations may lead to an increased 

risk to overhead utilities, as well as an increased fire hazard. Forest management can maintain healthy 

forests that are more resilient to insect and disease activity, and reduce the likelihood of forest pest 

epidemics.  

 

  



Section Four: Risk Assessment 

 

102  Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 

Severe Wind 
 

Hazard Profile 
The NWS defines severe winds as sustained wind speeds of 40 mph or greater lasting for one hour or longer, 

or winds of 58 mph or greater for any duration. The NWS issues High Wind Advisories when there are 

sustained winds of 25 to 39 miles per hour (mph) and/or gusts to 57 mph. Severe winds typically accompany 

severe thunderstorms and severe winter storms. They can cause significant property and crop damage, 

downed power lines, loss of electricity, obstruction to traffic flow, and significant damage to trees. All 

building stock and aboveground infrastructure, including critical facilities, are at risk of being damaged or 

affected by severe winds. High wind speeds and flying debris can pose a significant threat to human life.  

 

Location 
Severe winds occur throughout the planning area. Developed areas are at a greater risk of damages than 

rural, less densely populated portions of the County.  
 

Extent 
Figure 39 shows the wind zones in the United States. The wind zones are based on the maximum wind 

speeds that can occur from a tornado or hurricane event. The planning area, approximately located within 

the box below, is in Zone 1, which has maximum winds of 130 mph.  

Figure 39: Wind Zones in the United States 

 
Source: FEMA, 2017 
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The Beaufort Wind Scale can be used to classify wind strength. Table 48 outlines the scale, providing wind 

speed ranking, range of wind speeds per ranking, and a brief description of conditions for each ranking. 
 

Table 48: Beaufort Wind Ranking 

Beaufort Wind 

Force Ranking 

Range of Wind 

Speeds 
Conditions 

0 <1 mph Smoke rises vertically 

1 1 – 3 mph Direction shown by smoke but not wind vanes 

2 4 – 7 mph Wind felt on face; leaves rustle; wind vanes move 

3 8 – 12 mph Leaves and small twigs in constant motion 

4 13 – 18 mph Raises dust and loose paper; small branches move 

5 19 – 24 mph Small trees in leaf begin to move 

6 25 – 31 mph Large branches in motion; umbrellas used with difficulty 

7 32 – 38 mph Whole trees in motion; inconvenience felt when walking against the wind 

8 39 – 46 mph Breaks twigs off tree; generally impedes progress 

9 47 – 54 mph Slight structural damage; chimneypots and slates removed 

10 55 – 63 mph 
Trees uprooted; considerable structural damages; improperly or mobiles 

homes with no anchors turned over 

11 64 – 72 mph Widespread damages; very rarely experienced 

12 – 17 72 - >200 mph Hurricane; devastation 
Source: Storm Prediction Center, 201770 

 

Using the NCEI reported events, the most common high wind event in Garfield County is a level 9/10. The 

reported high wind events had an average of 63 mph winds. It is likely that this level of event will occur 

several times annually. 

 

Historical Occurrences 
According to the NCEI, there were 92 severe wind events between 1996 – 2016. These reported events 

caused a total of $505,811.43 in property damages, three injuries, and one death.  

 

Average Annual Losses 
The average annual losses estimate was taken from the SHELDUS database and includes aggregated 

calculations for each type of severe wind as provided in the database. This does not include losses from 

displacement, functional downtime, economic loss, injury, or loss of life. According to SHELDUS, severe 

wind has caused $505,811.58 in property damages and $9,367.43 in crop damages in Garfield County from 

1960-2016.  
 

Table 49: Historical High Wind Damages 

Total Property 

Damages 

Average Annual 

Property Damages 
Total Crop Damages 

Average Annual Crop 

Damages 

$505,811.58 $9,196.57 $9,367.43 $170.32 
Source: SHELDUS, 1960-2015 

 

Probability 
Based on historical records and reported events, it is likely that severe winds will occur annually within 

Garfield County. For the 21 years examined, there were 92 reported severe wind events.   
 

Climate Trends 
Studies have indicated that the frequency and magnitude of severe winter storms may increase in Colorado 

due to climate trends. These storms may include severe wind; however, there is no known direct relationship 

between climate trends and severe wind.  
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Vulnerability Assessment 
All building stock and aboveground infrastructure, including critical facilities, are at risk of being damaged 

or affected by severe winds. Severe winds can cause structure loss, downed power lines, loss of electricity, 

obstruction to traffic flow, and significant damage to trees. A catastrophic event could lead to major 

economic loss for the jurisdiction. High wind speeds and flying debris can pose a significant threat to human 

life. Blow down of trees from severe wind could lead to an increased fire hazard.  

 

Severe winds can impact a wide range of people and properties. People living in mobile homes are 

particularly susceptible to the effects of severe winds. Mobile homes that are not anchored or are not 

anchored properly can be blown over by winds as fast as 60 to 70 mph. Other factors that may increase 

vulnerability to the threat posed by severe winds include age, poverty levels, and home rentals.  
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Terrorism 
 

Hazard Profile 
According to the Federal Bureau of Investigation (FBI), there is no single, universally accepted, definition 

of terrorism. Terrorism is defined in the Code of Federal Regulations as “the unlawful use of force and 

violence against persons or property to intimidate or coerce a government, the civilian population, or any 

segment thereof in furtherance of a political or social objectives” (28 C.F.R. Section 0.85).  

 

The FBI further describes terrorism as either domestic or international, depending on the origin, base, and 

objectives of the terrorist organization. For the purpose of this report, the following definitions from the 

FBI will be used: 

 

• Domestic terrorism is the unlawful use, or threatened use, of force or violence by a group or 

individual based and operating entirely within the United States or Puerto Rico without foreign 

direction committed against persons or property to intimidate or coerce a government, the civilian 

population, or any segment thereof in furtherance of political or social objectives.  

 

• International terrorism involves violent acts or acts dangerous to human life that are a violation of 

the criminal laws of the United States or any state, or that would be a criminal violation if 

committed within the jurisdiction of the United States or any state. These acts appear to be intended 

to intimidate or coerce a civilian population, influence the policy of a government by intimidation 

or coercion, or affect the conduct of a government by assassination or kidnapping. International 

terrorist acts occur outside the United States or transcend national boundaries in terms of the means 

by which they are accomplished, the persons they appear intended to coerce or intimidate, or the 

locale in which their perpetrators operate or seek asylum.  

 

There are different types of terrorism depending on the target of attack, which are 

• Political Terrorism 

• Bio-Terrorism 

• Cyber-Terrorism 

• Eco-Terrorism 

• Nuclear-Terrorism 

• Narco-terrorism 

• Agro-terrorism 

 

Terrorist activities are also classified based on motivation behind the event such as ideology (i.e. religious 

fundamentalism, national separatist movements, and social revolutionary movements). Terrorism can also 

be random with no ties to ideological reasoning.  

 

The FBI also provides clear definitions of a terrorist incident and prevention: 

 

• A terrorist incident is a violent act or an act dangerous to human life, in violation of the criminal 

laws of the United States, or of any state, to intimidate or coerce a government, the civilian 

population, or any segment thereof, in furtherance of political or social objectives.  

 

• Terrorism prevention is a documented instance in which a violent act by a known or suspected 

terrorist group or individual with the means and a proven propensity for violence is successfully 

interdicted through investigative activity.  
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Note: The FBI investigates terrorism-related matters without regard to race, religion, national origin, or 

gender. Reference to individual members of any political, ethnic, or religious group in this report is not 

meant to imply that all members of that group are terrorists. Terrorists represent a small criminal minority 

in any larger social context.  

 

Primarily, threat assessment, mitigation and response to terrorism are federal and state directives and work 

primarily with local law enforcement. The Office of Infrastructure Protection within the Federal 

Department of Homeland Security is a component within the National Programs and Protection Directorate.  

 

The Office of Infrastructure Protection leads the coordinated national program to reduce and mitigate risk 

within 18 national critical infrastructure and key resources (CIKR) sectors from acts of terrorism and natural 

disasters and to strengthen sectors’ ability to respond and quickly recover from an attack or other 

emergency. This is done through the National Infrastructure Protection Plan (NIPP). 

 

Under the NIPP, a Sector-Specific Agency (SSA) is the federal agency assigned to lead a collaborative 

process for infrastructure protection for each of the 18 sectors. The NIPP’s comprehensive framework 

allows the Office of Infrastructure Protection to provide the cross-sector coordination and collaboration 

needed to set national priorities, goals, and requirements for effective allocation of resources. More 

importantly, the NIPP framework integrates a broad range of public and private CIKR protection activities. 

 

The SSAs provide guidance about the NIPP framework to state, tribal, territorial and local homeland 

security agencies and personnel. They coordinate NIPP implementation within the sector, which involves 

developing and sustaining partnerships and information-sharing processes, as well as assisting with 

contingency planning and incident management. 

 

The Office of Infrastructure Protection has SSA responsibility for six of the 18 CIKR sectors. Those six 

are: 

• Chemical 

• Commercial Facilities 

• Critical Manufacturing 

• Dams 

• Emergency Services 

• Nuclear Reactors, Materials and Waste 

 

SSA responsibility for the other 12 CIKR sectors is held by other Department of Homeland Security 

components and other federal agencies. Those 12 are: 

 

• Agriculture and Food – Department of Agriculture; Food and Drug Administration 

• Banking and Finance – Department of the Treasury 

• Communications – Department of Homeland Security 

• Defense Industrial Base – Department of Defense 

• Energy – Department of Energy 

• Government Facilities – Department of Homeland Security 

• Information Technology – Department of Homeland Security 

• National Monuments and Icons – Department of the Interior 

• Postal and Shipping – Transportation Security Administration 

• Healthcare and Public Health – Department of Health and Human Services 

• Transportation Systems – Transportation Security Administration; U.S. Coast Guard 

• Water – Environmental Protection Agency 
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The NIPP requires that each SSA prepare a Sector-Specific Plan, review it annually, and update it as 

appropriate. 

 

The Department of Homeland Security and its affiliated agencies are responsible for disseminating any 

information regarding terrorist activities in the country. The system in place is the National Terrorism 

Advisory System (NTAS). NTAS replaced the Homeland Security Advisory System (HSAS) which was 

the color coded system put in place after the September 11th attacks by Presidential Directive 5 and 8 in 

March of 2002. NTAS replaced HSAS in 2011.  

 

NTAS is based on a system of analyzing threat levels and providing either an imminent threat alert or an 

elevated threat alert.  

 

An Imminent Threat Alert warns of a credible, specific and impending terrorist threat against the United 

States.  

 

An Elevated Threat Alert warns of a credible terrorist threat against the United States.  

 

The Department of Homeland Security, in conjunction with other federal agencies, will decide whether a 

threat alert of one kind or the other should be issued should credible information be available.  

 

Each alert provides a statement summarizing the potential threat and what, if anything should be done to 

ensure public safety.  

 

The NTAS Alerts will be based on the nature of the threat: in some cases, alerts will be sent directly to law 

enforcement or affected areas of the private sector, while in others, alerts will be issued more broadly to the 

American people through both official and media channels. 

 

An individual threat alert is issued for a specific time period and then automatically expires. It may be 

extended if new information becomes available or the threat evolves. The sunset provision contains a 

specific date when the alert expires as there will not be a constant NTAS Alert or blanket warning that there 

is an overarching threat. If threat information changes for an alert, the Secretary of Homeland Security may 

announce an updated NTAS Alert. All changes, including the announcement that cancels an NTAS Alert, 

will be distributed the same way as the original alert. 

 

Location 
Terrorist activities could occur throughout the entire planning area. In rural areas, concerns are primarily 

related to agro-terrorism and tampering with water supplies. In urban areas, concerns are related to political 

unrest, activist groups, and others that may be targeting businesses, police, and governmental buildings. 

Eco-terrorism is a concern for development in forest and mountainous areas as well as recreational areas.  
 

Extent 
Terrorist attacks can vary greatly in scale and magnitude, depending on the location of the attack.  

 

Historical Occurrences 
Previous accounts of terrorism in the planning area were gathered from the Global Terrorism Database, 

maintained by the University of Maryland and the National Consortium for the Study of Terrorism and 

Responses to Terrorism (START). This database contains information for over 140,000 terrorist attacks. 

According to this database, there are no historical occurrences of terrorism within Garfield County. 

However, there has been a terrorist occurrence in nearby Eagle County. 
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In 1998, Members of the Animal and Earth Liberation Fronts (ALF and ELF) claimed responsibility for 

setting multiple fires at the Vail Ski Resort outside of Vail, causing an estimated $24 million in damages. 

There were no casualties in the incident; however, the fires caused structural damage to radio towers, ski 

lift towers, restaurants, and the ski patrol office. Altogether there was damage to eight structures, including 

four ski lifts, at two sites on a stretch of land about a mile apart; five structures were damaged at one site 

and three at the second.  In a statement sent via email to the Liberation Collective and various  local 

universities, newspapers, and public radio stations, both ALF and ELF claimed responsibility for the 

incident, stating that the motive was to protect the lynx habitat and warned that skiers should choose 

alternative destinations. The perpetrators were part of a group calling themselves "The Family," which 

committed nearly 20 arson and ecotage attacks over a 6 year period. 

 

Average Annual Losses 
As there has not been an occurrence of terrorism in Garfield County, there are no historical losses to 

calculate average annual losses.  

 

Probability 
For the purposes of this plan, terrorism has less than one percent annual chance of occurring in Garfield 

County.  
 

Climate Trends 
There is no known direct relationship between climate trends and terrorism incidents.  

 

Vulnerability Assessment 
The unpredictable nature of terrorism is such that impacts can range from isolated occurrences of property 

damage with limited injuries to large scale events with catastrophic impacts to lives and property. 

Infrastructure that may be vulnerable include: water supply, power plants, utilities, and governmental 

buildings.  
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Section 5: Mitigation Strategy 

The following section summarizes actions that aim to reduce the risks posed by hazards in Garfield County. 

The actions also identify strategies for implementation, including education and outreach programs, the 

development of partnerships, and preventative activities. The actions described in the HMP can be 

accomplished through existing plans and programs within the County such as the County Development 

Code, 5-Year Plan, Source Water Protection Plan, Community Wildfire Protection Plan, and Emergency 

Operations Plan. 

 

Implementation of the actions will vary between individual plan participants based upon the availability of 

existing information, funding opportunities and limitations, and administrative capabilities. Establishment 

of a cost-benefit analysis is out of the scope of this plan and must be completed prior to submittal of a 

project grant application or as part of a five-year update. Actions developed by each jurisdiction are 

included within that jurisdiction’s section in Section Seven: Participant Sections. 

 

Mitigation Actions 
Data collection and research, together with a public participation process, resulted in the development of a 

comprehensive range of action items. The following information is provided to support each mitigation 

action: 

 

• Action and description – general summary of the mitigation action  

• Goals – which goal(s) the mitigation action addresses  

• Potential funding – a list of any potential funding mechanism that may be used to fund the action  

• Timeline – a general timeline as established by planning participants  

• Priority – a general description of the importance and workability in which an action may be 

implemented (high/medium/low); mitigation actions were prioritized by evaluating each action by: 

their relevance, whether funding has been identified, political support for the action, consistency 

with other planning mechanisms, and the jurisdiction’s technical ability to implement them 

• Lead agency – listing of agencies or departments which may lead or oversee the implementation of 

the mitigation action  

• Status – a description of what has been done, if anything, to implement the mitigation action  

 

Mitigation Actions Prioritization  
The County planning team developed prioritization for potential mitigation alternatives as a part of the 

planning process. Factors which influenced project prioritization include the following items. 

• Will residents of the county support the implementation of this project? 

• Is this project the best technical approach to accomplish risk reduction? 

• Is this project consistent with approaches/needs identified in other planning mechanisms? 

• Is there political will to implement the project? 

• Will the project have positive/negative environmental impacts? 

• Have funding sources been identified to implement this project? 

 

The following tables summarize the mitigation actions selected by Garfield County to reduce the impact of 

hazard events. Although not all the actions below fit the definition of mitigation, they add to the overall 

resilience of Garfield County and are thus included within the hazard mitigation plan. 
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Multi-Hazard Mitigation Actions 

  

Action and Description Goals 
Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Develop maintenance and update 

processes, in coordination with the other 

emergency management related plans, 

and with multi-jurisdictional partners.  

3 Staff Time 

County 

General 

Fund 

Ongoing High 
Emergency 

Management 

This action was originally 

identified in the 2012 plan. 

This is an ongoing effort.  

Develop, enhance, and implement 

education programs aimed at mitigating 

hazards, and reducing the risk to citizens 

and private property owners, owners’ 

associations, public agencies, 

businesses, and schools. Coordinate with 

participating towns, cities, and fire 

districts on outreach inside of their 

jurisdictions. Coordinate implementation 

efforts with the update of recovery and 

other emergency management plans, as 

appropriate.  

1, 4, 5 
Staff Time, 

$10,000  

County 

General 

Fund 

Ongoing High 
Emergency 

Management  

This action was originally 

identified in the 2012 plan. 

Emergency Management 

currently provides 

educational information on 

the Garfield County website.  

Collaborate with local, regional, state, 

and federal agencies, and private 

industry to increase the extent of data 

available for hazard mapping, e.g. 

floodplain, landslide and debris flow, 

fire hazard, and hazardous materials.  

2, 5 
Staff Time, 

$50,000  

County 

General 

Fund 

Ongoing High 

Information 

Technology 

Department 

This action was originally 

identified in the 2012 plan. 

This is an ongoing effort.  
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Action and Description Goals 
Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Continue to develop and maintain a GIS 

inventory of hazard risks and vulnerable 

assets, to include all critical facilities, 

large employers, public assembly areas, 

lifelines, and mitigation successes.  

1, 2, 5 Staff Time 

County 

General 

Fund 

Ongoing High 

Information 

Technology 

Department 

This action was originally 

identified in the 2012 plan. 

This is an ongoing effort. 

Evaluate lifeline and evacuation routes 

to identify any necessary mitigation 

actions to ensure that they remain viable 

in an emergency situation requiring 

evacuation.  

1, 3, 5 
Varies by 

project 

CDOT, 

County 

General 

Fund 

1-2 years Medium 
Emergency 

Management 

This action was originally 

identified in the 2012 plan. 

County has examined egress 

as a component of the 

Grand Avenue Bridge 

project. Wildfire mitigation 

projects have also been 

completed along evacuation 

routes. Garfield County and 

Glenwood Springs will 

examine the need for a 

south bridge. 

Establish critical infrastructure 

mitigation and protection plans. 
2 $30,000 

HMA, Title 

III Funds 
2-5 years Low 

County 

Manager 

This action was originally 

identified in the 2012 plan. 

Not yet started.   

Reduce impacts of hazard events on 

existing developments by developing a 

tool kit for homeowners regarding 

resources that are available for risk 

reduction.  

1, 4, 5 Staff Time 

County 

General 

Fund 

2-5 years High 

Community 

Development, 

Emergency 

Management 

This is a new action. Not yet 

started.  
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Flood Hazard Mitigation Actions 

 

  

Action and Description Goals 
Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Emphasize critical public 

infrastructure and facilities 

located in special flood hazard 

areas for mitigation and 

preparedness measures.  

1, 2 
Varies by 

project 

County 

General 

Fund, FMA 

Ongoing High 
County 

Manager 

This action was originally identified in 

the 2012 plan. This is an ongoing 

effort.  

Remove floodway 

obstructions as projects are 

identified for all parts of 

Garfield County.  

2, 5 
Varies by 

project 

County 

General 

Fund, FMA 

Ongoing Low 
County 

Manager 

This action was originally identified in 

the 2012 plan. Obstructions are 

removed as they are identified as a part 

of the County’s maintenance program. 

There are no currently identified 

obstructions in the floodway.  

Ensure continued compliance 

in the NFIP through 

enforcement of local 

floodplain management 

ordinances.  

2, 3, 5 Staff Time 

County 

General 

Fund 

Ongoing High 
Floodplain 

Administrator 

This action was originally identified in 

the 2012 plan Garfield County is 

currently in the process of updating 

their floodplain maps.  

Continue to incorporate 

hazard mapping information 

into development review 

process to avoid or reduce risk 

of development in flood 

hazard areas.  

2, 3, 4, 5 Staff Time 

County 

General 

Fund 

Ongoing High 
Community 

Development 

This action was originally identified in 

the 2012 plan. This is an ongoing 

effort. 

Utilize land use regulations 

and collaborate with natural 

resource organizations to 

maintain healthy wetlands and 

riparian areas.  

1, 4, 5 Staff Time 

County 

General 

Fund 

Ongoing High 
Community 

Development 

This is a new action. While this action 

was not identified in the 2012 plan, 

Garfield County has utilized land use 

regulations for this purpose in the past 

and will continue to do so in the future. 

This is an ongoing effort.  
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Geologic Hazard Mitigation Actions 

 

  

Action and Description Goals 
Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Partner with Colorado Geological 

Survey to enhance mapping of 

Garfield County landslide, debris 

flow, and soil instability risk areas, 

especially in residential development 

areas (Roaring Fork and Colorado 

River Valleys).  

2, 5 Unknown 
County 

General Fund 
2-5 years Low 

Information 

Technology, 

Community 

Development 

This action was originally 

identified in the 2012 plan. 
Currently, Garfield County 

refers developers to the CGS 

for the identification of 

geological hazard areas.   

Conduct engineering studies to 

identify feasible mitigation actions 

for high activity landslide or debris 

flow areas.  

1, 2, 5 Unknown 

County 

General 

Fund, HMA 

2-4 years Low 

Community 

Development, 

County 

Engineer, 

CDOT 

This action was originally 

identified in the 2012 plan. 
As new development occurs in 

the County, geological hazard 

areas are identified. 

Developers are required to 

mitigate known hazards.  

Digitize existing paper maps to 

update geologic hazard areas.  
1, 2, 5 $40,000 

County 

General 

Fund, HMA 

1-3 years Medium 
Information 

Technology 

This is a new action. Not yet 

started.  
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Wildfire Hazard Mitigation Actions 

 

  

Action and Description Goals 
Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Support existing cross training 

efforts that coordinate 

industry and fire district 

response to fires affecting the 

oil and gas fields.  

3 $30,000 

Hazardous 

Materials 

Emergency 

Preparedness 

Ongoing Medium 
Emergency 

Management 

This action was originally identified in 

the 2012 plan. This is an ongoing 

effort. 

Continue to update the 

database of the location of 

industry assets for use by fire 

responders (industry or fire 

protection district personnel) 

in real time. Transfer data for 

use in Emergency Responders 

vehicles.  

3 Staff Time 

CDBG-

Disaster 

Recovery 

2-4 years Medium 

Emergency 

Management, 

Information 

Technology 

This action was originally identified in 

the 2012 plan. This is an ongoing 

effort.  

Increase coordination among 

mitigation planning efforts 

and actions with the soon-to-

be-updated countywide 

Community Wildfire 

Protection Plan (CWPP). 

Coordinate future updates of 

the mitigation plan with 

CWPP updates. 

2, 4, 5 Staff Time 

Title III 

Funds, 

County 

General 

Funds 

2-3 years High 
Emergency 

Management  

This action was originally identified in 

the 2012 plan. The current CWPP was 

completed in 2013. The plan will be 

updated in 2-3 years.  

Ensure that all areas of 

Garfield County are served by 

a fire protection district.  

1, 3 Staff Time 

County 

General 

Funds, Fire 

Protection 

District 

2-5 years Low 

Emergency 

Management, 

Fire Protection 

Districts 

This action was originally identified in 

the 2012 plan. Not yet started. All fire 

protection districts have mutual aid 

agreements and will respond to fires 

outside of their district boundaries.  
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Actions to Enhance Response Capabilities  

 

  

Action and Description Goals 
Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Continue to implement the 

Infectious Disease Action 

Plan. 

1, 3  
Varies by 

project 
Unknown 2-5 years Low Public Health 

This action was originally identified in 

the 2012 plan. This is an ongoing 

effort. 

Create in-house training for 

Department Heads and 

Steering Committee members. 

2, 3 $10,000 

EMPG, 

County 

General 

Fund 

Ongoing Medium 
Emergency 

Management 

This action was originally identified in 

the 2012 plan. This is an ongoing 

effort. Two years ago, the County 

engaged in the L947 IEMC EOC/ IMT 

Interface Course from FEMA.  

Develop a Recovery Response 

Plan. 
2, 3 $30,000 Unknown 3-5 years Medium 

County 

Manager 

This action was originally identified in 

the 2012 plan. Not yet started.  

Develop a debris management 

plan with a defined transition 

team.  

3 $35,000 Unknown 2-5 years Medium 
Emergency 

Management 

This action was originally identified in 

the 2012 plan. Not yet started.  Garfield 

County will utilize the state for 

technical assistance. 
Develop a response and 

recovery plan specifically for 

hazardous materials spills.  

1, 3 $30,000 Unknown 2-5 years Medium 
Emergency 

Management 

This action was originally identified in 

the 2012 plan. Not yet started.   

Update and maintain the 

Airport Emergency 

Procedures Manual on an 

annual basis.  

2, 3 $1,200 
Airport 

Fund 
2-4 years Medium 

Airport 

Director 

This action was originally identified in 

the 2012 plan. Developed Master Plan 

for the Airport in 2016. The updated 

manual and list will likely be included 

as a component of the Master Plan.  
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Removed Mitigation Actions 

Action and Description 
Hazards 

Addressed 
Reason for Removal 

Conduct ongoing public outreach activities during mitigation plan 

implementation, and in conjunction with the update and maintenance of 

other emergency management plans.  

All Hazards 

This action was originally identified in the 2012 plan. 
This action was considered redundant with other 

mitigation actions.  

Collaborate with neighboring counties and cities with established GIS 

services to develop Memoranda of Understanding or Service Agreements for 

the provision of GIS services in the event of staffing issures.  

All Hazards 
This action was originally identified in the 2012 plan. 

This action was determined to be no longer needed. 

Reduce impacts of landslides on existing developments by developing a tool 

kit for homeowners regarding resources that are available for risk reduction. 
Geologic Hazards 

This action was originally identified in the 2012 plan. A 

multi-hazard tool kit was determined more appropriate.  

 

 

Completed Mitigation Actions 

Action and Description 
Hazards 

Addressed 
Status 

Review and evaluate development codes to incorporate soil type in addition 

to slope as a criterion for further environmental studies before permitting.  
Geologic Hazards 

This action was originally identified in the 2012 plan. 
Garfield County completed an update to their 

development code in 2013.  
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Section Six: Plan Implementation and Maintenance  

Plan maintenance is a critical component of the Garfield County Multi-Jurisdictional Hazard Mitigation 

Plan. Proper maintenance of the plan ensures that this plan will maximize the County’s efforts to reduce 

the risks posed by natural hazards, and that the County’s efforts are coordinated with the efforts of 

participating jurisdictions and other partners. This section describes a process to ensure that a regular review 

and update of the plan occurs. 

 

Coordination with other plans and processes 
The HMP includes a range of actions that, when implemented, will reduce loss from hazard events in the 

County. Within the plan, FEMA requires the identification of existing programs that might be used to 

implement these actions and, where applicable, the updated actions call out potential connections to existing 

plans. Where possible, the County should implement the recommended actions through existing plans and 

policies. Plans and policies already in existence have support from local residents, businesses, and policy 

makers. Many land-use, comprehensive, and strategic plans get updated regularly, and can adapt easily to 

changing conditions and needs. The following describes the existing County planning mechanisms that 

integrate hazard mitigation. 

 

Five Year Plan – Each year, the County develops a Five-Year Plan that identifies the need for program, 

project, process, system, equipment, and infrastructure improvements. This plan provides guidance to the 

County in their annual budget.71 

Comprehensive Plan 2030 – Many of the goals and strategies of the Garfield County Comprehensive Plan 

2030 align with the Hazard Mitigation Plan. These include, but are not limited to:  

• Preserve natural drainage patterns so the cumulative impact of public and private land use activities 

will not cause storm drainage and floodwater patterns to exceed the capacity of natural or 

constructed drainage ways, or to subject other areas to an increased potential for damage due to 

flooding, erosion or sedimentation or result in pollution to streams, rivers or other natural bodies 

of water. 

• Cooperatively manage drainage that impacts the communities. 

• Ensure that mineral extraction activities mitigate their effects on the natural environment, including 

air quality, water quality, wildlife habitat or important visual resources.72 

 

Land Use and Development Code – The Land Use and Development Code includes specific sections to 

flooding, wildfire, and geologic hazard areas. These sections outline the standards for development within 

these hazardous areas with a focus on mitigation. The Code also includes: a floodplain overlay that 

determines the permitted uses within the floodway and floodplain; defines critical facilities and establishes 

building standards for such facilities; and defines at-risk population facilities.73 

Building Permit Review – The County utilizes the permit review process to ensure development located in 

or near hazard prone areas implement appropriate mitigation measures. 

 

Emergency Operations Plan (EOP) – The plan provides a clear assignment of responsibility during an 

emergency, identifies the hazards of greatest concern as outlined in the hazard mitigation plan, identifies 

the need for mitigation following a disaster, and identifies the connection to other planning mechanisms 

including the hazard mitigation plan.74 

 

2012 Garfield County Community Wildfire Protection Plan (CWPP) – This plan identifies areas within the 

County with an increased risk of wildfire and identifies strategies to mitigate wildfire impacts.75 
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These planning mechanisms are regularly updated. Garfield County will continue to identify opportunities 

to integrate hazard mitigation into existing and future planning mechanisms where appropriate. The State 

of Colorado and others are important planning partners that can contribute to mitigation planning efforts; 

their roles are called out in more detail below. 

 

Capability Assessment 
The capability assessment consisted of two main components: a Capability Assessment Survey and a review 

of local existing policies, regulations, plans, and programs. This Capability Assessment is used to 

summarize Garfield County’s planning and regulatory capability, administratice and technical capability, 

fiscal capability, and educational and outreach capability.  
 

Table 50: Garfield County Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes 

Capital Improvements Plan Yes 

Economic Development Plan Yes 

Emergency Operational Plan Yes 

Floodplain Management Plan No 

Storm Water Management Plan No 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 

Building Codes Yes 

National Flood Insurance Program Yes 

Community Rating System No 

Other (if any)  

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  Yes 

Chief Building Official No 

Civil Engineering Yes 

Local Staff Who Can Assess Community’s 

Vulnerability to Hazards 
Yes 

Grant Manager Yes  

Mutual Aid Agreement Yes 

Other (if any)  

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year plan  Yes 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific Purposes such as 

Mitigation Projects 
Yes 

Gas/Electric Service Fees No 

Storm Water Service Fees No 

Water/Sewer Service Fees No 

Development Impact Fees Yes 
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Survey Components/Subcomponents Yes/No 

General Obligation Revenue or Special Tax Bonds Yes 

Other (if any)  

Education 

& 

Outreach 

Capability 

Local citizen groups or non-profit organizations 

focused on environmental protection, emergency 

preparedness, access and functional needs populations, 

etc. 

Ex. CERT Teams, Red Cross, etc.  

Yes 

Ongoing public education or information program 

(e.g., responsible water use, fire safety, household 

preparedness, environmental education) 

Yes 

Natural Disaster or Safety related school programs No 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA No 

Other (if any)  

Overall Capability Limited, Moderate, High 

Does the County have the financial resources needed to 

implement mitigation projects? 
Moderate 

Does the County have the staff/expertise to implement 

projects? 
High 

Does the County have the community support to 

implement projects? 
High 

Does the County have the time to devote to hazard 

mitigation? 
Moderate 

 

The State of Colorado 
All mitigation is local. The primary responsibility for development and implementation of risk reduction 

strategies and policies lies with local jurisdictions. Local jurisdictions, however, are not alone. Partners and 

resources exist at the state and federal levels. Numerous Colorado state agencies have a role in natural 

hazards and natural hazard mitigation. Some of the key agencies include: 

• Division of Homeland Security and Emergency Management (DHSEM) is responsible for disaster 

mitigation, preparedness, response, recovery, and the administration of federal funds after a major 

disaster declaration; 

• Colorado State Forest Service (CSFS) is responsible for all aspects of wildland fire protection on 

state forest lands; 

• Colorado Geologic Survey (CGS) provides information and new knowledge about geologic 

hazards, mineral and energy resources, water resources, and more to contribute to economic growth 

and improve the quality of life; 

• Colorado Department of Local Affairs (DOLA) provides financial and technical assistance, 

response and recovery services, property tax administration and programs addressing affordable 

housing and homelessness to local communities; 

• Colorado Department of Transportation (CDOT) is responsible for highways and bridges 

throughout the state and in Garfield County. CDOT also provides support to local airports; 

• The Colorado Water Conservation Board (CWCB) provides policy direction and information 

resources on water issues. The CWCB’s responsibilities range from protecting Colorado’s streams 

and lakes to water conservation, flood mitigation, watershed protection, stream restoration, drought 

planning, water supply planning and water project financing; 
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• The Colorado Division of Water Resources (DWR), also known as the Office of the State Engineer, 

administers water rights, issues water well permits, represents Colorado in interstate water compact 

proceedings, monitors streamflow and water use, approves construction and repair of dams and 

performs dam safety inspections, issues licenses for well drillers and assures the safe and proper 

construction of water wells, and maintains numerous databases of Colorado water information; and 

• Colorado Division of Housing, Housing Technology and Standards (HTS) Section can provide 

technical assistance related to manufactured housing to ensure that currently adopted building 

codes are enforced. 

 

Federal Partners 
• National Weather Service (NWS) provides weather, hydrologic, and climate forecasts and 

warnings. 

• Federal Emergency Management Agency (FEMA) supports citizens and first responders to build, 

sustain, and improve capabilities to prepare for, protect against, respond to, recover from, and 

mitigate all hazards. 

 

Other Partners 
Mitigation actions can be implemented through the ongoing efforts of County partners, many of whom 

were involved in the process of developing this plan. The County will actively seek out opportunities to 

further develop such partnerships, in the furtherance of HMP objectives. 

 

• Planning Team: 5-Year Plan and other strategic planning that occurs in the future will also 

contribute to the goals in the HMP. County departments develop plans and review them on an 

annual basis. At the time of annual review, the Hazard Mitigation Planning Team will work with 

the departments to integrate the Garfield County HMP actions into appropriate sections of the 5-

Year Plan. 

• Multi-Jurisdictional Partners: The HMP partners will continue to be critical partners for identifying 

vulnerabilities, identifying risks, and implementing mitigation. Coordination and collaboration of 

mitigation plans between cities, fire districts, and the County will ensure these levels of government 

achieve their mitigation goals. A process for involving the jurisdictions covered under this plan is 

described later in this section, but the County will continue outreach to all jurisdictions throughout 

the planning process. 

• Public Health and Social Service Providers: As organizations that interface with the public daily, 

public health and social service providers can be a conduit for direct public information 

dissemination. They can also provide County Emergency Management with critical information 

about vulnerabilities that exist in the population. These organizations are natural partners in hazard 

mitigation. 

• Utilities and Other Special Districts: essential to identifying vulnerability, identifying risks, and 

helping implementation mitigation measures, when and where appropriate. 

• Citizens: There are numerous ways in which citizens and residents of Garfield County are already 

involved in mitigation actions. The inclusion of groups such as Community Emergency Response 

Teams (CERTs), Neighborhood Watch groups, and the Medical Reserve Corps in mitigation 

activities will not only facilitate implementation, but also increase public awareness. Connections 

with the activities of other partners are part of the County’s strategy for ongoing public 

involvement. It allows the County to present mitigation actions and ideas more holistically, within 

the context of existing groups. 
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Convener 
Garfield County Manager’s Office will be the convener for the ongoing plan maintenance process 

including: adoption of the plan; ongoing monitoring of plan implementation; yearly steering committee 

meeting agenda development and facilitation; and prioritizing action items for implementation. This agency 

will also be responsible for the 2022 formal update of this Plan and continued public involvement. The rest 

of this section describes these responsibilities in more detail. 

 

Plan Adoption 
The Garfield County Board of Commissioners are responsible for adopting the updated Garfield County 

Natural Hazards Mitigation Plan and providing the support necessary to ensure plan implementation. The 

governing boards of all other participating jurisdictions must adopt the plan in order to be considered a 

participant of the plan. Once the plan has been adopted, the County Emergency Manager will be responsible 

for submitting it to the State Hazard Mitigation Officer in the Division of Homeland Security and 

Emergency Management. Colorado Division of Homeland Security and Emergency Management will 

submit the plan to the Federal Emergency Management Agency (FEMA) for review. Upon acceptance of 

the plan by FEMA, Garfield County will maintain eligibility for Flood Mitigation Assistance, Hazard 

Mitigation Grant Program, and Pre-Disaster Mitigation funds. The plan shall be monitored and updated on 

a routine basis to maintain compliance with the legislation – Section 322, Mitigation Planning, of the Robert 

I. Stafford Disaster Relief and Emergency Assistance Act, as enacted by Section 104 of the DMA 2000 

(P.L. 106-390) and by FEMA’s Final Rule (FR) published in the Federal Register on November 30, 2007, 

at 44 Code of Federal Regulations (CFR) Part 201.  

 

Ongoing Monitoring 
As part of the monitoring and maintenance program for the Integrated Emergency Management and 

Continuity Framework, an Emergency Management Advisory Committee is recommended to meet 

annually to review all plans and identify opportunities for collaboration and integration. In that meeting, 

Committee members should be prepared to discuss any expected updates or changes to the plans for which 

they are responsible and look for opportunities to share funding and other resources to achieve shared 

outcomes. This agenda encompasses the HMP. The Emergency Management Advisory Committee would 

serve as the HMP Steering Committee. The Garfield County Manager will ensure that the Emergency 

Management Advisory Committee discusses the HMP on an annual basis and prior to the annual kick-off 

of the 5-Year Plan update process. The Committee will be charged with addressing the implementation of 

Countywide mitigation actions and periodic review of this plan. The purpose of the annual review meeting 

will be to determine the effectiveness of programs and to reflect changes in land development or programs 

that may affect mitigation priorities. In addition, the Emergency Management Advisory Committee will 

review the plan goals to determine their relevance to changing situations in the County, as well as changes 

in state or federal policies, and to ensure they are addressing current and expected conditions. The 

Committee will also review the risk assessment portion of the plan to determine if the information should 

be updated or modified. The designated parties responsible for the various implementation actions will 

report on the status of their projects and note which implementation processes worked well, any difficulties 

encountered, how coordination efforts were proceeding, and which strategies should be revised. Topics that 

the Emergency Management Advisory Committee could consider when reviewing the Hazard Mitigation 

Plan and implementation of mitigation actions include: 

 

• Continued appropriateness of action items 

• New, changes to existing, or reallocation of funding 

• Prioritization of potential mitigation projects 

• Education and outreach on the plan and mitigation in general 

• New science or data that changes or updates the risk assessment 
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• Any additional issues that may not have been identified when the plan was developed 

• Lessons learned from drills, exercises, training, or hazard events 

• Coordination with other emergency management-related plans and procedures 

 

The Garfield County Manager’s office will be responsible for documenting the discussion and outcomes of 

meetings where this plan and/or the implementation of any identified or potential action items are addressed 

by the steering committee for use in future updates of this plan. The format of this plan allows any pressing 

or urgent updates to be made at any time – it is designed to be a living document that remains current and 

relevant to County and the participating jurisdictions.  

 

Yearly Steering Committee Meetings 
In addition to the annual Emergency Management Advisory Committee meeting convened by the Garfield 

County Manager, the following actions will be taken: 

• A member of the Emergency Management Advisory Committee will provide an update to the 

Public Safety Council annually, or as necessary; and, 

• A meeting should be convened between the Emergency Management Advisory Committee and 

representatives from the multi-jurisdictional partners to determine the effectiveness of the programs 

and to review any changes necessary to the plan and associated action items. Depending upon the 

calendar year, the Emergency Management Advisory Committee should also consider the 

following agenda: 

 

o Year 1 (2018): Review Actions for implementation progress and prioritization. Document 

mitigation successes. 

o Year 2 (2019): Review Risk Assessment to include new data if applicable. Document 

mitigation successes. 

o Year 3 (2020): Review Actions for implementation progress and prioritization. Document 

mitigation successes 

o Year 4 (2021): Review Risk Assessment to include new data if applicable. Begin formal 

5-year update of the Mitigation Plan 

o Year 5 (2022): Formal Update of the Hazard Mitigation Update Plan for FEMA review. 

 

Prioritizing Mitigation Actions 
To achieve the HMP’s goals, the County will remain flexible in its response to available resources. Further 

prioritization can occur at any point during plan implementation. The steering committee will prioritize 

action items for implementation by assessing the importance of each item relative to the plan’s goals and 

the hazard(s) each item addressed; in response to changes in community characteristics, vulnerability, or 

risk; and to take advantage of available resources.  

 

The Emergency Management Advisory Committee and the leadership of Garfield County have the option 

to implement any of the action items at any time, as opportunities and funding arise. The option to consider 

any action item for implementation at any given time allows the Committee to alter mitigation strategies as 

new situations arise, such as funding opportunities that could support pursuit of lower priority action items. 

 

Other prioritization tools may also be useful for federal funding sources. FEMA’s methods of identifying 

the costs and benefits associated with hazard mitigation strategies, measures, or projects fall into two 

general categories: benefit/cost analysis and cost-effectiveness analysis. Conducting a benefit/cost analysis 

for a mitigation activity can assist communities in determining whether a project is worth undertaking now, 

in order to avoid disaster-related damages later. A cost-effectiveness analysis evaluates how best to spend 

a given amount of money to achieve a specific goal. Determining the economic feasibility of mitigating 



Section Six: Plan Implementation and Maintenance  

 

124  Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 

natural hazards provides decision-makers with an understanding of the potential benefits and costs of an 

activity, as well as a basis upon which to compare alternative projects. 

 

The Emergency Management Advisory Committee will use FEMA-approved cost benefit methodologies 

as a tool for identifying and prioritizing mitigation action items when applying for federal mitigation 

funding. For other projects and funding sources, the Emergency Management Advisory Committee will use 

other approaches to understand the costs and benefits of each action item and develop a prioritized list.  

 

Five-Year Formal Review Process 
This plan will be updated every five years in accordance with the update schedule outlined in the Disaster 

Mitigation Act of 2000. During this plan update, the following questions will be asked to determine what 

actions are necessary to update the plan. The County Manager’s office will be responsible for engaging in 

the formal update process to address the questions outlined below. 

 

• Are the plan’s goals still applicable? 

• Do the plan’s priorities align with State priorities? 

• Are there new partners that should be brought to the table? 

• Are there new local, regional, state or federal policies addressing hazards that should be 

incorporated? 

• Has the community successfully implemented any mitigation activities? 

• Have new hazard related issues or problems been identified? 

• Do existing actions need to be reprioritized for implementation? 

• Are the actions still appropriate, given current resources, community needs, and priorities? 

• Have there been any changes in development patterns that could influence the effects of hazards? 

• Are there new studies or data available that would enhance the risk assessment? 

• Has the community been affected by any disasters? If yes, did the plan accurately address the 

impacts of this event? 

 

Continued Public Involvement 
Garfield County is committed to involving the public directly in the maintenance and update of the Hazard 

Mitigation Plan. Although the Emergency Management Advisory Committee members are responsible for 

annual review and update of the plan and represent the public to some extent, the public will have multiple 

opportunities to provide direct feedback about the plan. 

 
The plan includes the address and the phone number of Garfield County Manager, which is responsible for 

tracking public comments about the plan. The County Manager’s office and County’s Public Information 

office will support public involvement through existing community organizations, and the County Website.  

 

Copies of the plan and annual revisions will be posted on the County’s website and notification of updates 

will be sent to the community stakeholders. It is also the intent of the County to continue to conduct surveys 

via the County Website and by distributing surveys to stakeholders and multi-jurisdictional representatives. 
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Section Seven: Participant Sections 

Participant sections contain information specific to jurisdictions which have participated in the Garfield 

County planning effort. Participant sections were developed with the intention of highlighting each 

jurisdiction’s unique characteristics that affect its risk to hazards. Participant sections may serve as a short 

reference of identified vulnerabilities and mitigation actions for a jurisdiction as they implement the 

mitigation plan. Information from individual communities was collected at project meetings and used to 

establish the plan.
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Town of Carbondale Community Profile 
 

Planning Team 
Name Title 

Jay Harrington Town Manager 

Mark O’Meara Utilities Director 

Janet Buck Planning Director 

Gene Shilling Police Chief 

Kevin Schorzman Public Works Director 

Renae Gustine Finance Director 

 

Location and Geography 
Carbondale is a Home Rule Municipality in Garfield County. The Town is located at the base of Mount 

Sopris. Carbondale covers an area of two square miles.   

 

Population and Demographics 
Carbondale’s population grew from 5,196 people in 2000 to 6,516 people in 2015, an increase of 1,320 

people at an average annual growth rate of 1.7 percent. Carbondale’s population accounted for 11.4 percent 

of Garfield County’s population in 2015. 

 
Figure CRB.1: Population 1930 - 2015 

 
Source: US Census Bureau 

 
The most vulnerable groups of the population during a disaster are women, children, minorities, and the 

poor. In comparison to the County, Carbondale’s population was:  
 

• Slightly younger. The median age of Carbondale was 35.3 years old in 2015, compared with the 

County average of 35.9 years. Carbondale’s population grew younger since 2009, when the median 

age was 32.2 years old.  Carbondale has a larger proportion of people under 20 years old (35.7 

percent) than the County (28.7 percent).  
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• More ethnically diverse. Since 2009, Carbondale grew more ethnically diverse. In 2009, 23.4 

percent of Carbondale’s population was Hispanic or Latino (1,525). By 2015, about 40 percent of 

Carbondale’s population was Hispanic or Latino (2,607 people). The Hispanic or Latino population 

in Garfield County has grown from 24 percent in 2009 to 28 percent in 2015.  

• Less likely to be in poverty. The poverty rate in Carbondale (6.1 percent of families living below 

the federal poverty line) was lower than the County’s poverty rate (8.3 percent) in 2015. 

 

Employment and Economics 
Consideration of Carbondale’s economy is important in mitigation planning. In comparison to Garfield 

County, Carbondale’s economy had: 

 

• Similar mix of industries. Carbondale’s major employment sectors, accounting for 10 percent or 

more of employment each, were: Construction, Retail Trade, Waste Management Services 

(professional, scientific, management, and administrative), Educational Services and Health Care, 

and Arts, Entertainment and Recreation.   

• Higher household income. Carbondale’s median household income in 2015 ($62,770) was about 

$6,200 higher than the County ($56,590). 

• Fewer long-distance commuters. About 37.9 percent of workers in Carbondale commute for 

fewer than 15 minutes, compared with 31 percent of workers in Garfield County. 35 percent of 

workers in Carbondale commute 30 minutes or more to work, compared to about 40 percent of the 

County workers. This is an indicator of the importance of the transportation infrastructure within 

the Town and the connection to County infrastructure for the local economy. 

 

Housing 
Understanding the characteristics of Carbondale’s housing stock is important to mitigation planning. 

Housing that is in poor condition is more likely to be at-risk than housing in good condition. Some indicators 

of condition include housing tenure and housing age, with older renter-occupied housing is more likely to 

be in poor condition than newer owner-occupied housing. In comparison to Garfield County, Carbondale’s 

housing stock was: 

 

• More renter-occupied. About 41 percent of occupied housing units in Carbondale are renter 

occupied compared with 35 percent of occupied housing in Garfield County.  

• Newer. Carbondale had a smaller share of housing built prior to 1970 than the County (15.3 percent 

compared to 19.9 percent).  

• Fewer multi-family units. Carbondale had a smaller percentage of multi-family housing with five 

or more units per structure (9 percent) than the County average (12 percent). About 50 percent of 

housing in Carbondale was single-family detached, compared with 60 percent on the County’s 

housing. Carbondale had a smaller share of mobile and manufactured housing (2.7 percent) 

compared to the County (10.4 percent). 
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Land use, Development, and Transportation 
Several regional transportation routes run through Carbondale, including Highway 133 and Highway 82. 

The community also has a network of recreational trails. 

 

Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Carbondale and whether they are in known hazard areas. 

 
Table CRB.1: Carbondale Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 

Geologic 

Hazards 

1 Carbondale Town Hall No Yes Low None 

2 Colorado Mountain College 

Lappala Center 

No Yes Low None 

3 Carbondale Branch Library No No Moderate None 

4 Carbondale & Rural Fire Protection 

District 

No No Low None 

5 Bridges High School No No Moderate None 

6 Colorado Rocky Mountain School  No Yes Low None 

7 Carbondale Middle School No No Low None 

8 Carbondale Community School No Yes Low None 

9 Crystal River Elementary School No No Low None 

10 Carbondale Post Office No Yes Low None 

11 Crystal River Fish Hatchery No No Low None 

12 Carbondale Police No Yes Low None 

13 Roaring Fork High School No No Low None 

14 Carbondale Public Works No Yes Low None 

15 Carbondale Recreation & 

Community Center 

No Yes Low None 

16 US Forest Service No Yes Low None 

17 Carbondale Municipal Pool No No Low None 

18 Third Street Center No No Low None 

19 Ross Montessori School No No Low None 
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Figure CRB.2: Carbondale Critical Facilities 
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Historic and Cultural Resources 
Carbondale is currently studying the feasibility of a Creative Arts District.  

 

The West Elk Loop Scenic Byway travels through the Crystal River Valley connecting Crested, Butte, 

Gunnison, Montrose, and Carbondale. This route is one of Colorado’s 25 scenic byways and is a draw for 

its historical significance, as well as the outdoor recreation opportunities.  

 

Though not officially designated, the downtown district of Carbondale is historic in nature and offers 

amenities that draw locals and tourists to the downtown. The Town has several historic preservation 

ordinances to maintain the historic quality of this neighborhood.  

 

Administrative Structure 
In 2002, voters approved the Town Charter and Carbondale became a Home Rule Municipality. Carbondale 

is guided by a 7-member Board of Trustees that consists of a mayor and six members, all with staggered 

four-year terms. The Board of Trustees is vested with policy making and legislative authority.  

 

The Town has the following departments: 

• Administration 

• Building Department 

• Finance 

• Municipal Court 

• Parks & Recreation 

• Planning Department 

• Police  

• Public Works 

 

Community Organizations & Programs 
There are several community organizations and programs in Carbondale that could assist in implementing 

mitigation measures: 

• Kiwanis Club 

• Roaring Fork Conservancy 

• Rotary Club 

• Chamber of Commerce 

• Homeowners Associations 

• Neighborhood Watch Groups 

 

Additionally, the City has established several boards and commissions to guide decision making and 

implementation of its programs and services: 

• Bike, Pedestrian, and Trails 

Commission 

• Board of Adjustment 

• Board of Trustees 

• Environmental Board 

• Historic Preservation 

• Parks & Recreation Commission 

• Planning & Zoning Commission 

• Public Arts Commission 

 

Hazard Prioritization 
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing Carbondale’s 

unique risks to the following hazards: 

• Wildfire 

• Landslide, Mud/Debris Flow, Rockfall  

• Drought 

• Hazardous Materials 

• Severe Wind 

• Flood 
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Wildfire 
Carbondale experiences a somewhat lower risk of wildfire than the County overall because the Town is 

surrounded by rivers and well-irrigated agricultural land. Due to that natural boundary, the Town serves as 

an evacuation location for other communities in Garfield County. 

 
Mitigation Success: 

Some of the recent mitigation actions that the Town has taken include: 

• The Town facilitated several community meetings to discuss wildfire mitigation with homeowners. 

• The Town of Carbondale implemented a permit system that allows homeowners along the Crystal 

River to remove vegetation to create a defensible wildfire zone along the riparian habitat. 

 

Landslide, Mud/Debris Flow, Rockfall 
The following geographic areas and related vulnerabilities experience local landslide and debris flow risk 

that is greater than the risk described in the County’s Risk Assessment: 

• The Highway 82 corridor runs through Carbondale. Highway 82 and Highway 133 are both 

critical transportation routes that are susceptible to landslides. 

• Debris flows could endanger access to the Nettle Creek filtration plant. The road has washed out 

historically, and the distribution line may align in some areas with the section(s) of road that could 

wash out. 

 

Mitigation Success: 

Some of the Town’s recent mitigation projects include: 

• In 2009, the Bowles Gulch debris channel was re-built and the debris basin was enlarged in the 

River Valley Ranch community. 

 

Drought 
The local planning team is primarily concerned with the potential impacts on water quality and quantity 

during extended drought periods. Carbondale has made several efforts to proactively address water 

quality/quantity issues within the community.  

 
Mitigation Success: 

• Purchased additional capacity at Ruedi Reservoir for water supply redundancy.  

• Utilized a raw water ditch system for irrigation. 

• Completed Source Water Protection Plan in 2015. 

• Completed Municipal Water Efficiency Plan in 2015. 

• Piloted an early warning system for quantity and quality issues in water/wastewater system. 

 

Hazardous Materials 
Several hazardous materials transfer routes (most notably I-70 and the rail line) bisect the County; spills or 

accidents along these lines, which also run near the Colorado River, could result in contamination of the 

source of drinking water for many communities in the County. Of specific concern in Carbondale is the 

Amerigas site, which is a propane storage facility. The Grand Avenue Bridge was also identified as a 

location of concern. 

 

Severe Wind 
Past severe wind events have resulted in damages to the urban forest. Downed tree limbs can result in power 

outages and provide ladder fuel for wildfires.  
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Mitigation Success: 

• Generators are installed at water and wastewater facilities.  

• Carbondale has arborists on staff and educates the public on proper tree maintenance.  

 
Flood 
In general, the County’s Risk Assessment adequately describes the risk from flood within the areas 

surrounding the Town of Carbondale, given the data currently available (refer to Section Four: Risk 

Assessment, p. 38-51). This includes impacts due to a catastrophic failure at the Ruedi Reservoir dam and 

the vulnerability of drinking water sources. 

 

In Carbondale, a separate municipal district manages irrigation and storm water ditches. 

 

Mitigation Success: 

• Carbondale Public Works has accomplished many culvert upgrades and improvements throughout 

the Town. 

• Membrane Water Filtrations Plants - The Water/Wastewater Department operates three water 

plants with three differing treatment technologies utilized. The technologies used are membrane 

filtration, Mixed Media filtration and disinfection only on true ground water. Water production 

annual daily average is 1.1 gallons per day to 2.6 million gallons per day (mgd). The water system 

has treatment plant capacity of producing up to 4 mgd. The distribution system consists of 28 miles 

of pipe, one pump station, three storage tanks; the total storage capacity is 2.7 million gallons. 

• Dry wells throughout Carbondale mitigate urban flooding problems. 

• Prior to construction within any area of special flood hazard, a development plan must also be 

approved. Any construction must meet certain parameters in the zoning code. A special hazard 

zone is identified by FEMA in a report entitled “The Flood Insurance Study” for the town dated 

February 5, 1986 and an accompanying flood insurance rate map. 

 

Carbondale Public Works has developed redundancies in the water treatment and water well system to 

ensure that the resilience of this critical utility. Water sources are: 

• Nettle Creek, located primarily in Pitkin County, is a primary gravity fed source into town mixed 

media filtration 2 mgd 

• Crystal well (ground water) –secondary pumped source ground water, disinfection only 1 mgd 

• Roaring Fork Wells (surface water under the influence of surface water) –secondary pumped 

source, membrane (Low Pressure Memcor CMF) 1 mgd 

 

The National Flood Insurance Program (NFIP) 

Carbondale participates in the NFIP by adopting and enforcing floodplain management ordinances to 

reduce future flood damage. In exchange, the NFIP makes federally-backed flood insurance available to 

homeowners, renters, and business owners in these communities. Preliminary Flood Insurance Study (FIS) 

Flood Insurance and Rate Maps (FIRM) are effective as of October 15, 1985. There are no repetitive loss 

properties in Carbondale.  

 
Table CRB.2: Carbondale NFIP Statistics 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses Total Payments 

Carbondale 9 $3,150,000 $3,719 0 N/A 
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Additional Concerns 
 

Climate Change 

Climate change is a significant concern to the Town of Carbondale. The local planning team has witnessed 

an intensification of hazard events over the years and climate change is likely the cause. Climate change 

has the potential to have significant impacts on the community, the nearby ski resorts, and adjacent rivers. 

Specific concerns include impacts to the local economy, ecosystem, and water supply due to reduced 

snowpack and streamflow.  

 

Vulnerable Populations 

Carbondale has a few groups that may be more vulnerable during hazard events. The local planning team 

is concerned with the mobility of these groups in the event of an evacuation, as well as effective 

communication during a hazard event. These groups include:  

• The elderly population in the senior care facilities 

• Children in the several schools located in or near Carbondale 

• The Spanish speaking population 

 

Capability Assessment 
 

Table CRB.2: Carbondale Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes 

Capital Improvements Plan Yes 

Economic Development Plan Yes 

Emergency Operational Plan Yes (County) 

Floodplain Management Plan No 

Storm Water Management Plan No – in development 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 

Building Codes Yes 

National Flood Insurance Program Yes 

Community Rating System No 

Other (if any)  

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  Yes 

Chief Building Official Yes 

Civil Engineering Yes 

Local Staff Who Can Assess Community’s 

Vulnerability to Hazards 
Yes 

Grant Manager Yes  

Mutual Aid Agreement Yes 

Other (if any)  
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Survey Components/Subcomponents Yes/No 

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year plan  Yes 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific Purposes such as 

Mitigation Projects 
Yes 

Gas/Electric Service Fees Yes 

Storm Water Service Fees Yes 

Water/Sewer Service Fees Yes 

Development Impact Fees Yes 

General Obligation Revenue or Special Tax Bonds Yes 

Other (if any)  

Education 

& 

Outreach 

Capability 

Local citizen groups or non-profit organizations 

focused on environmental protection, emergency 

preparedness, access and functional needs populations, 

etc. 

Ex. CERT Teams, Red Cross, etc.  

Yes 

Ongoing public education or information program 

(e.g., responsible water use, fire safety, household 

preparedness, environmental education) 

Yes 

Natural Disaster or Safety related school programs No 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA Yes 

Other (if any)  

Overall Capability Limited, Moderate, High 
Does the jurisdiction have the financial resources needed to 

implement mitigation projects? 
Moderate 

Does the jurisdiction have the staff/expertise to implement 

projects? 
Moderate 

Does the jurisdiction have the community support to implement 

projects? 
High 

Does the jurisdiction have the time to devote to hazard 

mitigation? 
Moderate 
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Plan Integration 
The following provides a summary of the community planning mechanisms that were analyzed using 

guidance from FEMA’s 2014 Plan Integration Guide.  

 

The 2017 Climate Action Plan outlines strategies that work toward the goal of carbon neutrality. Strategies 

included in the plan, such as energy efficiency improvements and the installation of renewable energy 

systems, add to the overall resilience of Carbondale. The Climate Action Plan states that Carbondale must 

prepare for the future impacts of climate change.   

 

The 2013 Carbondale Comprehensive Plan includes numerous strategies that support the goals of the hazard 

mitigation plan. These strategies include, but are not limited to:  

 

• Identify key riparian areas for acquisition and conservation 

• Develop river trails where terrain and access allow, that are carefully designed to support water 

quality through reductions in sedimentation and erosion 

• Continue participating in regional watershed planning and projects 

• Employ naturalized storm water treatment techniques such as naturalized detention, bio-swales, 

rain gardens, trees, terracing and porous pavements 

 

The Town of Carbondale’s Unified Development Code includes subsections devoted specifically to flood, 

geologic, and wildfire hazard areas. The Code limits development within these areas unless the developer 

can show the hazard impacts will be properly mitigated.  

 

The Town of Carbondale’s 2015 Source Water Protection Plan identifies potential risks to surface water 

and groundwater quality within the watershed, promotes management practices to protect and enhance the 

drinking water supply, and provides for a comprehensive action plan in case of an emergency that threatens 

or disrupts the community water supply.  

 

In 2015, Carbondale completed a Municipal Water Efficiency Plan that evaluates current water supplies, 

forecasts future water needs, and contains strategies to further water conservation.  

 

The Water and Wastewater Master Plan provides Carbondale with a plan for required water and wastewater 

infrastructure improvements for the next 20 years. These improvements will reduce the impacts of future 

hazard events such as flooding and drought.  

 

Crystal River Management Plan identifies the need for water conservation strategies to mitigate impacts 

during drought periods. The plan also identifies the need to limit development in the floodplain to reduce 

the impact on ecosystems.  

 

The Town adopted the International Green Construction Code in 2013. This building code is intended to 

reduce the negative impacts and increase the positive impacts of the built environment on the natural 

environment and the building occupants. The Code addresses water and energy conservation as well.  

 

The Town adopted the 2009 International Energy Conservation Code. Carbondale is currently in the process 

of adopting the 2015 International Energy Conservation Code. This code reduces the energy needed in the 

built environment.  

 

The Town of Carbondale has several planning mechanisms that incorporate hazard mitigation. Carbondale 

will continue to incorporate mitigation into existing and future planning mechanisms as opportunities are 

identified in order to further the sustainability and resilience of the community.  
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Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the 

definition of mitigation, they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Underground Utilities: 

Install underground utilities 

throughout town, and upgrade 

and install fiber optic cables 

All Hazards 3 
$2M per 

mile 

Carbondale 

General Fund, 

1 percent 

Funds from 

Holy Cross  

Ongoing High Public Works 

This action was originally 

identified in the 2012 plan. 
This is an ongoing effort of 

Carbondale Utilities and Public 

Works.  Utilities are buried for 

new projects and existing utilities 

are buried as funds are available. 

Improve Communication 

Systems: 

Improve communications 

among facilities controlled by 

various entities to facilitate 

response and recovery after an 

event 

All Hazards 2,3 
Varies by 

Project 

Carbondale 

General Fund 
Ongoing High 

Police, Town 

Manager 

This action was originally 

identified in the 2012 plan. 
This is an ongoing effort.  

Building Code requires repeaters 

in each building.  Every 

department is required to have 

smartphones for redundancy. 

NFIP Participation: 

Continue compliance with the 

National Flood Insurance 

Program (NFIP) through the 

enforcement of local floodplain 

ordinances 

Flooding 1,5 Staff Time 
Carbondale 

General Fund 
Ongoing High 

Floodplain 

Administrator 

This action was originally 

identified in the 2012 plan. 
Carbondale is currently in good 

standing in the NFIP. 

Assess Resilience of 

Treatment Plants: 

Assess the resilience of the 

wastewater treatment plant and 

water intake plants and develop 

mitigation alternatives 

accordingly as part of the 

capital facilities plans for water 

and wastewater infrastructure 

All Hazards 1 
Varies by 

Project 

Carbondale 

General Fund, 

Colorado 

Department of 

Public Health 

and 

Environment 

Ongoing Medium Utilities 

This action was originally 

identified in the 2012 plan. 
2016 Water and Wastewater 

Master Plan addresses the needs of 

the water and wastewater 

infrastructure.  Implementation of 

these projects and continual 

improvements to these systems 

will be an ongoing effort. 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Continuity of Operations 

Plan: 
Develop a Continuity of 

Operations Plan for the Town 

of Carbondale 

All Hazards 1,2,3,4,5 $15,000 

Carbondale 

General Fund, 

Colorado 

DHSEM 

2-4 years Medium 

Town Manager, 

Garfield 

County 

Emergency 

Manager 

This action was originally 

identified in the 2012 plan. 
Carbondale has conducted several 

in-house trainings.  However, a 

continuity of operations plan has 

not been developed. 

Collaborate Mapping 

Efforts: 

Collaborate with regional, 

state, and federal agencies, and 

private industry to increase the 

extent of data available for 

hazard mapping, especially 

landslide and debris flow and 

wildfire hazards 

All Hazards 1,2,3,4,5 Staff Time 
Carbondale 

General Fund 
Ongoing Medium Planning 

This action was originally 

identified in the 2012 plan. 

Carbondale currently shares GIS 

data with Garfield County and 

other agencies.  Collaboration 

with these agencies will be an 

ongoing effort. 

Evaluate Property Loss along 

Crystal River: 

Evaluate historic and potential 

future property loss along 

Crystal River and its tributaries 

to determine whether 

mitigation or property 

acquisition is warranted 

Flooding 2,5 

Varies by 

project and 

property 

Carbondale 

General Fund, 

FMA, 

CDHSEM 

Ongoing Medium 

Floodplain 

Administrator, 

Planning 

Department.  

Supporting 

Agencies: 

Property 

Owners, 

Building 

Department, 

Utilities 

This action was originally 

identified in the 2012 plan. Not 

yet started. 

Dry Wells:  

Construct additional dry wells 

and other measures to mitigate 

surface water runoff 

Flooding 5 

$500- 

$5,000+ 

Depending 

on size 

Carbondale 

General Fund 
Ongoing Medium Public Works 

This action was originally 

identified in the 2012 plan. 

Carbondale installs dry wells 

when funds are available. 

Evaluate and Improve 

Bridges: 

Continue to evaluate and 

improve bridges in Carbondale 

in collaboration with CDOT 

and County 

All Hazards 1,2 

Unknown, 

depends on 

the project 

Carbondale 

General Fund, 

CDOT 

Ongoing Low 
Public Works, 

Town Manager 

This action was originally 

identified in the 2012 plan. There 

are currently no problems with the 

two bridges within Carbondale. 

The city will continue the ongoing 

inspection of bridges. 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Prevent Tree Damage:  

Educate the public about the 

role of proper tree pruning and 

stability in preventing damage 

during windstorms; continue to 

conduct hazard related tree 

damage mitigation on town 

property 

Severe 

Wind, 

Winter 

Storms, 

Wildfire 

4,5 Staff Time 
Carbondale 

General Fund 
Ongoing Low 

Public Works.  

Supporting 

Agencies: 

Contractors, 

property 

owners. 

This is a new action. 

Carbondale has an arborist on staff 

and a tree board.   

Coordinate with Fire 

Protection District: 

Coordinate with Carbondale 

and Rural Fire Protection 

District to review development 

codes and improve 

opportunities to mitigate 

wildfires near residential 

communities 

Wildfire 1,5 Staff Time 
Carbondale 

General Fund 
Ongoing Low 

Building 

Department.  

Supporting 

Agencies: 

Carbondale and 

Rural Fire 

Protection 

District. 

This action was originally 

identified in the 2012 plan. 

Carbondale coordinated with Fire 

Protection District to complete an 

update to the fire code.  

Identifying opportunities for 

wildfire mitigation projects is an 

ongoing effort. 

 

Completed Actions:  

Action and Description 
Hazards 

Addressed 
Goals Funding Lead Agency Status 

Review Comprehensive Plans: 

Review Comprehensive Plan and development 

codes for opportunities to more effectively 

reduce risks to new development; integrate 

mitigation action items into updated 

comprehensive plan and zoning code and 

identify opportunities to integrate actions 

All Hazards 1,5 

Carbondale 

General 

Fund 

Board of Trustees, 

Planning Commission 

This action was originally identified in the 2012 plan. 

Carbondale updated their Comprehensive Plan in 2013 

and their Unified Development Code in 2016. 

Wildfire Mitigation Permitting: 

Implementing a permit system that will allow 

homeowners along the Crystal River the ability 

to remove vegetation to create a defensible 

wildfire zone along the riparian habitat 

Wildfire 1,5 

Carbondale 

General 

Fund 

Building Department.  

Supporting Agencies: 

Carbondale and Rural 

Fire Protection District 

This action was originally identified in the 2012 plan. 

Completed in 2013. 
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Removed Actions: 

Action and Description Hazards Addressed Reason for Removal 

72-Hour Kits: 

Continue to encourage citizens to prepare and maintain 72-hour kits  
All Hazards 

This action was originally identified in the 2012 plan. 

This action will be led by County Emergency Management. 

Landslide Mitigation: 

Coordinate with CDOT on landslide mitigation along Highway 82 and 133 
Landslides 

This action was originally identified in the 2012 plan. 

Carbondale will continue to collaborate with CDOT on 

mitigation projects near the town.  However, this effort will be 

led by CDOT. 

Firewise: 

Implement Firewise Program 
Wildfire 

This action was originally identified in the 2012 plan. 

This action will be led by the Carbondale Rural and Fire 

Protection District. 
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Carbondale & Rural Fire Protection District Profile 
 

Planning Team 
Name Title 

Ron Leach Fire Chief 

Chris Bornholdt Garfield County Emergency Manager 

 

Location and Geography 
The Carbondale & Rural Fire Protection District covers a territory of approximately 300 square miles. The 

District’s coverage area encompasses approximately 15,000 residents throughout Garfield County, Pitkin 

County, and Gunnison County. The coverage area includes public land (Bureau of Land Management, 

United States Forest Service, etc.) as well as private land. The urban area of Carbondale lies within the 

District’s boundaries. The District maintains five stations:   

• Station #81 (Headquarters) in Carbondale 

• Station #82 in Redstone 

• Station #83 in Marble 

• Station #84 Near CMC Road & Highway 82 

• Station #85 in Missouri Heights 

 

The stations listed above are also identified as the district’s critical facilities.  

 

Carbondale  
• The Town of Carbondale is approximately two square miles in area and lies at the northern side of 

the District boundary.  

• Carbondale’s population grew from 5,196 people in 2000 to 6,516 people in 2015, an increase of 

1,320 people at an average annual growth rate of 1.7 percent. Carbondale’s population accounted 

for 11.4 percent of Garfield County’s population in 2015. 

• Several regional transportation routes run through Carbondale, including Highway 133 and 

Highway 82. The community also has a network of recreational trails. 

 

Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Carbondale & Rural Fire Protection District and whether they are in known hazard areas. 

 

Table CRFPD.1: Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 

Geologic 

Hazards 

1 Station 81 No No Low None 

2 Station 82 No No Moderate None 

3 Station 83 No No Low None 

4 Station 84 No No Low None 

5 Station 85 No No Moderate Soils 

 

 



Section Seven: Carbondale & Rural FPD Community Profile 

 

Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 18 

Figure CRFPD.1: Critical Facilities 

 
*GIS data outlining the district’s boundaries was not available.  
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Hazard Prioritization 
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing the District’s 

unique risks to the following natural hazards:   

• Wildfire  

• Flood  

• Landslide  

• Soils 

• Winter Storm 

• Avalanche 

 

Wildfire 
Wildfire is the primary concern of the district. The district is located within a fire prone area and there are 

many residents located within the wildland urban interface.  

 

Flood 
Local concerns focus on the proximity of the Roaring Fork and Crystal rivers. The local planning team 

indicated that the Crystal River is prone to spring time flooding. High flows increase the likelihood of 

rescue situations. The Town of Redstone was identified as prone to flooding.  
 

Hazardous Materials 
Hazardous materials are regularly transported along the I-70 corridor and Highway 82. Chemical fixed sites 

in the district boundaries hold chlorine, oxygen, diesel, and gasoline. Other areas of concern include 

McClure Pass and gas drilling sites in Gunnison County.  

  

Landslide, Mud/Debris Flow, Rockfall 
Rockfalls are a concern for the southern end of the district. Fifteen years ago, a rock went through a car, 

killing a child. Recently, netting was installed in McClure Pass.  

 

Soils  
The Iron Bridge subdivision was identified as having significant sinkhole problems. This leads to a decrease 

in property value, and subsequently, fewer funds for the district.  

 

Winter Storm 
Hindrance of response, and access. Severe winter weather typically results in an increase frequency of 

rescue calls. There is typically an increase in carbon monoxide poisoning calls during these periods.  

 

During the ski season, there are thousands of people bused from the district to Aspen. In the event of a 

severe winter storm, hundreds of tourists may be stranded at one time. This would strain response resources 

and local housing resources.  

 

Avalanche  
Avalanches are a concern in the southern end of the district, which has a high alpine geology. Avalanches 

have the potential to cut off transportation routes. Areas of specific concern are: the mine near Marble, 

County Road 3 in Gunnison, and Pitkin County near Redstone.  

 

Additional Concerns  
Emergency communications are a concern for the district. There are two forms of radio communication 

within the district, both 1800 MHz and VHF. This complicates the coordination of actions with other 

agencies including: State Patrol, CDOT, other fire departments, etc.  
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There is a large elderly population located within the district. In Carbondale, there is a 90-bed nursing home 

and 60-bed Alzheimer’s center. These populations would be difficult to mobilize in the event of an 

evacuation.  

 

Capability Assessment 
Due to the unique structure of fire protection districts, the typical capability assessment table was not used. 

The following table summarizes the district’s overall capabilities. The Carbondale and Rural Fire Protection 

District will continue to utilize existing relationships with local, county, state, and federal agencies to aid 

in the implementation of mitigation projects.  

 
Table CRFPD.2: Capability Assessment 

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed 

to implement mitigation projects? 
Moderate 

Does the jurisdiction have the staff/expertise to implement 

projects? 
High 

Does the jurisdiction have the community support to 

implement projects 
High 

Does the jurisdiction have the time to devote to hazard 

mitigation? 
Moderate 

 

Plan Integration 
The Carbondale and Rural Fire Protection District participated in the 2012 Garfield County CWPP and the 

Upper Crystal River Valley CWPP in 2011.  These plans identify areas within the district with an increased 

risk of wildfire, and identifies strategies to mitigate wildfire impacts. The Carbondale and Rural Fire 

Protection District will continue to participate in these planning efforts during future updates. 
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Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the 

definition of mitigation, they add to the overall resilience of the district and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Community Wildfire 

Protection Plan: 

Participate in the ongoing 

development of an updated 

Community Wildfire 

Protection plan to ensure 

that future updates to the 

CWPP and the Garfield 

County Natural Hazard 

mitigation plan are 

coordinated to reflect the 

best available data and 

comprehensive set of risk 

reduction actions. 

Wildfire 1,2,3,4,5 Unknown 

Fire 

Districts’ 

Budget, 

Garfield 

County 

General 

Fund, Title 

III Fund 

1-2 years High Fire Chief 

This is a new action. 

Carbondale & Rural FPD 

participated in the current 

Garfield County CWPP and 

will participate in the 

upcoming update to the 

Garfield County CWPP.  

Fuel Management: 

Implement fuel 

management projects in 

vulnerable areas.  

Wildfire 
 

1,5 

Varies by 

project 

Fire 

District’s 

Budget 

Ongoing High Fire Chief 

This is a new action. The fire 

district implements fuel 

management projects as funds 

are available.  

Firewise:  
Develop Firewise (Ready, 

Set, Go!) program for 

vulnerable communities 

Wildfire 1,5 Staff Time 

Fire 

District’s 

Budget 

5+ years High Fire Chief 

This is a new action. The 

Carbondale & Rural FPD 

currently works with interested 

communities to help them meet 

the requirements of the 

Firewise program.  

Improve Communication 

Capabilities: 

Improve communication 

capabilities & radio 

interoperability. 

All 

Hazards 
1,5 Unknown 

Fire 

District’s 

Budget, 

County 

General 

Fund 

5+ years Medium Fire Chief This is a new action.  
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Colorado River Fire Rescue Profile 
 

Planning Team  
Name Title 

Orrin Moon Fire Marshall/Division Chief 

Leif Sackett Operations Chief 

Chris Bornholdt Garfield County Emergency Manager 

 

Location and Geography 
While they are formally called Colorado River Fire Protection District by state agencies, the District is 

commonly known as Colorado River Fire Rescue and will be addressed as such for the rest of this report. 

Colorado River Fire Rescue was established as a fire authority in 2012 as a joint effort between Burning 

Mountains Fire Protection District and Rifle Protection District. The fire districts merged in 2012. The 

Colorado River Fire Rescue covers a territory of approximately 851 square miles. The coverage area 

includes public land (Bureau of Land Management, United States Forest Service, Garfield County, etc.) as 

well as private land. Three urban areas lay within the District’s boundaries: the city of Rifle, the Town of 

Silt, and the City of New Castle. 

 

The District maintains six facilities:   

• Station #41 at 1850 Railroad Avenue, Rifle Co 81650 

• Station #42 at 220 County Rd. 352A, Rifle Co 81650 

• Station #43 at 419 Last Chance Dr., Rifle Co 81650 

• Station #61 at 611 Main Street, Silt Co 81652 

• Station #63 at 5255 County Rd. 335, New Castle Co 81647 

• Station #64 at 775 Castle Valley Blvd, New Castle Co 81647 

 

The stations listed above are also identified as the district’s critical facilities.  

 

Rifle:  

• Rifle is a Home Rule Municipality located in Garfield County. The land area covers about 5.7 

square miles. 

• Rifle’s population grew from 9,172 people in 2010 to 9,451 people in 2015, an increase of more 

than 279 people at an average annual growth rate of 2.6 percent.  

• The City of Rifle serves as the gateway to Northwest Colorado. Rifle is served by Interstate 70 

(east/west) and Highway 13 (north/south). Highway 13 is one of the most heavily used hazardous 

material shipping routes in the State of Colorado. 
 

Silt:  

• The Town of Silt is 2.8 square miles in area and lies at the western edge of the District boundary.  

• Silt’s population grew from 1,740 people in 2000 to 2,930 people in 2010, an increase of nearly 

1,200 people at an average annual growth rate of 5.3 percent.  

• Residential development within the Silt Mesa area has increased significantly over the last 20 years, 

and presents an interface with the more urbanized and the more rural area of that part of the County.  

• The Union Pacific Rail line and Interstate 70 both run along the south end of town and are critical 

transportation arteries for the Town and region.  
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New Castle  

• New Castle lies along the Fire District’s eastern boundary and encompasses 2.53 square miles.  

• New Castle’ population for the period 2000-2007 increased an average of 241 persons per year 

with an average annual growth rate of 9.24 percent. This growth rate made New Castle one of the 

fastest-growing towns in Colorado.  

• Since 1990, the vast majority of the new single-family dwelling units were located in two major 

subdivisions, Castle Valley Ranch Planning Unit Development (PUD) and Lakota Canyon Ranch 

PUD.  Both subdivisions lie north of the original New Castle town site and are separated from the 

original town site by Mt. Medaris.  

• New Castle can be accessed using 5 different routes and these transportation routes are key for 

daily commerce and public safety during evacuations. 

 

 

Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Colorado River Fire Rescue and whether they are in known hazard areas. 

 

Table CRFR.1: Colorado River Fire Rescue Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 

Geologic 

Hazards 

1 Station 41 No Yes Low Soils 

2 Station 42 No No Low Soils 

3 Station 43 No No Low Soils 

4 Station 61 No Yes Moderate Soils 

5 Station 63 No No Moderate Landslide 

6 Station 64 No No Moderate None 
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Figure CRFR.1: Colorado River Fire Rescue Critical Facilities 
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Hazard Prioritization  
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing the District’s 

unique risks to the following natural hazards:   

• Wildfire  

• Flood  

• Landslide, Mud/Debris Flow, Rockfall 

• Severe Winds 

• Winter Storms  

• Hazardous Materials 

• Drought 

 

Wildfire 
The primary concern of the CRFR is wildfire. There are several homes located within the wildland urban 

interface. These homes have an increased risk of damages due to wildfire. There are several homes located 

in remote areas of the district. Local concerns focus on the difficulty of reaching these homes in time to 

save them from fire. The district regularly works with local homeowners to install defensible space.  

 

Flood 
Local concerns relate to flood waters disrupting transportation routes and rescuing rafters and boaters on 

high waters. The local planning team indicated that areas around Silt are prone to flooding. Areas in Rifle 

were also identified as being prone to flash flooding. The convergence of Rifle Creek and Government 

Creek was identified as a location prone to high water following high rainfall.  

 

Landslide, Mud/Debris Flow, Rockfall 
Debris flows regularly occur near Newcastle and Silt after large rain events (approximately six times in ten 

years according to the local planning team). Past events have closed the interstate. Local concerns focus on 

the potential to cut off transportation routes. The local planning team indicated that landslides result in a 

roadway closure every couple of years.   

 

Severe Winds 
Past severe wind events have led to roofs flying off homes, trampolines blowing away, and trees falling on 

power lines. The damage to power lines can lead to an increased fire risk as well as power outages.  
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Winter Storms  
The main concern is the impact on transportation routes and the district’s ability to respond to emergencies.  

Recent winters have been warmer than average. This change has resulted in ice storms not previously seen 

in this area.  

 

Hazardous Materials 
The presence of the oil and gas industry in the CRFR district increases the risk of hazardous materials spills. 

Areas of principal concern are Highway 13, Beaver Creek, and the gas lines south of the Colorado River.  

 

Drought 
Drought is a concern for the district not only because the increased risk of wildfire, but also because of 

water quantity concerns. Rural areas of the district were identified as having insufficient water supplies and 

thus are vulnerable during drought periods. The district typically brings water with them when responding 

to fire calls.  

 

Other Concerns 
Another concern of the district is the reliance on the oil and gas industry. The local planning team indicated 

that nearly 90 percent of the budget is from the oil and gas industry. When the oil and gas industry fluctuates, 

there is a significant impact on the district’s budget.  

 

Capability Assessment 
Due to the unique structure of fire protection districts, the typical capability assessment table was not used. 

The following table summarizes the district’s overall capabilities. The Colorado River Fire Rescue will 

continue to utilize existing relationships with local, county, state, and federal agencies to aid in the 

implementation of mitigation projects.  

 
Table CRFR.2: Capability Assessment 

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed to implement 

mitigation projects? 
Limited 

Does the jurisdiction have the staff/expertise to implement projects? High 

Does the jurisdiction have the community support to implement projects High 

Does the jurisdiction have the time to devote to hazard mitigation? Moderate 

 
 

Plan Integration 
The Burning Mountain fire district developed a CWPP in 2008. This plan identifies areas within the district 

with an increased risk of wildfire, and identifies strategies to mitigate wildfire impacts. The Colorado River 

Fire Rescue will participate in the Garfield County CWPP during its next update.  
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Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the 

definition of mitigation, they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Community Wildfire Protection 

Plan: 

Participate in the ongoing 

development of an updated 

Community Wildfire Protection 

plan to ensure that future updates 

to the CWPP and the Garfield 

County Natural Hazard mitigation 

plan are coordinated to reflect the 

best available data and 

comprehensive set of risk 

reduction actions. 

Wildfire 1,2,3,4,5 Unknown 

Fire 

Districts’ 

Budget, 

Garfield 

County 

General 

Fund, Title 

III Fund 

1-2 years High 
Prevention 

Division Chief 

This action was originally 

identified in the 2012 plan. 

The Burning Mountains Fire 

Protection District created a 

CWPP in 2008 (before they 

merged with Rifle Protection 

District). CRFR continued to 

utilize the plan after the 

merger. CRFR will participate 

in the upcoming Garfield 

County CWPP.  

Develop Resource List for 

Predicting Damaging Events: 

Develop a resource list for 

predicting damaging events 

subsequent to a disaster 

All Hazards 1,2 Unknown 

Fire 

District’s 

Budget 

2-5 years High 

Prevention 

Division Chief, 

Operations 

Chief 

This action was originally 

identified in the 2012 plan. 

The CRFR is in the process of 

identifying all resources in the 

district on GIS. 

Firewise:  
Develop Firewise (Ready, Set, 

Go!) program for vulnerable 

communities 

Wildfire 1,5 Staff Time 

Fire 

District’s 

Budget 

5+ years High 
Prevention 

Division Chief 

This is a new action. The 

CRFR currently works with 

interested communities to help 

them meet the requirements of 

the Firewise program.  

Rural Water Supply Plan: 

Develop a rural water supply 

system and/or plan 

All Hazards 3,5 $25,000 

Fire 

District’s 

Budget 

5+ years Low Fire Chief 

This action was originally 

identified in the 2012 plan. 

Not yet started.  

Conduct Hazmat Training 
Conduct hazmat training and 

exercises to build relationships 

among (private/public) members 

of the response community 

Hazardous 

Materials 
1,5 

$10,000, 

Staff Time 

Fire 

District’s 

Budget 

1-2 years Medium Fire Chief This is a new action.  



Section Seven: Colorado River Fire Rescue Profile 

28 Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Develop Regional Response 

Plan:  

Develop regional response plan 

for pipeline releases. This would 

include mapping vulnerable areas 

and critical management sites.  

Hazardous 

Materials 
1,2,3,4,5 $30,000 

Fire 

District’s 

Budget, 

Garfield 

County 

General Fund 

1-2 years High Fire Chief This is a new action.  

Risk Communication: 

Develop Risk Communication 

strategy for wildfire 

Wildfire 1,3,5 $10,000 

Fire 

District’s 

Budget 

2-4 years Medium 
Prevention 

Division Chief 

This is a new action. The Rifle 

Rendezvous & County Fair 

were identified as potential 

engagement locations. A sign 

board would aid in public 

notification.  

Education & Outreach:  

Develop education & outreach 

strategy. Purchase necessary 

resources.  

All Hazards 1,5 
$15,000, 

Staff Time 

Fire 

District’s 

Budget 

2-4 years High 
Prevention 

Division Chief 

This is a new action. The 

CRFR has ongoing education 

and outreach efforts utilizing, 

public events, print materials, 

etc.  

Purchase Necessary 

Equipment: 

Purchase equipment to aid in fuel 

loads projects. 

Wildfire 1,5 $10,000 

Fire 

District’s 

Budget 

2-4 years Medium Fire Chief 

This is a new action. A small 

chipper was identified as 

needed.  

Improve Communication 

Capabilities: 

Improve communication 

capabilities & radio 

interoperability.  

All Hazards 1,5 $250,000 

Garfield 

County 

General 

Fund, DOLA 

5+ years Medium Fire Chief 

This is a new action. A need 

for more towers was 

identified.  

Fuel Management: 

Implement fuel management 

projects in vulnerable areas.  

Wildfire 1,5 
Varies by 

project 

Fire 

District’s 

Budget 

Ongoing High 
Prevention 

Division Chief 

This is a new action. The fire 

district implements fuel 

management projects as funds 

are available.  
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City of Glenwood Springs Community Profile 
 

Planning Team:  
Name Title 

Gretchen Ricehill Senior Planner 

Trent Hyatt Senior Planner 

Terri Partch City Engineer 

Hannah Klausman Planner 

Matt Langhorst Assistant Engineer 

 

Location and Geography 
Glenwood Springs is located in Garfield County in northwestern Colorado. Glenwood Springs covers an 

area of 5.69 square miles.  

 

Population and Demographics 
Glenwood Springs’ population grew from 7,736 people in 2000 to 9,756 people in 2015, an increase of 

more than 2,000 people at an average annual growth rate of 1.7 percent. Glenwood Springs’ population 

accounted for 17 percent of County population in 2015. 

 
Figure GLW.1: Population 1930 - 2015 

 
Source: US Census Bureau 

 

The most vulnerable components of the population in a disaster are women, children, minorities, and the 

poor. In comparison to the County, Glenwood Spring’s population was:  

 

• Slightly older. The mean age of Glenwood Springs was 36.8 years old in 2015, compared with the 

County average of 35.9 years. The mean age of Glenwood Springs’ population has decreased since 

2009, when the mean age was 37.8 years old. Glenwood Springs had a smaller proportion of people 

under 20 years old (22.8 percent) than the County (28.7 percent).  
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• Increasing in ethnic diversity. Since 2009, Glenwood Springs grew more ethnically diverse. In 

2009, 18 percent of Glenwood Springs’ population was Hispanic or Latino (1,600 people). By 

2015, about 25 percent of Glenwood Springs’ population was Hispanic or Latino (2,478 people). 

When compared to the county, however, Glenwood Springs is less diverse than the population at 

large. The Hispanic population in the County increased from 24 percent in 2009 to 28 percent in 

2015.  

• More likely to be below the federal poverty line. The poverty rate in Glenwood Springs (9.5 

percent of families living below the federal poverty line) was higher than the County’s poverty 

rate (8.3 percent) in 2015. 

 

Employment and Economics 
The City’s economic base is a mixture of tourism and commercial uses. Consideration of Glenwood 

Springs’ economy is important in mitigation planning. In comparison to Garfield County, Glenwood 

Springs’ economy had: 

 

• Similar mix of industries. Glenwood Springs’ major employment sectors, accounting for 10 

percent or more of employment each, were: Retail Trade, Construction, Leisure Activities (e.g., 

Accommodations, Food Service, or Entertainment), Educational Services and Health Care, and 

Other Services. 

• Lower household income. Glenwood Springs’ median household income in 2015 ($49,538) was 

about $7,000 lower than the County ($56,590).  

• Fewer long-distance commuters. About 38 percent percent of workers in Glenwood Springs 

commuted for fewer than 15 minutes, compared with an estimated 31 percent of workers in Garfield 

County. Approximately 35 percent of workers in Glenwood Springs commute 30 minutes or more 

to work, compared to about 40 percent of the County workers. This is an indicator of the importance 

of the transportation infrastructure within the City and the connection to County infrastructure for 

the local economy. 

 

Housing 
Understanding the characteristics of Glenwood Springs’ housing stock is important to mitigation planning. 

Housing that is in poor condition is more likely to be at-risk during recovery than housing in good condition. 

Some indicators of condition include housing tenure and housing age, older renter-occupied housing is 

more likely to be in poor condition than newer owner-occupied housing. In comparison to Garfield County, 

Glenwood Springs’ housing stock was: 

 

• More renter-occupied. About 52 percent of occupied housing units in Glenwood Springs are 

renter occupied compared with 35 percent of occupied housing in Garfield County.  

• Older. Glenwood Springs had a larger share of housing built prior to 1970 than the County (34.2 

percent compared to 19.9 percent).  

• More multifamily. Although the predominant housing type in the City is single family detached, 

Glenwood Springs had a larger percentage of multifamily housing with five or more units per 

structure (20 percent) than the County average (12 percent). An estimated 48 percent of housing in 

Glenwood Springs was single-family detached, compared with 60 percent on the County’s housing. 

Glenwood Springs had a smaller share of mobile and manufactured housing (2.7 percent) compared 

to the County (10.4 percent). 
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Land use, Development, and Transportation 
Several regional transportation routes bisect the City: I-70 (which is also a hazardous materials 

transportation route), a rail line, and several State highways. A network of recreational trails also surrounds 

the City. 

 

Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Glenwood Springs and whether they are in known hazard areas. 

 
Table GLW.1: Glenwood Springs Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 
Geologic Hazards 

1 Glenwood Springs Amtrak Station No Yes Low Soils 

2 Glenwood Springs Fire Station #2 No Yes Low Landslides 

3 Glenwood Springs City Hall No Yes Low Soils 

4 Glenwood Springs Branch Library No Yes Low Landslides 

5 Garfield County Sheriff & Jail No Yes Low Soils 

6 Garfield County Courthouse No Yes Low Landslides 

7 Glenwood Springs Elementary School No Yes Low Soils 

8 Garfield County Administration 

Building 

No Yes Low Landslides 

9 Glenwood Springs Fire Station 1 No Yes Moderate Soils 

10 Glenwood Springs Post Office No Yes Low Landslides 

11 Municipal Operations Center No No Moderate Landslides, Soils 

12 Glenwood Springs Community Center No Yes Moderate Landslides, Soils 

13 Yampah Mountain High School No Yes Moderate Landslides, Soils 

14 Glenwood Springs Middle School No Yes Moderate Soils 

15 Bolitho Elementary School No Yes Low Soils 

16 Glenwood Springs High School No Yes Low Soils 

17 Saint Stephens Catholic School and 

Parish Center 

No No Low Soils 

18 Glenwood Springs Police No Yes Low Soils 

19 Colorado Mountain College Glenwood 

Center 

No No Low Soils 

20 Colorado Mountain College 

Administration 

No Yes Low Landslides 

21 US Forest Service No Yes Low Landslides 

22 Sopris Elementary School No No Low None 

23 Glenwood Springs Fire Protection 

District Station #3 

No No Moderate Soils 

24 Glenwood Springs Municipal Airport No No Moderate None 

25 Roaring Fork Transit Authority Garage No No Moderate Landslides, Soils 

26 Glenwood Center for the Arts No Yes Low None 

27 Glenwood Springs Recycle Center No Yes Low Soils 
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Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 
Geologic Hazards 

28 Garfield County Administration Annex No Yes Low Landslides 

29 Garfield County Human Resources No Yes Low Landslides 

30 Glenwood Springs Wastewater 

Treatment Plant 

No Yes Moderate Landslides, Soils 
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Figure GLW.2: Glenwood Springs Critical Facilities 

 



Section Seven: City of Glenwood Springs Community Profile 

34 Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 

Historic and Cultural Resources 
Downtown Glenwood Springs is an important retail center and tourist destination with significant historical 

and cultural importance. The Spa of the Rocky Mountains and the hot springs pool are important to the 

local economy and are also significant cultural and historical resource. Doc Holiday’s grave located within 

Linwood Cemetery is a common tourist destination for people visiting the area. Glenwood Springs also has 

many trails and amenities that add to the tourist industry. 

 

Administrative Structure 
Glenwood Springs is guided by a 7-member City Council and 13 departments: 

• Information Services 

• Finance 

• Community Development 

• Fire Department 

• Parks and Recreation 

• Public Works 

• City Clerk 

• Human Resources 

• Legal Department 

• Broadband 

• Electric Department 

• Police Department 

• Municipal Court 

 

Community Organizations & Programs 
There are several community organizations and programs in Glenwood Springs that could assist in 

implementing mitigation measures: 

• Kiwanis Club 

• Roaring Fork Conservative 

• Rotary Club 

• Chamber of Commerce 

• Homeowners Associations 

• Neighborhood Watch Groups 

 

Additionally, the City has established several Boards and Commissions to guide decision making and 

implementation of its programs and services: 

• Downtown Development Authority 

• Financial Advisory Board 

• Volunteer Firefighter Pension Board 

• Historic Preservation Commission 

• Parks and Recreation Commission 

• Planning and Zoning Commission 

• River Commission 

• Transportation Commission 

• Tourism Promotion Board 

• Victims and Witnesses Assistance and 

Law Enforcement Board 

 

Hazard Prioritization 
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing Glenwood 

Spring’s unique risks to the following hazards: 

• Wildfire 

• Flood 

• Landslide and Debris Flow 

• Hazardous Materials  
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Wildfire 
In 2002, the Coal Seam Fire damaged 20+ homes on the west side of town. This fire led to several 

evacuations. A secondary concern of the local planning team is that wildfire downs trees and intensifies 

debris flows.  

  

In general, the County’s Risk Assessment adequately describes the risk from wildfires within the areas 

surrounding the City of Glenwood Springs, given the data currently available (refer to Section Four: Risk 

Assessment, p. 23-33). The County is also in the process of updating its Community Wildfire Protection 

Plan (CWPP). The CWPP will continue to inform the wildfire risk related information included in the HMP. 

The City of Glenwood Springs will work with the County and the surrounding rural fire protection districts 

to evaluate and understand the implications of the CWPP to the City’s wildfire risk and action items. 

 

With this mitigation plan addendum, the City wishes to acknowledge the following geographic areas and 

related vulnerabilities in which local risk is greater than the risk described in the County’s risk assessment, 

and in which additional actions are warranted to reduce the risk to life and property: 

 

• Glenwood Springs is surrounded by development that is considered to be wildland urban interface, 

these areas pose a risk for wildfire to move from forested areas into the corporate boundaries. 

Glenwood has a unique topography merging steep hillsides adjacent to the City boundary. Wildfire 

from any one of these slopes would have a negative impact to the residents and businesses adjacent 

to the hillside slopes. The City’s water plant on Red Mountain may be more vulnerable to wildfire 

than other critical facilities. 

 

Flood 
The City has identified the following geographic areas and related vulnerabilities in which local flood risk 

is greater than the risk described in the County’s risk assessment, and in which additional actions are 

warranted to reduce the risk to life and property from flooding. The bullets below are ordered according to 

their importance to the community (highest priority infrastructure is listed first): 

 

• The Three Mile Creek culvert at southern end of the City. The culvert under Midland Road at Three 

Mile Creek could experience flooding that may lead to washouts of the road, removing an important 

transportation and evacuation route for both City and County residents. 

• The Mitchell Creek floodplain at the northwestern corner of the City is prone to flooding; this 

flooding has the potential to block important transportation corridors on Donegan Rd, as well as 

impacting population and private property. 

• The east side debris basins. In the early 70’s, the City experienced debris flows from the 

surrounding hillsides impacting numerous residence and City infrastructure. To help reduce the 

impact of these debris flows, debris basins were constructed above the properties in this area of 

town. 

• A mobile home park located on the Roaring Fork River is prone to flooding. 

• The main water supply for the City is piped over the Colorado River. While this line was recently 

raised, it remains critical infrastructure that should be monitored. 

• The 7th St interchange, near the confluence of the Colorado River and the Roaring Fork, is subject 

to flooding. 

• Veltus Park is subject to flooding; the handicapped fishing ramp was closed for several weeks 

during the floods in June of 2011. 
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Mitigation Success: 

The City of Glenwood Springs is not new to risk reduction activities. The following are some of the recent 

mitigation actions that the City has taken: 

• Raised the water main line, which transfers water over the Colorado River 

• Constructed drainage basins on the east side of town 

• Build debris collection basics above the alluvial fan on Midland Road and the Meadows 

• The 27th St. bridge has had scouring repairs completed to its pillars, per Colorado Department of 

Transportation recommendations 

 

The National Flood Insurance Program (NFIP) 

Glenwood Springs participates in the NFIP by adopting and enforcing floodplain management ordinances 

to reduce future flood damage. In exchange, the NFIP makes federally backed flood insurance available to 

homeowners, renters, and business owners in these communities. Preliminary Flood Insurance Study (FIS) 

Flood Insurance and Rate Maps (FIRM) are effective as of October, 15, 1985. There are no repetitive loss 

properties in the City of Glenwood Springs. 

 
Table GLW.2: Glenwood Springs NFIP Statistics 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses Total Payments 

Glenwood 

Springs 
29 $9,544,200 $32,906 4 $26,590.03 

 

Landslide and Debris Flow 
Small landslides/debris flows are an annual occurrence in Glenwood Springs. In 2016, severe storms led to 

significant debris flows. The following geographic areas and related vulnerabilities experience local 

landslide and debris flow risk that is greater than the risk described in the County’s risk assessment. 

Additional actions are warranted to reduce the risk to life and property from landslides and debris flows in 

these areas: 

 

• The Meadows area, which was recently developed with new commercial development, is located 

on an alluvial fan at the base of a steep slope that is subject to rock slides and landslides. Debris 

basins were built to reduce the vulnerability, but continuing to maintain and monitor this area is 

important. 

• Debris flows are possible on the all portions of the City; debris basins have been built on the eastern 

portion of the City but it is not known if these basins are sized adequately or for what criteria. There 

is continued rock fall and smaller debris flows on the western portion of town which has no 

protection. This is an ongoing issue that continues to be monitored. 

 

Hazardous Materials 
Several hazardous materials transfer routes (most notably I-70 and the rail line) bisect the County; spills or 

accidents along these lines, which also run near the Colorado River, could result in contamination of the 

source of drinking water for communities in the County and downstream of the County. 

 

In Glenwood Springs, the railroad tracks run adjacent to the historic downtown area; spills there from 

accidents could result in economic loss and impact the health and safety of residents and retail patrons in 

this area. The City’s drinking water source is No Name Creek, a tributary of the Colorado River. As a result, 

spills upstream on the Colorado would not affect the Town’s drinking water source, but would affect 

wildlife habitat and recreational resources. 
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Additional local concern focuses on hazardous material storage sites located near residential areas. The 

Forest Service is currently removing underground fuel tanks to reduce this risk.  

 

Capability Assessment 
 
Table GLW.3: Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes (2014) 

Capital Improvements Plan Yes 

Economic Development Plan Yes (1997) 

Emergency Operational Plan Yes  

Floodplain Management Plan No 

Storm Water Management Plan No 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 

Building Codes Yes 

National Flood Insurance Program Yes 

Community Rating System No 

Other (if any)  

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  Yes 

Chief Building Official Yes 

Civil Engineering Yes 

Local Staff Who Can Assess 

Community’s Vulnerability to Hazards 
Yes 

Grant Manager Yes 

Mutual Aid Agreement Yes 

Other (if any)  

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year 

plan  
Yes 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific 

Purposes such as Mitigation Projects 
Yes 

Gas/Electric Service Fees Yes 

Storm Water Service Fees No 

Water/Sewer Service Fees Yes 

Development Impact Fees Yes 

General Obligation Revenue or Special 

Tax Bonds 
Yes 

Other (if any)  

Education 

& 

Local citizen groups or non-profit 

organizations focused on 
No 
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Survey Components/Subcomponents Yes/No 

Outreach 

Capability 

environmental protection, emergency 

preparedness, access and functional 

needs populations, etc. 

Ex. CERT Teams, Red Cross, etc.  

Ongoing public education or 

information program (e.g., responsible 

water use, fire safety, household 

preparedness, environmental 

education) 

Yes 

Natural Disaster or Safety related 

school programs 
Yes 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA Yes 

Other (if any)  

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed 

to implement mitigation projects? 
Moderate 

Does the jurisdiction have the staff/expertise to implement 

projects? 
Moderate 

Does the jurisdiction have the community support to 

implement projects 
Moderate 

Does the jurisdiction have the time to devote to hazard 

mitigation? 
Moderate 

 

 

Plan Integration 
The following provides a summary of the community planning mechanisms that were analyzed using 

guidance from FEMA’s 2014 Plan Integration Guide.  

 

The 2014 Glenwood Springs Comprehensive Plan has a natural hazards subsection. Within this subsection, 

geologic, wildfire, and flooding hazards are discussed. The plan identifies strategies to reduce the risk to 

these hazards. The plan also identifies strategies to encourage water conservation.  

 

The 2014 Glenwood Springs Source Water Protection Plan identifies potential risks to surface water and 

groundwater quality within the watershed, promotes management practices to protect and enhance the 

drinking water supply, and provides for a comprehensive action plan in case of an emergency that threatens 

or disrupts the community water supply.   

 

The City’s engineering standards are built into the development review process. Consideration for hazard 

areas is incorporated within those engineering standards.   

 

The Glenwood Springs Municipal Code establishes Hazard Avoidance Districts and Hazard Mitigation 

Districts. These districts limit development in the area unless the proposed developments meet engineering 

standards.  

 

As Glenwood Springs’s population continues to grow, the city will be required to develop a storm water 

management program as a small MS4 in order to comply with the National Pollutant Discharge Elimination 

System of the EPA.  
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Glenwood Springs has several planning mechanisms that incorporate hazard mitigation. The City will 

continue to incorporate mitigation into existing and future planning mechanisms as opportunities are 

identified in order to further the sustainability and resiliency of the community.  
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Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Evaluate and Improve 

Bridges: 

Continue to evaluate 

and improve bridges in 

Glenwood Springs in 

collaboration with 

CDOT and County 

All Hazards 1,2 Unknown 

Glenwood 

Springs 

General Fund, 

CDOT 

Ongoing  High 
Assistant City 

Manager 

This action was originally 

identified in the 2012 plan. 

Glenwood Springs is 

currently building the 

new Grand Avenue 

Bridge. Glenwood 

Springs will continue to 

improve bridges as well 

as evaluate the need for 

additional bridges. The 

27th Street Bridge 

improvements are 

currently in design. The 

City is evaluating the 

need for a south bridge 

for redundancy. 

Comprehensive Plan: 

Review comprehensive 

plan and development 

codes for opportunities 

to more effectively 

reduce risks to new 

development 

All Hazards 1,5 Unknown 

Glenwood 

Springs 

General Fund 

1 year High 
Planning 

Department 

This action was originally 

identified in the 2012 plan. 

Glenwood Springs is in 

the process of updating 

the development code.  

The current development 

code addresses flood 

damage prevention, and 

development in areas of 

geologic hazards. 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

National Flood 

Insurance Program: 

Continue compliance 

with the NFIP through 

the enforcement of local 

floodplain ordinances 

Flooding 1,5 Staff Time 

Glenwood 

Springs 

General Fund 

Ongoing High 
Floodplain 

Administrator 

This action was 

originally identified in 

the 2012 plan. Glenwood 

Springs is in good 

standing with the NFIP.  

Update Flood 

Insurance Rate Maps:  

Update the city’s FIRMs 

if funding becomes 

available 

Flooding 4,5 Staff Time 

Glenwood 

Springs 

General Fund, 

Garfield 

County 

General Fund 

1 Year High 

Floodplain 

Administrator, 

Garfield 

County Senior 

Planner 

This action was 

originally identified in 

the 2012 plan. Garfield 

County is in the process 

of updating the FIRMs 

throughout the county. 

Replace Culvert: 
Replace the culvert at 

Three Mile Creek 

Flooding 1,2 Unknown 

Glenwood 

Springs 

Municipal 

Fund 

2-5 years High 
Engineering 

Department 

This action was 

originally identified in 

the 2012 plan. The City 

replaced half of the 

culvert in 2013, planning 

to replace the other half 

in 2018-2019.  

Reduce Debris in 

Creek: 

Work with BLM to 

develop a plan for 

removing dead trees 

from the Mitchell Creek 

area to reduce debris 

that blocks the creek and 

results in flooding. 

Flooding 2,3 Unknown 

Glenwood 

Springs 

municipal 

Fund, Bureau 

of Land 

Management 

2-5 years Medium 
Engineering 

Department 

This action was 

originally identified in 

the 2012 plan. Not yet 

started. 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Public Education: 

Continue to educate the 

public about the role of 

proper tree pruning and 

stability in preventing 

damage during 

windstorms 

High Winds 4,5 Unknown 

Glenwood 

Springs 

Municipal 

Fund 

Ongoing Medium 
Engineering 

Department 

This action was 

originally identified in 

the 2012 plan. The City 

regularly prunes trees as 

a part of their ongoing 

maintenance program.  

The city is exploring 

options to mitigate the 

Ash Borer.  

Asset Management: 

Develop asset 

management system to 

inventory trees 

High 

Winds, 

Winter 

Storms 

4,5 Unknown 

Glenwood 

Springs 

Municipal 

Fund 

2-5 years Medium 
Engineering 

Department 

This is a new action. Not 

yet started. 

Evaluate Sufficient 

Access for Evacuation: 
Evaluate sufficient 

access for evacuation on 

south side of town 

All Hazards 1 Unknown 

Glenwood 

Springs 

Municipal 

Fund 

2-5 years Medium 
Engineering 

Department 

This is a new action. Not 

yet started. 

Implement Rockfall 

Mitigation:  

Implement rockfall 

mitigation measures in 

areas with slopes greater 

than 10 percent 

Rockfall 1,5 Unknown 

Glenwood 

Springs 

Municipal 

Fund 

Ongoing Medium 
Engineering 

Department 

This is a new action. The 

City implements rockfall 

mitigation projects as 

opportunities are 

identified and funds are 

available.  

Stormwater 

Management Plan:  

Implement projects 

identified in the 

stormwater management 

plan.  

Flooding 1,2,3,4,5 
Varies by 

Project 

Glenwood 

Springs 

Municipal 

Fund 

Ongoing Medium 
Engineering 

Department 

This is a new action. 

Ongoing effort.  
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Soil and Rockfall 

Mitigation: Utilize the 

development process to 

require the development 

of soil remediation and 

rockfall mitigation in 

known risk areas.  

Geologic 

Hazards 
1,3,4,5 Staff Time 

Glenwood 

Springs 

Municipal 

Fund 

Ongoing Low 
Engineering 

Department 

This is a new action. 

Ongoing effort. 

Update Hazard Maps: 
Update Geologic Hazard 

Maps 

Geologic 

Hazards 
1,2,4,5 Staff Time 

Glenwood 

Springs 

Municipal 

Fund 

2-5 years Low 
Engineering 

Department 

Many of the Geologic 

Hazard maps are from 

the 1970’s. Some 

sections of town are not 

covered.  

 

Completed Actions:  

Action and Description 
Hazards 

Addressed 
Goals Funding Lead Agency Status 

Assess the Resilience of Facilities: 
Assess the resilience of the wastewater 

treatment plan and water intake pond and 

develop improvements accordingly as part 

of the capital facilities plans for water and 

wastewater infrastructure. 

All Hazards 1,2 Bond 

Engineering 

Department, City 

Administration  

This action was originally identified in the 2012 

plan. A new treatment plant was built in 2013-

2014.  Glenwood Springs has a direct intake on 

stream.  This infrastructure is sufficient for current 

and future needs.  

 

Removed Actions: 

Action and Description 
Hazards 

Addressed 
Reason for Removal 

72-Hour Kits: 
Continue to encourage citizens to prepare and maintain 72-hour kits. 

All Hazards 

This action was originally identified in the 2012 plan. 

Continue to encourage citizens to prepare and maintain 

72-hour kits. 

Collaborate with the County to Educate Citizens about Weatherization: 

Collaborate with the County to educate citizens about ways to weatherize 

their homes, as well as safe emergency heating equipment 

All Hazards 

This action was originally identified in the 2012 plan. 

Glenwood Springs has some rebate programs for energy 

efficiency.  However, this action was determined to be a 

County led effort. 
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Glenwood Springs Rural Fire Protection District Profile 
 

Planning Team:  
Name Title 

Ron Biggers Deputy Fire Marshal 

Gary Tillotson Fire Chief 

 

Location and Geography 
The Glenwood Springs Rural Fire Protection District covers a territory of 72 square miles. The coverage 

area includes public land (Bureau of Land Management, United States Forest Service, Garfield County, 

etc.) as well as private land. The District’s coverage area encompasses approximately 16,000 residents, 

with nearly 10,000 within the City of Glenwood Springs. The primary access to the district is via Interstate 

Highway 70 and Colorado Highway 82. The District maintains three facilities: 

 

• Station One is located in West Glenwood on Mel Ray Drive. 

• Station Two is located in downtown Glenwood Springs on 8th Street and Cooper Avenue. 

• Station Three is located on Four Mile Road (County Road 117) one mile south of the intersection 

of CR 117 and Midland Ave.  

 

The facilities above are considered the Glenwood Springs FPD’s critical facilities.  

 

One urban area is within the District’s boundaries: The City of Glenwood Springs. 

 

• Glenwood Springs is about 8 square miles in area. 

• Glenwood Springs’ population grew from about 7,736 people in 2000 to 9,756 people in 2015, an 

increase of more than 2,000 people at an average annual growth rate of 1.7 percent. Glenwood 

Springs’ population accounted for 17 percent of County population in 2015. 

• Several regional transportation routes bisect the City: I-70 (which is also a hazardous materials 

transportation route), a rail line, and several State highways. A network of recreational trails also 

surrounds the City. 

• Downtown Glenwood Springs is an important retail center and tourist destination with significant 

historical and cultural importance. 
 

Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Glenwood Springs Rural Fire Protection District and whether they are in known hazard areas. 

 

Table GSFPD.1: Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 

Geologic 

Hazards 

1 Station 1 No Yes Moderate Soils 

2 Station 2 No Yes Low Landslides 

3 Station 3 No No Moderate Soils 
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Figure GSFPD.1: Critical Facilities 
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Glenwood Springs FPD Hazard Prioritization 
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing the District’s 

unique risks to the following natural hazards: 

• Wildfire 

• Flood 

• Winter Storms 

• Hazardous Materials 

 

Wildfire 
The primary concern of the Glenwood Springs Rural Fire Protection District is wildfire. The District 

developed a Community Wildfire Protection Plan (CWPP) in 2007 to provide a comprehensive, 

scientifically based assessment of wildfire hazards and risks. The CWPP should be considered the primary 

source for wildfire risk assessment and actions. The Glenwood Springs Rural Fire Protection District 

regularly works with communities within its service area to implement wildfire mitigation projects.  

 

Flood 
The Glenwood Springs Rural Fire Protection District may be sent out for rescue calls during periods of 

flooding. The most common cause of flooding is due to rapid snowmelt. The area near the trailer park off 

Midland was identified as an area of concern.  

 

Winter Storms 
Winter storms have the potential to impact transportation routes; resulting in a delayed response time for 

rescue calls.  

 

Hazardous Materials 
The proximity of the railroad, I-70, Highway 82, and a site that houses fuel tanks, causes hazardous 

materials to be a concern for the district. Other areas of concern include cell tower batteries, auto body 

shops, and other chemical storage areas.  

 

Capability Assessment 
Due to the unique structure of fire protection districts, the typical capability assessment table was not used. 

The following table summarizes the district’s overall capabilities. The Glenwood Springs Rural Fire 

Protection District will continue to utilize existing relationships with local, county, state, and federal 

agencies to aid in the implementation of mitigation projects.  

 
Table GSFPD.2: Capability Assessment 

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed to implement 

mitigation projects? 
Moderate 

Does the jurisdiction have the staff/expertise to implement projects? High 

Does the jurisdiction have the community support to implement 

projects 
High 

Does the jurisdiction have the time to devote to hazard mitigation? Moderate 

 

Plan Integration 
The Glenwood Springs Rural Fire Protection District developed a CWPP in 2007.  This plan identifies areas 

within the district with an increased risk of wildfire, and identifies strategies to mitigate wildfire impacts. 

The District also participated in the Garfield County CWPP in 2012. The Glenwood Springs Rural Fire 

Protection District will participate in the Garfield County CWPP during its next update. 
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Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the 

definition of mitigation, they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Community Wildfire 

Protection Plan: 

Participate in the ongoing 

development of an updated 

CWPP to ensure that future 

updates to the CWPP and 

the Garfield County Natural 

Hazard Mitigation Plan are 

coordinated to reflect the 

best available data and 

comprehensive set of risk 

reduction actions. 

Wildfire 1,2,3,4,5 $30,000 

Fire 

Districts’ 

Budget, 

EMPG, 

Title III 

3-5 years High 

Prevention 

Division 

Chief 

This action was originally 

identified in the 2012 plan. 

The Glenwood Springs Fire 

Protection District currently 

has a CWPP.  The plan will be 

updated in 3-5 years.  

Community Education 

Plan: 

Develop a community 

education plan (e.g. 

FireWise) to educate 

property owners in fuels 

management, defensible 

space construction, harden 

homes construction and 

maintenance 

Wildfire 1,5 

Varies by 

community 

/area 

Fire 

Districts’ 

Budget 

3-5 years High 

Prevention 

Division 

Chief 

This action was originally 

identified in the 2012 plan. 

The Glenwood Springs Fire 

Protection District utilizes 

numerous strategies to educate 

property owners in wildfire 

mitigation.  This includes 

creating a fire smart council, 

radio spots, ads at the movie 

theater, pamphlets, etc. 

Fuels Management: 

Implement fuels 

management projects in 

vulnerable areas 

Wildfire 1,2,4,5 
Varies by 

project 

Fire 

Districts’ 

Budget, 

EMPG, 

Title III 

3-5 years High 

Prevention 

Division 

Chief 

This is a new action. 

The Glenwood Springs Fire 

Protection District implements 

fuel management projects as 

funds are available.  



 Section Seven: Glenwood Springs Fire Protection District Profile 

 

Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 49 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Develop Regional 

Response Plan:  

Develop regional response 

plan for all hazmat releases. 

This would include 

mapping vulnerable areas 

and critical management 

sites. 

Hazardous 

Materials 
1,3,4 $30,000 

Fire 

Districts’ 

Budget, 

Title III, 

County 

General 

Fund 

2-5 years High Fire Chief This is a new action.  

Ensure Fire Protection: 

Ensure all areas of the 

county are covered by a fire 

protection district.  

Wildfire 1,3,5 Unknown 
Fire District 

Budget 
1-3 years High 

Prevention 

Division 

Chief 

This is a new action. 

Fire Resistant Building 

Materials: 

Retrofit critical facilities 

with fire resistant building 

materials.   

Wildfire 1,2,3 
Varies by 

project 

Fire District 

Budget, 

County 

General 

Fund 

Ongoing Medium 

Prevention 

Division 

Chief 

This is a new action.  

Conduct Hazmat 

Training Conduct hazmat 

training and acquire 

necessary equipment.  

Hazardous 

Materials 
1,3 Unknown 

Fire District 

Budget 
3-5 years Low Fire Chief This is a new action. 

Create Wildfire Response 

Plan 
Wildfire 1,2 $30,000 

Fire District 

Budget, 

EMPG, 

Title III 

1-2 Years High 

Fire Chief, 

Prevention 

Division 

Chief 

This is a new action. 
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Grand Valley Fire Protection District Profile 
 

Location & Geography 
The Grand Valley Fire Protection District is 320 square miles in size and is a mix of private and federal 

lands.  The Grand Valley FPD owns 3 fire stations:  

• Station #1, Battlement Mesa Fire Station is where the District administration offices and full time 

staff are located.  

• Station #2, Parachute Fire Station is where a full complement of equipment is staged to provide 

immediate coverage for the Town of Parachute.  

• Station #3, Rulison Fire Station is located on the eastern portion of the District. It was built at a 

time when there were several volunteers living in this area. Now it is used to store the District’s 

reserve equipment and provide immediately ready equipment in the Rulison area, which can be 

accessed by either GVFPD or Colorado River Fire Rescue personnel.  

 

The stations listed above are also identified as the District’s critical facilities. The District also has a 5-acre 

piece of property located along County Road 215, on the north end of Parachute that it will be developing 

as a training center (Non-Critical at this time).  

 

Population & Housing  
The most recent oil shale boom and bust was during the boom of the late 70’s and the Exxon bust of 1982 

and the subsequent Unocal shutdown of 1988-89. Natural gas development came back to the area shortly 

after the oil shale pullout. Each time there is a boom; there is an increase in population, construction, and 

other activities and conversely a decrease during periods of bust. The District is currently in the third year 

of declining assessment in valuations.  This decline is due to the natural oil and gas storage capacities 

becoming maxed out and the continuing decline in natural gas prices.  

 

Battlement Mesa Company states that rental units are starting to fill in a positive direction. There is 

however, a large amount of properties for sale and in foreclosure in the District.  The District experienced 

a large rise in retirement aged persons. The makeup of the community was largely bedroom community 

working families and retirees. During the last boom period, area rent went up and large numbers of retirees 

left the District. When rents fell back down to previous rates, these members of the community did not 

return. Now the District is predominantly a mix of old time residents, up-valley blue-collar workers and oil 

& gas workers.  

 

According to the 2008 Accountability reports for Bea Underwood Elementary School, almost 50 percent 

of the students are and have been eligible to free and reduced lunches. There are three major groups of 

housing trends in the District: prior to oil shale, during oil shale startup and after the Exxon oil shale bust.  

 

After the Exxon oil shale bust, Battlement Mesa saw a boom in housing starts. After the Exxon bust, the 

man camp was removed and the sites were converted to modular home sites for sale. Some of the initial 

increase was due to the Unocal plant start up and employees moving into the area to be closer to the jobsite. 

Another group of persons moving to the area were the retirees. Battlement Creek Village, Mesa Ridge, 

Stone Ridge, Canyon View and the Fairways were all developed to accommodate this additional growth. 

Parachute benefited from an increase in housing starts as well. The age of area began to shift to an older 

population. It remained such until the latest natural gas boom, at which time the retirees began to start 

leaving and the population started shifting back to a younger family aged group.  
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Transportation   
The District is bisected by I-70, a major transportation route that serves the entire region and is critical to 

ongoing functioning of the economy.  

 

Mitigation Success: 

The District has budgeted funds to be used toward mitigation and community awareness since the 

Monument Gulch fire of 1999. The District has partnered in the past with the Division of Wildlife, Soil 

Conservation and Battlement Mesa Company on both pre-fire and post-fire mitigation activities. The 

District has developed a “How to be Firewise in Western Colorado” video, using local talent and a grant 

from the Colorado State Forest Service. The District has partnered with the Town of Parachute to conduct 

fire mitigation and training with its new members around the Town’s water supply cistern. 

  

 

Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Grand Valley Fire Protection District and whether they are in known hazard areas. 

 

Table GVFPD.1: Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazards 

Geologic 

Hazards 

1 Station 1 No No Low None 

2 Station 2 No Yes Low Soils 

3 Station 3 No No Low None 
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Figure GVFPD.1: Critical Facilities 
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Grand Valley FPD Hazard Prioritization 
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing the District’s 

unique risks to the following natural hazards:   

• Wildfire  

• Flood  

• Landslides  

• Hazardous Materials 

• Winter Storms  

• Soils 

 

Wildfire 
The Grand Valley Fire Protection District, as well as the rest of Garfield County, is prone to several 

wildfires per year. The local planning team indicated that most wildfires within the district are naturally 

caused. However, some fires are caused by controlled burns, trailer safety chains, and steel belts in tires. 

The district utilizes several methods to implement wildfire mitigation each year. Along with education and 

outreach, the district specifically targets certain areas within the district to implement mitigation projects 

each year.  

 

Flood 
The District would like to work with the County and other partners to address flood risk to the following 

non-District-owned infrastructure that is critical to the District operations:  

• The increased potential for bridge damage to the Parachute/Battlement Mesa Bridge that was of 

concern during high-water flows. 

• Town of Parachute water treatment facility  

• Battlement Mesa water treatment facility. 

 

Landslides, Mud/Debris Flow, Rockfall 
The area between Rifle and Parachute was identified as prone to landslides. Specific concerns include 

disturbed soil as a part of oil/gas development or wildfire, water quality concerns in landslide falls into 

river, and localized flooding when landslides fill ditches.   

 

Winter Storms 
The biggest concern regarding winter storms is the impact on transportation routes. One area of specific 

concern is the bridge across the Colorado River on County Road 300 between Parachute and Battlement 

Mesa. Much of the District’s population commutes to other communities for employment, and a large 

percentage of them cross the bridge. Icy conditions from winter storms can cause an increase in accidents 

on the bridge.  

Hazardous Materials 
The main concern regarding hazardous materials is the proximity to I-70, railroad, and oil/gas industry. The 

local planning team indicated there are chlorine storage facilities within the district as well. The most 

common materials released are fuels caused by traffic accidents. For oil/gas industry related spills, the fire 

district provides immediate response and containment, then the oil/gas companies manage response and 

clean up.   

 

Soils 
According to the local planning team, Parachute is built on alkaline soils that are prone to expansion. This 

leads to significant investments in property and infrastructure repairs each year.  
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Additional Concerns 
One concern of the district is the reliance on the oil and gas industry. The local planning team indicated 

that 93 percent of the district funding comes from the oil and gas industry. When the oil and gas industry 

fluctuates, it has a large impact on the district’s budget. At the time of this plan writing, the district 

experienced a 48 percent cut to the annual budget due to the economics of this industry. Because the district 

owns all its resources (has no debt), the budget fluctuations have the largest impact on staffing. This affects 

not only the response to hazardous events but the implementation of mitigation actions as well.  

 

Another source of concern is the lack of access points across the Colorado River. Evacuations would be a 

challenge with three bridges over sixteen miles; especially if one of those routes was blocked and/or 

damaged. 

 

Capability Assessment 
Due to the unique structure of fire protection districts, the typical capability assessment table was not used. 

The following table summarizes the district’s overall capabilities. The Grand Valley Fire Protection District 

will continue to utilize existing relationships with local, county, state, and federal agencies to aid in the 

implementation of mitigation projects.  

 
Table GVFPD.3: Capability Assessment 

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed 

to implement mitigation projects? 
Limited 

Does the jurisdiction have the staff/expertise to implement 

projects? 
High 

Does the jurisdiction have the community support to 

implement projects 
High 

Does the jurisdiction have the time to devote to hazard 

mitigation? 
Limited 

 

Plan Integration 
Grand Valley Fire Protection District participated in the 2012 Garfield County CWPP. This plan identified 

areas within the district with an increased risk of wildfire, and identifies strategies to mitigate wildfire 

impacts. Grand Valley Fire Protection District will continue to participate in future updates to this plan. 

 

Grand Valley Fire Protection District participated in the Parachute-Battlement Mesa Emergency Operations 

Plan that was completed in early 2017. This plan addresses the hazards of greatest concern to the District, 

identifies scenarios that would require evacuations, and provides a clear assignment of responsibility during 

an emergency. The plan also includes mitigation activities that are consistent with the goals and strategies 

of this hazard mitigation plan update.  



 Section Seven: Grand Valley FPD Community Profile 

 

Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 55 

Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Community Wildfire 

Protection Plan: 

Participate in the ongoing 

development of an updated 

CWPP to ensure that future 

updates to the CWPP and 

the Garfield County Natural 

Hazard Mitigation Plan are 

coordinated to reflect the 

best available data and 

comprehensive set of risk 

reduction actions 

Wildfire 1,2,3,4,5 Unknown 

Fire 

Districts’ 

Budget, 

Garfield 

County 

General 

Fund 

1-2 years High Fire Chief 

This is a new action. Grand 

Valley participated in the 2011 

Garfield County Plan and will 

participate in the upcoming 

plan update. 

Identify Risk Areas: 

Utilize the NHMP and 

CWPP to identify areas of 

risk and start to preplan 

areas of the districts 

wildland urban interface 

Wildfire 1 Staff Time 

Fire 

Districts’ 

Budget 

Ongoing High Fire Chief 

This action was originally 

identified in the 2012 plan. The 

Grand Valley FPD 

continuously identifies and 

prioritizes areas of risk for 

mitigation projects.  

Public Education: 

Continue outreach and 

education for wildfire issues 

Wildfire 1,5 Staff Time 

Fire 

Districts’ 

Budget 

Ongoing High Fire Chief 

This action was originally 

identified in the 2012 plan. 

Fire District utilizes several 

public education strategies 

including an annual meeting, 

publications, etc. 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Assist Public with Grant 

Process: 

Assist property owners with 

the Colorado State Forest 

Service grant process 

Wildfire 4,5 Staff Time  

Fire 

Districts’ 

Budget 

1-3 years Low Fire Chief 

This action was originally 

identified in the 2012 plan The 

Fire District will assist 

property owners in mitigation 

projects when funding and 

staff time are available.   

Identify Flood Risk Areas: 

Work with the County and 

other partners to address 

flood risk areas and impacts 

to critical infrastructure 

Flooding 2 Staff Time 

Fire 

District’s 

Budget 

1-2 years Low Fire Chief 

This action was originally 

identified in the 2012 plan The 

Fire District regularly monitors 

infrastructure for flooding 

impacts and coordinate with 

County. 

 

Removed Actions: 

Action and Description 
Hazards 

Addressed 
Reason for Removal 

Community Wildfire Protection Plan: 
Complete the Community Wildfire Protection Plan and identify areas of 

potential mitigation 

Wildfire 
This action was originally identified in the 2012 plan. 

Redundant with other mitigation actions 
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Town of New Castle Community Profile 
 

Planning Team  
Name Title 

Tim Cain Town Planner 

John Wenzel Public Works Director 

Tony Pagni Chief of Police 

 

Location and Geography 
The Town of New Castle is located in Garfield County, Colorado along Interstate 70 and the Colorado 

River on the Western Slope of the Rocky Mountains. New Castle is approximately 76 miles east of Grand 

Junction and 169 miles west of Denver and lies at an elevation of 5,597 feet above sea level. The total land 

area of the community is 2.69 square miles.   

 

Population and Demographics 
According to the 2015 U.S. Census Bureau the population of New Castle is approximately 4,569.  New 

Castle’ population for the period 2000-2015 increased an average of 172 persons per year with an average 

annual growth rate of 8.7%.  

 
Figure NCS.1: Population 1930 - 2015 

 
Source: US Census Bureau, Local Planning Team  

 

The most vulnerable components of the population in a disaster are women, children, minorities, and the 

poor. In comparison to the County, New Castle’s population was: 
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• Slightly younger.  The median age of New Castle’s population was 32.5 years old in 2015, 

compared with the County average of 35.9 years old. The age-distribution of New Castle’s 

population has increased since 2009, when the medium age was 30.2 years. New Castle had a larger 

proportion of people under 20 years old (34.1%) than the County (28.7%). 

• More ethnically diverse.  Since 2000, New Castle has grown more ethnically diverse. In 2000, 

12% of New Castle’s population was Hispanic (1,170 people). In 2015, 29% of New Castle’s 

population was Hispanic (1,326 people).  This trend is similar to the increasing ethnic diversity in 

Garfield County, where Hispanic population increased from 24% to 28.1% of the population 

between 2009 and 2015.  

• Similar poverty rate. The poverty rate in New Castle (8.1% of people living below the federal 

poverty line) was similar to the County’s poverty rate (8.3%) in 2015. 

 

Employment and Economics 
Most New Castle residents find employment outside of the community in Glenwood Springs, the Roaring 

Fork valley, the Eagle Valley and the Rifle area.  

 

• Higher household income. New Castle’s median household income in 2015 ($66,818) was about 

$10,228 more than the County ($56,590).  

• More long-distance commuters. About 13% percent of workers in New Castle commuted for 

fewer than 15 minutes, compared with about 31% of workers in Garfield County. About 49% of 

workers in New Castle commute 30 minutes or more to work, compared to about 40% of the County 

workers. This is an indicator of the importance of the transportation infrastructure within the City 

and the connection to County infrastructure for the local economy. 

• Similar mix of industries. New Castle’s major employment sectors, accounting for 10% or more 

of employment each, were: Construction, Retail Trade, Educational Services and Health Care, and 

Arts, Entertainment and Recreation.  

Housing 
Many of the houses in the original New Castle town site were built in the early 20th century and are mostly 

stick-built with very few brick homes. Likely, many are not up to present building codes and may be in 

poor condition and at a much higher risk compared to newer subdivisions (River Park, Lakota Canyon 

Ranch, Castle Valley Ranch, Shibui, etc.). There are a few homes and commercial buildings that still stand 

after over 120 years. Several of the original and newer town site commercial buildings also house people 

on the second floor which may create the potential for seismic vulnerability should a significant event occur. 

In comparison to Garfield County, New Castle’s housing stock was: 

 

• More owner-occupied. About three-quarters of New Castle’s housing were owner-occupied, 

compared with about two-thirds of Garfield County. 

• Younger. New Castle had a smaller share of housing built prior to 1970 than the County (12.8% 

compared to 19.9%).  

• More multifamily. About 68% of housing in New Castle was single-family detached, compared 

with 60% on the County’s housing. New Castle had a smaller share of mobile and manufactured 

housing (3.6%) compared to the County (10.4%). The newer single-family homes and multifamily 

dwelling units are mostly stick-frame and are up to present building code standards. 
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Land Use, Development, and Transportation 
The population of New Castle has grown rapidly in the last two decades. This growth is expected to continue 

as several new developments are planned, including: residential development, offices, and co-housing for 

seniors. The rapid growth in New Castle led to some growing pains as population began to outpace the 

capacity of municipal infrastructure. New Castle recently invested $9 million into their wastewater facility 

to improve capacity. The town is in the process of updating additional infrastructure such as: the water 

treatment facility, sewer lines, and raw water irrigation system.  

 

There are no bridges owned or maintained by New Castle. In the event of mass evacuation there are a few 

notable challenges New Castle and its partners will have to manage. They are:   

• The stacking and queuing at the I – 70 interchange is a problem during peak morning and evening 

hours. Evening traffic queues can extend down the length of the off-ramp from the access bridge 

intersection. The vehicle stacking is likely to become more severe as New Castle population 

increase without substantial intersection improvements or an additional interstate interchange.  

• The busy intersection at highway 6 & 24 / Castle Valley Blvd. is stressed during morning and 

evening traffic peaks. The four-way stop and short stacking lanes contribute to frequent congestion. 

The current level of service (LOS) at highway 6 & 24 / Castle Valley Blvd. intersection is “C” at 

non-peak hours and “D” during peak hours. Traffic engineers consider a LOS “D” the minimum 

acceptable LOS and ratings of “E” or “F” are unacceptable because of long intersection wait times. 

As traffic volume increases due to future commercial and residential development, the LOS will 

decrease to “E” or “F” unless intersection improvements are completed.  

• North-South access from downtown New Castle to Castle Valley Blvd or CR 245 is severely 

restricted in vehicle movement due to 7th St., which is narrow and winding; it does not have 

adequate capacity or easy access.  

• The single-lane bridge crossing Elk Creek on the west end of town could incur a huge bottleneck 

if it was the only exit out of town during a mass evacuation. This is a bridge maintained by CDOT 

and is quite old leading to possible failure in the advent of massive flooding.  

• Approximately two miles north of New Castle is another single-lane bridge that could see the same 

scenario as above if it were the only exit out of town as well. This bridge is located at the 

intersection of CR 245 and CR 241. 

 

Critical Facilities and Infrastructure  
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for New Castle and whether they are in known hazard areas. 
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Table NCS.1: New Castle Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 
Wildfire Hazard 

Geologic 

Hazards 

1 Elk Creek Elementary School Yes Yes Moderate Soils Hazard 

2 Kathryn Senor Elementary School No No Low Soils Hazard 

3 Colorado River Fire Rescue 

Station 62 

No Yes Moderate None 

4 New Castle Branch Library No Yes Moderate None 

5 New Castle Town Hall No Yes Moderate None 

6 New Castle Community Center No Yes Moderate None 

7 New Castle Post Office No Yes Moderate None 

8 New Castle Police Yes Yes Moderate None 

9 Riverside Middle School No No Low Soils Hazard 

10 Colorado River Fire Rescue 

Station 64 

No No Moderate None 
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Figure NCS.2: New Castle Critical Facilities 
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Historic and Cultural Resources  
The Town of New Castle was incorporated on February 2, 1888. Its Main Street is a designated historic 

district. Over the years, New Castle’s Historic Preservation Commission, a group of residents and town 

officials, have been committed to the historic preservation of the Town and the future success of Main 

Street. Their efforts have focused on “historic style” improvements between 2nd and 8th Streets (old style 

lamp posts, trees, and benches) and historic landmark designation for selected buildings along Main Street. 

They sought to embellish Main Street’s existing historic character and building stock. 

 

Community Organizations and Programs  
The following are groups or organizations with community interest or stake in a rapid return to “normal” 

should a natural hazard or disaster present itself. These groups are most likely to assist the community, with 

or without direction:  

• New Castle is the gateway to the Flattops region and White River National Forest. A large variety 

of year-round sporting opportunities present themselves to the sportsman. A strong percentage of 

the New Castle population is sport oriented and would respond to assist if called to a hazardous 

situation within the Town.   

• A concerted effort to encourage citizen volunteer efforts has been under way for some time. 

Volunteer groups can be identified through this effort.   

• Numerous churches within the Town have considerable membership. Some citizen oriented non-

profit groups are also based in New Castle. The River Center is an example of the former; its 

mission to determine the needs of the community, recruit volunteers and fulfill those needs. 

• The police department has a neighborhood watch program that provides access to several 

neighborhood citizen groups and/or networks.   

• Other organizations include the Boy Scouts and Lions Club.  

• New Castle has an extensive recreational program with numerous individuals involved and 

generally assigned as teams. In the event of disaster team members and respective families could 

be contacted and assigned as operating units. 

 

Additionally, the town has established several Boards and Commissions to guide decision making and 

implementation of its programs and services:  

• Planning and Zoning Commission 

• Historic Preservation Commission 

• Economic Advisory Committee 

• Parks, Open Space, Trails, and Recreation Committee 

• Climate Action and Environmental Initiative 

 

Administrative Structure 
New Castle is guided by a 7-member Town Council and 6 Departments: 

• Administration 

• Building and Planning 

• Clerk 

• Finance/Treasurer 

• Police  

• Public Works 

 

Hazard Prioritization  
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing New Castle’s 

unique risks to the following natural hazards:   

• Wildfire  

• Flood  

• Landslides, Mud/Debris Flow, Rockfall  

• Hazardous Materials 

• Soils



Section Seven: Town of New Castle Community Profile 

64 Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 

Wildfire  
The top hazard of concern for the town of New Castle is wildfire. The area surrounding New Castle, as well 

as Garfield County, are prone to several wildfires a year. New Castle acknowledges the following 

geographic areas and related vulnerabilities in which local risk is greater than the risk described in the 

County’s risk assessment, and in which additional actions are warranted to reduce the risk to life and 

property:  

• In general, wildfire risk is greatest in the northern portion of New Castle, from the area north of 

Mount Medaris.  

• More specifically, new development on the northeastern edge of town, accessed via Clubhouse 

Drive and Faas Ranch Road has had incomplete mitigation to reduce the risk of wildfire, which 

increases its vulnerability. The golf course at the northeastern edge of town is expected to 

experience accompanying development of new higher-end housing in the coming years, in areas 

that have steep slopes and are at risk from wildfires spreading from the adjacent wildland-urban 

interface.  

• Some nearby coalmines, similar to those in other parts of the County have been smoldering 

underground for over 100 years and provide possible sources of ignition. The Coal Seam fire 

resulted from the same ignition source.  

• A large trailer park near the southwestern border for the Town is vulnerable to fire. Many of the 

park’s residents access services and retail opportunities in New Castle. 

 

Flood  
With this mitigation plan addendum, the Town acknowledges the following geographic areas and related 

vulnerabilities in which local flood risk is greater than the risk described in the County’s risk assessment, 

and in which additional actions are warranted to reduce the risk to life and property from flooding.  

• The Town’s potable water head gate, located on East Elk Creek, is vulnerable to flood damage. 

While it is outside of the Town’s limits, it is a town-owned facility.   

• A bridge crossing on CR 245 at East Elk Creek (a Garfield County controlled facility outside the 

Town’s limits) is critical to the safe and efficient flow of transportation into and out of the Town.   

• A wastewater / effluent discharge on the Colorado River could become blocked in a flood, 

damaging the Town’s ability to effectively manage water.   

• Grand River Park along the Colorado River in the southeast portion of the Town is subject to flood 

events. 

 

Mitigation Success: 

The following projects show a track record of success in implementation:  

• 7th Street Project (2001): The Town of New Castle used its own funds and equipment to create a 

diversion structure to protect residents from storm water flooding during heavy rain. Property 

owners along 7th Street were suffering repeated flood damages (although no repetitive loss 

properties as defined by the NFIP). The project included construction of a channel at the western 

base of Mount Medaris. The channel diverts floodwaters away from private property and into the 

public right-of way. The project has been tested several times by heavy rainfall since its 

construction and no losses have been suffered. The diversion structure was constructed with limited 

funds and should be considered temporary. Future improvements should include channel 

enlargement, bank armament and construction of a storm water detention basin.  

• N. Wild Horse Project (2007): The Town of New Castle used its own funds to contract 

improvements to the N. Wildhorse drainage area. The project is intended to protect future 

residential development from large and infrequent flooding and debris flows. The project included 

channeling floodwater under the roadway and into an improved parkland area. The improvements 

include installation of large galvanized culverts and an armored channel. The improved parkland 

is designed to act as a water and debris basin.  
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• Hwy 6 Project (2002): At the request of the Town, land developers created a diversion structure to 

protect businesses and residents from storm water flooding during heavy rain. Property owners 

along Hwy 6 were suffering repeated flood damages (although no repetitive loss properties as 

defined by the NFIP). The project included construction of a channel at the eastern base of Mount 

Medaris. The channel diverts floodwaters away from private property and into the public right-of-

way. The project has been tested several times by heavy rainfall since its construction and no losses 

have been suffered. The diversion structure was constructed with limited funds and should be 

considered temporary. Future improvements should include channel enlargement, bank armament 

and construction of a storm water detention basin.  

• C Ave. Drainage Project (2008): A series of detention basins were created above the downtown 

district that suffered from repetitive flooding. The basins were constructed by land developers and 

are located in Castle Valley Ranch PUD, above the C Ave. drainage channel. The basins are 

designed to fill up and hold excess floodwaters until the system can recover and drain naturally. 

The project has been tested several times by heavy winter runoff and no losses have been suffered. 

 

The National Flood Insurance Program (NFIP)  

The Town of New Castle participates in the NFIP by adopting and enforcing floodplain management 

ordinances to reduce future flood damage. In exchange, the NFIP makes federally backed flood insurance 

available to homeowners, renters, and business owners in these communities. Preliminary Flood Insurance 

Study (FIS) Flood Insurance and Rate Maps (FIRM) are not available for New Castle. The initial Flood 

Hazard Boundary Map (FHBM) was identified on 7/25/1975. There are no repetitive flood loss properties 

in Town of New Castle.  

 
Table NCS.3: New Castle NFIP Statistics 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses Total Payments 

New Castle 0 N/A N/A 0 N/A 

Source: https://bsa.nfipstat.fema.gov/reports/1040.htm  

 

Landslide, Mud/Debris Flow, Rockfall   
Several areas within the Town of New Castle experience landslides and debris flows in ways that affect the 

residents and infrastructure of the Town. The following geographic areas and related vulnerabilities 

experience local landslide and debris flow risk that is greater than what is described in the County’s risk 

assessment. Additional actions are warranted to reduce the risk to life and property from landslides and 

debris flows in these areas:  

• Mount Medaris is a small range with steep slopes that runs through the Town of New Castle from 

east to west. It is located just to the north of the historic downtown area. This area is subject to 

debris flows and rock fall that impact downtown New Castle and areas in the immediate vicinity.   

• The southern boundary of the Town is flanked by steep slopes and is subject to debris flows and 

rock fall.  

 

Currently, mitigation is incorporated within the development review process. On a case-by-case basis, an 

engineering review focused on landslide mitigation is required for new development.   

 

Hazardous Materials  
Several hazardous materials transfer routes (most notably I-70 and the rail line) bisect the County; spills or 

accidents along these lines, which also run near the Colorado River, could result in contamination of the 

source of drinking water for many communities in the County. In New Castle, the railroad tracks run 

adjacent to the historic downtown area; spills there from accidents could result in economic loss and impact 

the health and safety of residents and retail patrons in this area. The Town’s drinking water source is Elk 
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Creek; as a result, spills upstream on the Colorado would not affect the Town’s drinking water source, but 

would affect wildlife habitat and recreational areas. 

 

Soils 
Many buildings within New Castle have experienced damages due to collapsing and expanding soils. 

Several homeowners have utilized remedial actions such as mud jacking to stabilize their foundations. 

Currently, a soil review is a required component of the development review process.  

 

Capability Assessment 
 
Table NCS.4: New Castle Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes (2009) 

Capital Improvements Plan Yes 

Economic Development Plan No – in development 

Emergency Operational Plan Yes (County) 

Floodplain Management Plan No 

Storm Water Management Plan Yes 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 

Building Codes Yes 

National Flood Insurance Program No 

Community Rating System  

Other (if any) Yes 

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  Yes 

Chief Building Official Yes 

Civil Engineering Yes 

Local Staff Who Can Assess 

Community’s Vulnerability to Hazards 
Yes  

Grant Manager Yes – Shared 

Mutual Aid Agreement Yes 

Other (if any)  

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year 

plan  
Yes 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific 

Purposes such as Mitigation Projects 
Yes 

Gas/Electric Service Fees Yes 

Storm Water Service Fees No 

Water/Sewer Service Fees Yes 

Development Impact Fees Yes 
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Survey Components/Subcomponents Yes/No 

General Obligation Revenue or Special 

Tax Bonds 
Yes 

Other (if any)  

Education 

& 

Outreach 

Capability 

Local citizen groups or non-profit 

organizations focused on 

environmental protection, emergency 

preparedness, access and functional 

needs populations, etc. 

Ex. CERT Teams, Red Cross, etc.  

Yes 

Ongoing public education or 

information program (e.g., responsible 

water use, fire safety, household 

preparedness, environmental 

education) 

Yes 

Natural Disaster or Safety related 

school programs 
No 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA Yes 

Other (if any)  

Overall Capability Limited, Moderate, High 

Does your jurisdiction have the financial resources 

needed to implement mitigation projects? 
Limited 

Does your jurisdiction have the staff/expertise to 

implement projects? 
Moderate 

Does your jurisdiction have the community support to 

implement projects? 
Moderate 

Does your jurisdiction’s staff have the time to devote 

to hazard mitigation? 
Limited 

 

Plan Integration 
The following provides a summary of the community planning mechanisms that were analyzed using 

guidance from FEMA’s 2014 Plan Integration Guide.  

 

The New Castle Municipal Code was adopted in 2013 and incorporates mitigation in several ways. The 

code limits development within special flood hazard areas, restricts the storage of fuels such as dead or 

diseased trees within corporate limits, and establishes the town engineer’s development review process. 

The development review process includes consideration for hazards such as flooding, slope, geologic 

hazards, and fire.  

 

The New Castle Comprehensive Plan developed in 2009, incorporates hazard mitigation by mapping hazard 

areas such as: slope, soils, and flooding. The plan also includes polices that focus on: 

• Management of riparian areas 

• Stormwater management 

• Water conservation 

• Prohibiting new development in natural hazard areas 

 

The Comprehensive Plan will be updated within the next couple of years. During that plan update, New 

Castle will explore options to further integrate hazard mitigation.  
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New Castle participated in the Source Water Protection for the Colorado River Partnership in 2013. This 

Source Water Protection Plan identifies potential risks to surface water and groundwater quality within the 

watershed, promotes management practices to protect and enhance the drinking water supply, and provides 

for a comprehensive action plan in case of an emergency that threatens or disrupts the community water 

supply.   
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Mitigation Action Items  
Action items identified through the planning process are an important part of the mitigation plan. Action items are detailed recommendations for 

activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the definition of mitigation, 

they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Update Flood Insurance 

Rate Maps: 
Update the city’s FIRMs as 

funding becomes available 

Flood 1,2,3,4,5 Staff Time 

New Castle 

General 

Fund 

1 Year High 

Floodplain 

Administrator, 

County 

Planning 

This action was originally 

identified in the 2012 plan. 

Garfield County is in the 

process of updating FIRM 

maps county-wide. The maps 

could become effective in 

early 2018. 

National Flood Insurance 

Program: Continue 

compliance with the NFIP 

through the enforcement of 

local floodplain ordinances 

Flood 1,5 Staff Time 

New Castle 

General 

Fund 

Ongoing High 
Floodplain 

Administrator 

This action was originally 

identified in the 2012 plan. 

New Castle maintains in 

good standing with the 

NFIP.  

Debris Flow Barricades: 
Construct diversions and 

barricades to control debris 

flows from Mt. Medaris and 

Grand Hogback Mountain 

Debris 

Flow 
1,3 $580,000 

DOLA, 

CDOT 
2-4 Years Medium Public Works 

This action was originally 

identified in the 2012 plan. 

Not yet started 

Improve Evacuation 

Routes: 

Evaluate the Elk Creek bridge 

to identify opportunities to 

increase ingress/egress and 

implement most effective and 

cost efficient alternative(s).   

All 

Hazards 
1,3 Unknown 

New Castle 

General 

Fund, CDOT 

5+ Years Medium Public Works 
This is a new action. 

Not yet started.  

Review Development 

Codes: Coordinate with 

Garfield County to review 

development codes and 

improve opportunities to 

mitigate wildfires near the 

communities 

Wildfire 2,5 Unknown Staff Time 1-2 Years Medium Planning 

This action was originally 

identified in the 2012 plan. 

Will correspond with 

Comprehensive Plan update 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Comprehensive Plan:  
Review Comprehensive Plan 

and development codes for 

opportunities to more 

effectively reduce risks to 

new development and public 

property 

All 

Hazards 
1,5 $5,000 

New Castle 

General 

Fund 

1-2 Years Medium Planning 

This action was originally 

identified in the 2012 plan. 

Currently in the process of 

updating the downtown and 

trails portions of the plan.  

Install Railroad Arm: 

Install railroad crossing arm 

at intersection of rail and 

roadway.   

Hazardous 

Materials 
1 

$1 Million 

per arm 

New Castle 

General 

Fund, Union 

Pacific  

5+ Years Medium Police Chief  
This is a new action. 

Not yet started.  

Expand Response 

Capabilities: 

Expand hazardous materials 

response capabilities   

Hazardous 

Materials 
1,3 Unknown 

New Castle 

General 

Fund 

2-5 Years Low 

Police 

Department, 

Public Works 

This is a new action. 

Not yet started. 

Fire Resistant Building 

Materials: 

Install fire resistant building 

materials in critical facilities  

Wildfire 1, 2, 4 
Varies by 

building 

New Castle 

General 

Fund 

5+ Years Low 
Public Works, 

Planning 

This is a new action. 

Not yet started.  

 

Removed Mitigation Action Items  

Action and Description 
Hazards 

Addressed 
Reason for Removal 

72-Hour Kits: 

Continue to encourage citizens to prepare and maintain 72-hour kits  
All Hazards 

This action was originally identified in the 2012 plan. 
This action will be led by County Emergency 

Management. 

Undertake wildfire mitigation for the Castle Valley Ranch and Elk Run 

Areas, including clearing and maintaining fire breaks and other fire 

defensive areas 

Wildfire  

This action was originally identified in the 2012 plan. 
This action will be led by the Colorado River Fire 

Rescue. New Castle will continue to support the district 

in these efforts. 

Undertake wildfire mitigation for the Lakota Canyon Ranch.  Identify, clear, 

and maintain fire defensive areas and fire breaks  
Wildfire 

This action was originally identified in the 2012 plan. 
This action will be led by the Colorado River Fire 

Rescue. New Castle will continue to support the district 

in these efforts. 

Armor the flood banks surrounding the Grand River Park Flood 
This action was originally identified in the 2012 plan. 
This action was determined to be no longer needed. 
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Completed Mitigation Action Items  

Action and Description Hazards Addressed Goals Funding Lead Agency Status 

Continue to educate citizens about 

ways to weatherize their homes, as 

well as safe emergency heating 

equipment 

Winter Storms 1,4,5 
New Castle General 

Fund 

Public Works, 

Utilities  

This action was originally 

identified in the 2012 

plan. New Castle 

provides several 

educational resources via 

the Town website.  

Survey/map areas of critical concern 

for stream banks on East Elk Creek 

above the Town’s potable water 

intake as a first step in fortifying the 

stream banks to reduce the risk to 

the intake from flooding 

Flood 2 
New Castle General 

Fund 
Public Works 

This action was originally 

identified in the 2012 

plan. Efforts by Public 

Works have identified 

that the potable water 

intake is in good 

condition with a low 

chance of flooding.  
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Town of Parachute Community Profile 
 

Planning Team 
Name Title 

Stuart McArthur Town Manager 

Mark King Public Works Director 

Chris Bornholdt Garfield County Emergency Manager 

 

Location and Geography 
Parachute is located in Garfield County in northwestern Colorado. Parachute covers an area of 1.67 square 

miles.   

 

Population and Demographics 
Parachute’s population grew from about 1,006 people in 2000 to 1,095 people in 2015, an increase of 89 

people at an average annual growth rate of 0.6 percent. Parachute’s population accounted for 1.9 percent of 

Garfield County’s population in 2015. 

 
Figure PRC.1: Population 1930 - 2015 

 
Source: US Census Bureau 

 

The most vulnerable components of the population in a disaster are women, children, minorities, and the 

poor. In comparison to the County, Parachute’s population was:  

 

• Slightly younger. The mean age of Parachute was 29.2 years old in 2015, compared with the 

County average of 35.9 years. The mean age in Parachute decreased from 2009, when the mean 

age was 32.4 years old.  Parachute has a larger proportion of people under 20 years old (34.1 

percent) than the County (28.7 percent).  
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• Decreased ethnic diversity. Since 2009, Parachute ethnic diversity decreased. In 2009, 38 percent 

of Parachute’s population was Hispanic or Latino (412). By 2015, about 28 percent of Parachute’s 

population was Hispanic (307 people). The Hispanic population in the County has grown from 24 

percent in 2009 to 28 percent in 2015.  

• More likely to be in poverty. The poverty rate in Parachute (23.9 percent of families living 

below the federal poverty line) was higher than the County’s poverty rate (8.3 percent) in 2015. 

 

Employment and Economics 
Consideration of Parachute’s economy is important in mitigation planning. In comparison to Garfield 

County, Parachute’s economy had:3 

 

• Similar mix of industries. Parachute’s major employment sectors, accounting for 10 percent or 

more of employment each, were: Agriculture, Construction, Retail Trade, and Waste Management 

Services (professional, scientific, management and administration). 

• Lower household income. Parachute’s median household income in 2015 ($32,917) was about 

$23,673 lower than the County ($56,590).  

• Fewer long-distance commuters. About 40 percent of workers in Parachute commuted for fewer 

than 15 minutes, compared with about 31 percent of workers in Garfield County. About 30 percent 

of workers in Parachute commute 30 minutes or more to work, compared to about 40 percent of 

the County workers.  

 

Housing 
Understanding the characteristics of Parachute’s housing stock is important to mitigation planning. Housing 

that is in poor condition is more likely to be at-risk during recovery than housing in good condition. Some 

indicators of condition include housing tenure and housing age, with older renter-occupied housing is more 

likely to be in poor condition than newer owner-occupied housing. In comparison to Garfield County, 

Parachute’s housing stock is: 

 

• More renter-occupied. About 52.1 percent of occupied housing units in Parachute are renter 

occupied compared with 35 percent of occupied housing in Garfield County.  

• Newer. Parachute had a smaller share of housing built prior to 1970 than the County (15.1 percent 

compared to 19.9 percent).  

• More multifamily. Parachute had a larger share of multifamily housing with five or more units per 

structure (49 percent) than the County average (12 percent). About 28 percent of housing in 

Parachute was single-family detached, compared with 60 percent on the County’s housing. 

Parachute had a larger share of mobile and manufactured housing (10.8 percent) compared to the 

County (10.4 percent). 

 

The local planning team indicated that a large portion of the homes in town are trailers or old/low quality 

construction. These structures are more vulnerable to hazards such as high winds.  

 

Land use, Development, and Transportation 
Regional transportation routes bisect the town, including I-70 (which is also a hazardous materials 

transportation route) and a rail line. 
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Critical Facilities and Infrastructure 
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified by the local planning team as a part of this plan update. The following 

table and figure provide a summary of the critical facilities for Parachute and whether they are in known 

hazard areas. 

 
Table PRC.1: Parachute Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazard 

Geologic 

Hazards 

1 Grand Valley High School No No None Soils Hazard 

2 Parachute Town Hall No Yes None None 

3 Parachute Rodeo Grounds Yes Yes None None 

4 Parachute Branch Library Yes Yes None None 

5 Grand Valley Center for Family 

Learning 

No No None Soils Hazard 

6 Parachute Police No Yes None None 

7 Grand Valley Fire Protection 

District 

No Yes None Soils Hazard 



 Section Seven: Town of Parachute Community Profile 

 

Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 75 

Figure PRC.2: Parachute Critical Facilities 
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Historic and Cultural Resources 
The Wasson-McKay Place is the one site in Parachute located on the National Register for Historic Places.  

 

Administrative Structure 
Parachute is guided by a 7-member Board of Trustees and 6 departments: 

• Finance 

• Community Development 

• Parks and Recreation 

• Town Clerk 

• Police Department 

• Public Works 

 

Community Organizations & Programs 
There are several community organizations and programs in Parachute that could assist in implementing 

mitigation measures: 

• Middle Colorado Watershed Council 

• Chamber of Commerce 

• Homeowners Associations 

• Neighborhood Watch Groups 

 

Hazard Prioritization 

This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing Parachute’s 

unique risks and concerns to the following hazards: 

• Wildfire 

• Flood 

• Landslide and Debris Flow 

• Soils 

• Winter Storms 

• Hazardous Materials  

• Severe Winds 

 

Wildfire 
The frequency of wildfire within Garfield County and the surrounding areas makes this hazard a concern 

to the town of Parachute. The proximity of the oil and gas industry adds an additional vulnerability to 

wildfire.  

  

Flood 
Concerns focus on the proximity to the Colorado River. Areas of specific concern are the water plant, 

bridge, and Cottonwood Apartments. If the Cottonwood Apartments were to flood, it would affect one-

third of the population of Parachute.  

 

The National Flood Insurance Program (NFIP) 

Parachute participates in the NFIP by adopting and enforcing floodplain management ordinances to reduce 

future flood damage. In exchange, the NFIP makes federally backed flood insurance available to 

homeowners, renters, and business owners in these communities. Preliminary Flood Insurance Study (FIS) 

Flood Insurance and Rate Maps (FIRM) are effective as of October, 15, 1985. There are no repetitive loss 

properties in Parachute. 

 
Table PRC.2: Parachute NFIP Statistics 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses Total Payments 

Parachute 3 $783,100 $3,135 0 N/A 

Source: NFIP Community Status Book, February 2017; NFIP Claim Statistics 
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Landslide and Debris Flow 
Local concerns focus on the potential for debris flows to close transportation routes. In 2013, a debris flow 

closed Highway 13 and I-70.  

 

Expansive Soil 
Expansive soil has become a costly hazard within the town of Parachute. Earth underneath buildings and 

roadways are moving. The town has spent two million dollars in the last couple of years replacing roads 

due to expansive soils. Areas of specific concern are Diamond Avenue and Diamond Loop and I-70. The 

unevenness of I-70 was identified as a major concern by the town of Parachute. The unevenness is due to 

expansive soils and results in an increased vulnerability to secondary hazards such as hazardous material 

spills and difficulty removing snow and ice from the route.  

 

Winter Storms 
Severe winter storms occur annually in Parachute. Due to the small number of staff for the town, Parachute 

is concerned with the capability for snow removal response.  

 

Hazardous Materials 
Hazardous materials spills are a concern to the town due to the proximity of I-70, the rail line, and the oil 

and gas industry. There is a large number of pipelines and oil and gas developments near the town. The 

proximity of this industry is an inherent vulnerability. In the past, a gas pipeline burst near town in Parachute 

Creek. New industrial businesses within Parachute have led to an increase in concern related to hazardous 

material spills. These new businesses house multiple chemicals including methane and butane within their 

facilities.  

 

Severe Winds 
The town of Parachute regularly experiences high winds. Past high wind events have led to the roofs of the 

town shop and homes blowing off. Parachute holds an annual trash clean up in town. This event removes 

potential debris and mitigates potential water quality issues.  

 

Additional Concerns 
The local planning team indicated that the town experiences a power outage nearly every storm. Water 

plants are shut off during power outages. The lift stations and town hall have generators.  

 

 

Capability Assessment 
 
Table PRC.3: Parachute Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes 

Capital Improvements Plan Yes 

Economic Development Plan Yes (Component of comprehensive plan) 

Emergency Operational Plan Yes  

Floodplain Management Plan No 

Storm Water Management Plan No 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 
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Survey Components/Subcomponents Yes/No 

Building Codes Yes 

National Flood Insurance Program Yes 

Community Rating System No 

Other (if any)  

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  No 

Chief Building Official Yes (Contractor) 

Civil Engineering Yes (Contractor) 

Local Staff Who Can Assess 

Community’s Vulnerability to Hazards 
Yes 

Grant Manager Yes 

Mutual Aid Agreement Yes 

Other (if any)  

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year 

plan  
Yes 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific 

Purposes such as Mitigation Projects 
No 

Gas/Electric Service Fees No 

Storm Water Service Fees No 

Water/Sewer Service Fees Yes 

Development Impact Fees Yes 

General Obligation Revenue or Special 

Tax Bonds 
Yes (By Vote) 

Other (if any)  

Education 

& 

Outreach 

Capability 

Local citizen groups or non-profit 

organizations focused on 

environmental protection, emergency 

preparedness, access and functional 

needs populations, etc. 

Ex. CERT Teams, Red Cross, etc.  

No 

Ongoing public education or 

information program (e.g., responsible 

water use, fire safety, household 

preparedness, environmental 

education) 

Yes 

Natural Disaster or Safety related 

school programs 
No 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA No 

Other (if any)  
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Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed 

to implement mitigation projects? 
Moderate 

Does the jurisdiction have the staff/expertise to implement 

projects? 
Limited 

Does the jurisdiction have the community support to 

implement projects 
Moderate 

Does the jurisdiction have the time to devote to hazard 

mitigation? 
Limited 

 

Plan Integration 
The following provides a summary of the community planning mechanisms that were analyzed using 

guidance from FEMA’s 2014 Plan Integration Guide.  

 

The Parachute Comprehensive Plan was updated in 2015 and calls for utilizing floodplain areas as trails 

and recreation infrastructure.  

 

The Parachute – Battlement Mesa: Comprehensive Economic Development Strategy calls for 

improvements along the river including bank stabilization.   

 

The 2015 Infrastructure Master Plan includes several projects that would improve water and wastewater 

infrastructure.  

 

Parachute participated in the Parachute-Battlement Mesa Emergency Operations Plan that was completed 

in early 2017. This plan addresses the hazards of greatest concern to the District, identifies scenarios that 

would require evacuations, and provides a clear assignment of responsibility during an emergency. The 

plan also includes mitigation activities that are consistent with the goals and strategies of this hazard 

mitigation plan update.  

 

There are currently no plans to further integrate hazard mitigation into current or future planning 

mechanisms.  

 

Mitigation Action Items 
Short and long-term action items identified through the planning process are an important part of the 

mitigation plan. Action items are detailed recommendations for activities that local departments, citizens 

and others could engage in to reduce risk. Although not all the actions below fit the definition of mitigation, 

they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

Parachute did not participate in the 2012 plan, and thus all the following mitigation actions are new actions. 
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New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Relocate or Floodproof 

Critical Facilities: 

Relocate or floodproof 

critical facilities  

Flooding  1,2 
Varies by 

project 

Parachute 

General 

Fund, 

CDOT 

5+ Years High 

Public Works, 

Town 

Manager 

This is a new action. 

Identified that water plant is in 

floodplain and in need of 

relocation or floodproofing. 

Cottonwood Park has had berm 

installed.  

Purchase Equipment: 

Purchase snow plow to aid 

in snow removal 

Winter 

Storms 
1 

Varies by 

Project 

Parachute 

General 

Fund  

2-5 Years Medium Utilities 
This is a new action. 

Not yet started 

Table Top Exercise: 
Conduct table top exercise 

for hazardous materials 

Hazardous 

Materials 
1,2,3,4,5 $15,000 

Parachute 

General 

Fund 

2-4 Years Medium 

Town 

Manager, 

Garfield 

County 

Emergency 

Manager 

This is a new action. 

Not yet started 

Update Code: 

Update code to improve the 

structural integrity of fences  

Severe 

Wind 
1,5 Staff Time 

Parachute 

General 

Fund 

1 -2 

Years 
High 

Town 

Manager 

This is a new action. 

Not yet started 

Stream Bank 

Stabilization:  

Implement stream bank 

stabilization projects as 

identified.  

Flooding 1,2,4,5 
Varies by 

Project 

Parachute 

General 

Fund, FMA 

5+ Years Medium 

Town 

Manager, 

Public Works 

This is a new action. 

Not yet started 

Road Improvements: 

Work with CDOT to 

improve state maintained 

routes through the county.  

Hazardous 

Soils 
1 

Varies by 

Project 
CDOT Ongoing High 

Town 

Manager 

This is a new action. 

Parachute regularly 

communicates with CDOT to 

identify areas of needed 

improvement.  

Implement Infrastructure 

Master Plan:  

Implement the projects 

within the Infrastructure 

Master Plan. 

Flooding, 

Wildfire, 

Drought 

1,2,4,5 
Varies by 

Project 

Parachute 

General 

Fund, 

DOLA 

5+ Years Medium 

Public Works, 

Town 

Manager 

This is a new action. Parachute 

will implement  

projects from the master plan 

as funds are available.  
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City of Rifle Community Profile 
 

Planning Team:  
Name Title 

Kimberly Bullen Assistant City Manager 

Tommy Klein Chief of Police 

Rick Barth Public Works Director 

Chris Bornholdt  Garfield County Emergency Manager 

 

Location and Geography 
Rifle is a Home Rule Municipality located in Garfield County. The land area covers about 6.96 square 

miles. 

 

Population and Demographics 
Rifle’s population grew from 9,172 people in 2010 to 9,289 people in 2015. Rifle’s population accounted 

for 16 percent of the County’s population in 2015.  

 
Figure RFL.1: Population 1930 - 2015 

 
Source: American Community Survey 2015 - 5 Year Estimates, Local Planning Team 

 

In comparison to Garfield County, Rifle’s population is: 

 

• Younger.  The mean age of Rifle’s population was 31.8 years old in 2015, compared with the 

County average of 35.9 years old. The age-distribution of Rifle’s population has grown slightly 

older since 2009, when the mean age was 30 years. Rifle had a larger proportion of people under 

20 years old (32.2%) than the County (28.7%) in 2015. 
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• Less ethnically diverse.  Since 2009, Rifle grew less ethnically diverse.  In 2009, 28 percent of 

Rifle’s population was Hispanic (2,400 people). By 2015, about 21.6 percent of Rifle’s population 

was Hispanic (2,044 people).  This trend contrasts the increasing ethnic diversity in Garfield 

County, where Hispanic population increased from 24 percent to 28.1 percent of the population 

between 2009 and 2015.  

• More likely to be in poverty.  The poverty rate in Rifle (10.8 percent of people living below the 

federal poverty line) was higher than the County’s poverty rate (8.3%) in 2015. 

 

Employment and Economics 
Consideration of Rifle’s economy is important in mitigation planning. In comparison to Garfield County, 

Rifle’s economy had: 

 

• Similar mix of industries. Rifle’s major employment sectors, accounting for 10 percent or more 

of employment each, were: Construction, Professional, Waste Management Services (professional, 

scientific, management and administrative), Educational Services and Health Care.  

• Lower household income. Rifle’s median household income in 2015 ($54,175) was about $2,400 

lower than the County ($56,590).  

• More commuters. About 38 percent of workers in Rifle commuted for fewer than 15 minutes, 

compared with about 31 percent of workers in Garfield County. About 37.2 percent of workers in 

Rifle commute 30 minutes or more to work, compared to about 40 percent of the County workers.  

 

Housing 
Understanding the characteristics of Rifle’s housing stock is important to mitigation planning. Housing that 

is in poor condition is more likely to be at-risk during recovery than housing in good condition. Some 

indicators of condition include housing tenure and housing age, older renter-occupied housing is more likely 

to be in poor condition than newer owner-occupied housing. In comparison to Garfield County, Rifle’s 

housing stock was: 

 

• Slightly more renter-occupied. Approximately 37 percent of occupied housing units in Rifle are 

renter occupied compared with 35 percent of occupied housing in Garfield County.  

• Older. Rifle has a larger share of housing built prior to 1970 than the County (30.6% compared to 

19.9%).  

• Less multifamily. Rifle has a smaller share of multifamily housing with five or more units per 

structure (6%) than the County average (12%). About 67 percent of housing in Rifle was single-

family detached, compared with 60 percent on the County’s housing. Rifle had a smaller share of 

mobile and manufactured housing (5.3%) compared to the County (10.4%). 

 

Land use, Development, and Transportation 
Rifle maintains a fairly compact urban form. The original town site is located north of I-70 and the Colorado 

River. The majority of the residential districts are within 1-mile of the historic Central Business District. 

Employment centers are located on Airport Road south of I-70 and west of town along Hwy 6. Regional 

commercial and lodging is also found south of I-70 adjacent to Airport Road.  

 

North Rifle, comprised mainly of single-family residential, is bisected by Highway 13. Highway 13 is one 

of the most heavily used Hazardous Material shipping routes in the State of Colorado. This route passes 

near important community assets, including a school, police and fire stations, and commercial areas. This 

section of highway also serves as part of the east-west alternate route through the State when I-70 is closed 

by severe weather or accident. 
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The City of Rifle serves as the gateway to Northwest Colorado. Rifle is served by Interstate 70 (east/west) 

and Highway 13 (north/south). The State maintains two interchanges and several bridges in Rifle. The City 

maintains four bridge structures critical to local traffic circulation. Garfield County Regional Airport is 

located in southeast Rifle. Finally, Union Pacific operates its east-west rail corridor through Rifle.  

 

Critical Facilities and Infrastructure  
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Rifle and whether they are in known hazard areas. 

 
Table RFL.1: Rifle Critical Facilities 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazard 
Geologic Hazards 

1 Garfield County Fairgrounds No Yes None Soils Hazard 

2 Rifle Middle School Yes Yes None Soils Hazard 

3 Rifle City Hall No Yes None Soils Hazard 

4 County Dispatch Center No No None Soils Hazard 

5 Rifle Police No Yes None Soils Hazard 

6 Garfield County Court Annex Yes Yes None Soils Hazard 

7 Colorado River Fire Rescue 

Station 41 

No Yes None Soils Hazard 

8 Garfield County Health & 

Human Services 

No Yes None Soils Hazard 

9 RE-2 Administration Building No No None Soils Hazard 

10 Rifle Branch Library No Yes None Soils Hazard 

11 Colorado Mountain College No Yes None Soils Hazard 

12 Rifle High School No No None Soils Hazard 

13 Esma Lewis Elementary School No Yes None Soils Hazard 

14 Wamsley Elementary School No Yes None Soils Hazard 

15 Highland Elementary School No No None None 

16 Rifle Correctional Center* No No None None 

17 Waste Water Treatment No Yes None None 

18 Rifle Post Office No Yes None Soils Hazard 

19 Colorado Mountain College No No Low Soils Hazard 

21 Colorado River Fire Rescue 

Station 43 

No No None Soils Hazard 

22 Grand River Health Hospital-

Medical Center 

No No None Soils Hazard 

23 Administration Building No Yes None Soils Hazard 

24 Water Intake Yes Yes None None 

25 Water Treatment Plant No No None Soils Hazard 

26 Pump Station No No None Soils Hazard 
*  Located north of the corporate limits 
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Figure RFL.2: Rifle Critical Facilities 
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Historic and Cultural Resources  
Rifle, through a local historic preservation ordinance, listed the Post Office, Rifle House, McLearn 

Building, and Ute Theatre as historic structures. In addition, the Rifle Post Office, Havemeyer-Willcox 

Canal Pumphouse, and Rifle Bridge are listed on the U.S. National Register of Historic Places. All the listed 

structures are located in the Rifle Central Business District.  

 

Community Organizations and Programs  
Rifle could call upon the following community organizations/programs to assist in implementing mitigation 

measures:  

• Garfield County Public Safety Council  

• Oil & Gas Community Investment Programs  

• Colorado Department of Local Affairs 

 

Administrative Structure 
The City of Rifle operates a City Council – City Manager form of government. The City is a Home Rule 

municipality. The City Council is comprised of seven (7) members elected at-large for four (4) year terms. 

Following each election, the Council appoints a Mayor. The City Manager is hired to serve at the will of 

City Council and manage day-to-day City operations. 

 

Hazard Prioritization 
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing Rifle’s unique 

risks to the following natural hazards:   

• Flood  

• Wildfire  

• Landslide and Debris Flow  

• Earthquake  

• Winter Storms  

• Hazardous Materials  

 

Flood  
The City has identified the following geographic areas and related vulnerabilities in which local flood risk 

is greater than the risk described in the County’s risk assessment, and in which additional actions are 

warranted to reduce the risk to life and property from flooding:  

• Failure of Rifle Gap Dam, which holds back an active reservoir capacity of 12,168 acre-feet. 

Complete dam failure would result in serious impacts to the City of Rifle. Waters would submerge 

and inundate the downtown area and two schools; police and fire stations; grocery stores; City Hall; 

and major transportation infrastructure (I-70, Hwy 6, and the railroad). This would result in 

isolation of residential populations. The County NHMP includes the dam inundation maps.  

• The intake pond for the City’s water supply is susceptible to failure during significant flood events. 

Past high runoff events have led to damages to the intake. The pond is also adjacent to the Union 

Pacific Rail line that carries hazardous materials.   

• The waste treatment center is located in the 100-year floodplain.   

• The City’s hospital and medical center is within a 100-year floodplain and situated near an alluvial 

fan with potential debris flow opportunity. The facility was built in compliance with floodplain 

development standards and engineered to mitigate anticipated potential impacts. The floodplain has 

not experienced a 100-year or greater event since the construction of the facility.   

• Some of the City’s major commercial retail outlets are impacted by a 100-year floodplain, including 

a Wal-Mart that serves a regional market and some industrial employment base.  
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• Housing located along the river near the interchange with I-70 is located in the Colorado River 

floodplain, and has experienced flooding in the past. The homes were built in early 1900s and 

experience flooding about once every 10 – 15 years (however, they do not meet the definition of 

repetitive loss properties by the NFIP). The flooding impacts have grown with the introduction I-

70 and associated drainage structures.   

• Residents along Rifle Creek immediately west and north of the Central Business District experience 

flash flooding. Tributaries of Rifle Creek (Government Creek and Hubbard Gulch) are prone to 

flooding during the monsoon season (July and August). This historically occurs every 7 – 10 years. 

 

Mitigation Success: 

The City of Rifle is not new to risk reduction and mitigation activities. The following projects show a track 

record of success in implementation:  

• Construction of the Slaughter House Gulch retention structure;  

• Evaluation and cost assessment for Government Creek floodwater mitigation;  

• Preparation of evacuation plan for Garfield RE-2 School District in the event of a catastrophic 

failure on Rifle Gap Dam;   

• Rifle Creek flood mitigation along Acacia Ave through Deerfield Subdivision; and  

• Flood mitigation on Rifle Creek through Centennial Park design. 

 

The National Flood Insurance Program (NFIP)  

The City of Rifle participates in the NFIP by adopting and enforcing floodplain management ordinances to 

reduce future flood damage. In exchange, the NFIP makes federally backed flood insurance available to 

homeowners, renters, and business owners in these communities. Preliminary Flood Insurance Study (FIS) 

Flood Insurance and Rate Maps (FIRM) are current and effective as of 1/03/86. There are no repetitive 

flood loss properties in City of Rifle. 

 
Table RFL.2: Rifle NFIP Statistics 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses Total Payments 

Rifle 37 $8,906,600 $30,066 5 $44,686.15 

Source: NFIP Community Status Book, February 2017; NFIP Claim Statistics 

 

Wildfire 
In this mitigation plan, the City wishes to acknowledge the following geographic areas and related 

vulnerabilities in which local risk is greater than the risk described in the County’s risk assessment, and in 

which additional actions are warranted to reduce the risk to life and property:  

• The northernmost portion of the City, which is currently undeveloped, is expected to be developed 

with residential uses in the future. This area is vulnerable to wildfires.   

• Along the City’s western border, and part of the southern border, wildland-urban interface fires 

may spread into urbanized areas. 

 

Landslide and debris flow  
Some geographic areas and related vulnerabilities experience local landslide and debris flow risk that is 

greater than the risk described in the County’s risk assessment. Participants in the plan process from Rifle 

highlighted that a commercial and industrial employment area located at the base of a debris flow area at 

Ramsey Gulch could be impacted. The hospital was also identified as vulnerable to landslides.  

 

Earthquake  
The proximity of the oil and gas industry was identified as having the potential for increasing the frequency 

of minor quakes in the future.   
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Winter Storms 
In general, severe winter weather events are frequent occurrences in the County and residents are aware 

and prepared. Existing programs target risk reduction and education related to severe winter weather. 

Discussion from plan participants was focused on the importance of regional transportation infrastructure 

that serves northwest Colorado (Highway 13 and I-70), which could both be shut down in a major snow 

event. 

 

Hazardous Materials  
Several hazardous materials transfer routes (most notably I-70 and the rail line) bisect the County; spills or 

accidents along these lines, which also run near the Colorado River, could result in contamination of the 

source of drinking water for many communities in the County, including Rifle.   

 

In Rifle, the risk from hazardous materials spills is amplified by the intersection of three major hazardous 

materials routes: Highway 13, I-70, and the railroad. Highway 13 runs through town, and adjacent to 

important City critical infrastructure, including a school, a dispatch center, the County Health and Human 

Services Medical Clinic, and the historic commercial district. 

 

Capability Assessment 
 
Table RFL.3: Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes 

Capital Improvements Plan Yes 

Economic Development Plan Yes 

Emergency Operational Plan Yes (2005) 

Floodplain Management Plan No 

Storm Water Management Plan No 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 

Building Codes Yes 

National Flood Insurance Program Yes 

Community Rating System No 

Other (if any)  

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  Yes 

Chief Building Official Yes 

Civil Engineering Yes 

Local Staff Who Can Assess 

Community’s Vulnerability to Hazards 
Yes 

Grant Manager Yes 

Mutual Aid Agreement Yes 

Other (if any)  

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year 

plan  
Yes 
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Survey Components/Subcomponents Yes/No 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific 

Purposes such as Mitigation Projects 
Yes 

Gas/Electric Service Fees No 

Storm Water Service Fees No 

Water/Sewer Service Fees Yes 

Development Impact Fees Yes 

General Obligation Revenue or Special 

Tax Bonds 
Yes 

Other (if any)  

Education 

& 

Outreach 

Capability 

Local citizen groups or non-profit 

organizations focused on 

environmental protection, emergency 

preparedness, access and functional 

needs populations, etc. 

Ex. CERT Teams, Red Cross, etc.  

Yes 

Ongoing public education or 

information program (e.g., responsible 

water use, fire safety, household 

preparedness, environmental 

education) 

Yes 

Natural Disaster or Safety related 

school programs 
No 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA No 

Other (if any)  

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed to 

implement mitigation projects? 
Moderate 

Does the jurisdiction have the staff/expertise to implement 

projects? 
High 

Does the jurisdiction have the community support to implement 

projects 
Moderate 

Does the jurisdiction have the time to devote to hazard mitigation? Moderate 
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Plan Integration 
Rifle participated in the Source Water Protection for the Colorado River Partnership in 2013. This Source 

Water Protection Plan identifies potential risks to surface water and groundwater quality within the 

watershed, promotes management practices to protect and enhance the drinking water supply, and provides 

for a comprehensive action plan in case of an emergency that threatens or disrupts the community water 

supply.   

 

The 2009 Rifle Comprehensive Plan discourages development in known hazard areas including geological 

hazard areas and the floodplain.  The plan also encourages water conservation strategies. The Rifle 

Comprehensive Plan is in the process being updated. Rifle will explore options to further integrate hazard 

mitigation into the Comprehensive Plan update.   

 

In 2008, Rifle completed a Water Conservation Plan that evaluates current water supplies, forecasts future 

water needs, and contains strategies to further water conservation.  

 

As Rifle’s population continues to grow, the city will be required to develop a storm water management 

program as a small MS4 in order to comply with the National Pollutant Discharge Elimination System of 

the EPA.  

 

Rifle has included a mitigation action to evaluate the comprehensive plan and development codes to identify 

opportunities to further integrate hazard mitigation principles into these documents.  
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Mitigation Action Items  
Short and long-term action items identified through the planning process are an important part of the mitigation plan. Action items are detailed 

recommendations for activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the 

definition of mitigation, they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Catastrophic Recovery Plan: 

Develop a catastrophic recovery 

plan 

All Hazards 1 Unknown 
Rifle General 

Fund 
2-5 years High 

Assistant City 

Manager, 

Police Chief  

This is a new action. Not 

yet started.  

Assess the Resilience of 

Facilities: 

Assess the resilience of the 

water plant, wastewater 

treatment plant, and water intake 

pond and develop mitigation 

alternatives accordingly as part 

of the capital facilities plans for 

water and wastewater 

infrastructure 

All Hazards 1 Unknown 
Rifle General 

Fund 
2-5 years High Public Works 

This action was 

originally identified in 

the 2012 plan. Not yet 

started.  

Comprehensive Plan:  
Review Comprehensive Plan 

and development codes for 

opportunities to more effectively 

reduce risks to new development 

and public property 

All Hazards 1,5 Unknown 
Rifle General 

Fund 
1-2 years High 

Planning 

Director 

This action was 

originally identified in 

the 2012 plan. Rifle will 

begin the process of 

updating their 

Comprehensive Plan in 

2017. 

National Flood Insurance 

Program:  
Continue compliance with the 

NFIP through the enforcement 

of local floodplain ordinances 

Flood 1 Staff Time 
Rifle General 

Fund 
Ongoing High 

Floodplain 

Administrator 

This action was 

originally identified in 

the 2012 plan. This is an 

ongoing effort of the 

City of Rifle. 

Update Flood Insurance Rate 

Maps: 
Update the city’s FIRMs as 

funding becomes available 

Flood 1,2,3,4,5 Staff Time 
Rifle General 

Fund 
1-2 years High 

Floodplain 

Administrator 

This action was 

originally identified in 

the 2012 plan. Garfield 

County is currently in 

the process of updating 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

the FIRMs throughout 

the county. 

Evaluate Flow Capacity: 

Evaluate flow capacity beneath 

City bridges, and, if necessary, 

replace. 

Flood 2 Unknown 
Rifle General 

Fund 
2-5 years Medium 

Floodplain 

Administrator, 

Public Works 

This action was 

originally identified in 

the 2012 plan. Not yet 

started 

Evaluate Property Loss:  

Evaluate historic and potential 

future property loss along Rifle 

Creek and its tributaries to 

determine whether mitigation or 

property acquisition is 

warranted 

Flood 5 Unknown 
Rifle General 

Fund 
2-5 years Medium 

Floodplain 

Administrator 

This action was 

originally identified in 

the 2012 plan. Not yet 

started. 

Inundation Evacuation Plan: 

Develop an inundation 

evacuation plan related to the 

failure of the Rifle Gap Dam. 

Flood 1 Unknown 
Rifle General 

Fund 
2-5 years Medium 

Floodplain 

Administrator, 

Police Chief 

This action was 

originally identified in 

the 2012 plan. In 

progress.  

Coordinate with Fire District: 

Coordinate with Colorado River 

Fire Rescue to review 

development codes and improve 

opportunities to mitigate 

wildfires near residential 

communities 

Wildfire 1,5 Unknown 
Rifle General 

Fund 
2-5 years Medium 

Building 

Department 

This is a new action. 

This is an ongoing effort 

to improve current codes 

and identify 

opportunities to mitigate 

wildfire.  
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Town of Silt Community Profile 
 

Planning Team  
Name Title 

Rory Hale Public Works Director 

Mike Kite Police Sergeant 

Janet Aluise Community Development Director 

 

Location and Geography  
The Town of Silt is a Statutory Town in Garfield County. Silt is approximately 1.46 square miles in area. 

 

Population and Demographics 
Silt’s population grew from about 2,930 people in 2010 to 2,976 in 2015, an increase of 46 people at an 

average annual growth rate of 0.2 percent. Silt’s population grew slower than Garfield County (1.2 percent), 

accounting for 5 percent of the County’s population in 2010 and 5 percent of County population in 2015. 

 
Figure SLT.1: Population 1930 - 2015 

 
 

 

The most vulnerable components of the population in a disaster are women, children, minorities, and the 

poor. In comparison to the County, Silt’s population was: 

 

• Younger. The median age of Silt’s population was 29.7 years old in 2015, compared with the 

County average of 35.9 years old. The age-distribution of Silt’s population has gotten younger since 

2009, when the median age was 30 years. Silt has a larger proportion of people under 20 years old 

(36.4 percent) than the County (28.7 percent). 

• More ethnically diverse. Since 2009, Silt has grown more ethnically diverse. In 2009, 24 percent 

of Silt’s population was Hispanic (605 people). By 2015, 36.1 percent of Silt’s population was 

Hispanic (1,075 people).  This trend is similar to increasing ethnic diversity in Garfield County, 

where Hispanic population increased from 24 percent to 28.1 percent of the population between 

2009 and 2015.  
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• More likely to be in poverty. The poverty rate in Silt (15.7 percent of people living below the 

federal poverty line) was lower than the County’s poverty rate (8.3 percent) in 2015. 

 

Employment and Economics 
Consideration of Silt’s economy is important in mitigation planning. In comparison to Garfield County, 

Silt’s economy had: 

 

• Similar household income. Silt’s median household income in 2015 ($56,268) was about $322 

lower than the County ($56,590).  

• More long-distance commuters. About 14.7 percent percent of workers in Silt commuted for 

fewer than 15 minutes, compared with about 31 percent of workers in Garfield County. About 53 

percent of workers in Silt commute 30 minutes or more to work, compared to about 40 percent of 

the County workers. This is an indicator of the importance of the transportation infrastructure 

within the City and the connection to County infrastructure for the local economy. 

• Similar mix of industries. Silt’s major employment sectors, accounting for 10 percent or more of 

employment each, were: Construction, Retail Trade, and Educational Services and Health Care.   

 

Housing 
Understanding the characteristics of Silt’s housing stock is important to mitigation planning. Housing that 

is in poor condition is more likely to be more vulnerable than housing in good condition. Some indicators 

of condition include housing tenure and housing age, with older renter-occupied housing is more likely to 

be in poor condition than newer owner-occupied housing. In comparison to Garfield County, Silt’s housing 

stock was: 

 

• Slightly less renter-occupied. About 33 percent of occupied housing units in Silt are renter 

occupied compared with 35 percent of occupied housing in Garfield County.  

• Younger. Silt had a smaller share of housing built prior to 1970 than the County (13.8 percent 

compared to 19.9 percent).  

• More single-family detached. The predominant housing type in Silt is single family detached. Silt 

had a smaller share of multifamily housing with five or more units per structure (5.3 percent) than 

the County average (12 percent). About 70 percent of housing in Silt was single-family detached, 

compared with 60 percent on the County’s housing. Silt had a smaller share of mobile and 

manufactured housing (8.2 percent) compared to the County (10.4 percent). 

 

Land use, Development, and Transportation 
The Town approved approximately 325 additional residential units between 2005 and 2011. Many of the 

newer residential units have had difficulty in getting started, due to the tightening national and local 

economies. The Town has granted a number of time extensions in order for developers to obtain financing 

to construct infrastructure to serve proposed lots, but the Town should be careful not to decrease safety 

infrastructure within the subdivisions in an effort to save the developer money. Recently, the Town has had 

serious interest from commercial developers, and has produced a fiscal impact analysis in order to describe 

the Town’s demographics and economic climate, including the filling of a wetlands area between 10th 

Street and 16th Street and relocating the wetlands to the Town’s Silt River Preserve in order to decrease the 

proximity of West Nile mosquito habitat within residential areas. The Town of Silt does not have extensive 

public transit facilities. There are two bus stops, one located at the Silt Trade Center on the eastern edge of 

Town along Highway 6, and the other located at the Burning Mountains Fire Protection District parking lot 

at 7th Street and Main Street. The Roaring Fork Transit Authority (RFTA) operates the bus route through 

Town, called the Hogback Route. Only a morning and an evening bus service serve the Town at this time, 

and take travelers from Rifle to Aspen along Highway 6, Interstate-70 and Highway 82. The Town is not a 
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member of RFTA, but has expressed some interest in expanding the bus service. Most residents use their 

personal vehicles to get from Point A to Point B.   

 

The Union Pacific Railroad goes through the Town of Silt south of Front Street. Construction supplies, 

chemical vats, coal hoppers and materials loads are just some of the items that travel through at 35 miles 

per hour within Town limits. The Town of Silt has no railroad crossings through a Town public street, but 

there is one crossing in the County on South 16th Street, and could present a problem for Town residents if 

there is a train/auto collision or in the case that a chemical vat rolls off a rail car and into the river or on the 

surface of the railway.  Since Interstate-70 is a major traffic artery on the south side of the Town, it is quite 

possible to see problems with ice, snow and large amounts of water on the roadway, causing accidents over 

the Colorado River bridges, potentially including vehicles entering the Colorado River. 

 

Critical Facilities and Infrastructure  
Each participating jurisdiction identified critical facilities vital for disaster response, providing shelter to 

the public, and essential for returning the jurisdiction’s functions to normal during and after a disaster. 

Critical facilities were identified during the original planning process and updated by the local planning 

team as a part of this plan update. The following table and figure provide a summary of the critical facilities 

for Silt and whether they are in known hazard areas. 

 
Table SLT.1: Critical Facilities in Silt, CO 

Number Name Floodplain 
Dam 

Inundation 

Wildfire 

Hazard 

Geologic 

Hazards 

1 Silt Town Hall No No Moderate Soils Hazard 

2 Silt Police No No Moderate Soils Hazard 

3 Silt Post Office No Yes Low None 

4 Colorado River Fire Rescue 

Station 61 

No Yes Moderate Soils Hazard 

5 Silt Branch Library No No Moderate Soils Hazard 

6 Silt Community Center No No Low Soils Hazard 

7 Bureau of Land Management Yes Yes Low None 

8 Cactus Valley Elementary 

School 

No No Low Soils Hazard 

 

The Town built a 750,000 gallon per day activated sludge wastewater treatment plant in 2003, which 

remains at less than half its intended capacity.  The Town built a microfiltration water plant in 2005 that 

can treat up to .9 million gallons per day. This is a state of the art facility that notifies the Water/Wastewater 

Director if there is an upset condition of water quality outside of acceptable standards.   

 

The Town’s treated water is also available at two separate bulk water facilities, one located on the east side 

of South 7th Street and the other located between the 500 and 600 block of Front Street. Many County 

residents utilize these bulk water facilities due to poor water quality and quantity at their residence, and the 

Town could serve many more county residents in case of an aquifer contamination outside of Town limits. 

The Town has its source water on the Colorado River and seeks to protect this watershed. 
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Figure SLT.2: Critical Facilities in Silt, CO 
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Historic and Cultural Resources  
The Silt area was originally home to the Northern Ute Indians, known as the “Blue Sky People”, the only 

Native American tribe truly native to the area. In the 18th century, the Spanish explored the area, trading 

extensively with the Ute. Shortly thereafter, fur trappers came to the area in search of beaver and a temperate 

climate. In the 1880’s, the Silt area saw many waves of immigrants from Italy, Wales, Ireland, Austria and 

Germany, with the majority of these immigrants finding work in the local coal mines, beet farms and cattle 

ranches. 

 

The Town of Silt has endured many downtown fires and cannot boast many commercial buildings that are 

over a century old, as they were nearly all destroyed in 1917 and in the 1950’s. However, the Town’s 

Community Center, first known as the Congregational Church, is one of the oldest buildings, having been 

built in 1909, and serving as a meeting place for generations of Silt residents. 

 

Community Organizations and Programs  
The Town of Silt participates in the senior program Meals on Wheels, which assists seniors with hot meals 

at least once per day. The Town is also a member of the Chamber of Commerce, and helps to organize such 

events as Silt Hey Days, recreational events and holiday celebrations. 

 

Administrative Structure 
A Board of Trustees, with an elected mayor and six (6) additional members, govern the Town of Silt. The 

Board of Trustees appoints key positions such as the Town Administrator, the Police Chief, the Town 

Treasurer and the Town Clerk. The Town Administrator administers the budget and the municipal code, 

through his/her designated staff members. The Town of Silt is a home-rule municipal corporation that is 

not entirely subject to specific state statutes. 

 

Hazard Prioritization  
This section expands on Garfield County’s Natural Hazards Mitigation Plan by addressing Silt’s unique 

risks to the following hazards:   

• Wildfire  

• Flood  

• Landslides, Mud/Debris Flow, Rockfall  

• Erosion and Deposition 

• Severe Wind  

• Hazardous Materials  

 

Wildfire 
Participants from the Town of Silt noted that the portion of the town east of 7th street at the northern end 

of town is subject to the possible spread of wildfires from the wildland-urban interface and into Silt. This 

area is primarily developed with residential uses; some remains undeveloped at this point.  A secondary 

issue associated with wildfire is water quality. Major fires that affect the water quality in the Colorado 

River, the City’s source of drinking water, could also affect the water treatment facility’s ability to supply 

clean water to Silt’s businesses and residents. 

 

Flood  
Participants in the mitigation planning process noted the following geographic areas and related 

vulnerabilities in which local flood risk is greater than the risk described in the County’s risk assessment, 

and in which additional actions are warranted to reduce the risk to life and property from flooding:  
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• The City’s sewage and water treatment plants are both located in the 100-year floodplain. Flooding 

that damaged these facilities could impact their ability to function, affecting the City’s supply of 

clean drinking water as well as the downstream water quality.  

• The Lower Cactus Valley irrigation ditch, which runs through town roughly parallel to I-70, 

intersects with the floodplains for several smaller tributaries to the Colorado. A large rainstorm on 

First Street or on 7th Street would likely cause the Cactus Valley Ditch to breach its dike and flood. 

On 16th Street, a similar event is likely to cause flooding in Silt Trade Center  

• The City’s water main runs under I-70 through the 100-year floodplain. In a major flood event, this 

could become problematic.  

• Some residential development in the southeastern corner of the City is in the 100-year floodplain, 

and could be affected by flooding.   

• The Town of Silt owns two passive recreation areas along the Colorado River, one known as 

“Doggie Park” and the other known as the “Silt River Preserve”. Each of these parks is closely 

monitored during run-off and is closed if conditions warrant due to flooding and unstable banks. 

 

The National Flood Insurance Program (NFIP) 

Silt participates in the NFIP by adopting and enforcing floodplain management ordinances to reduce future 

flood damage. In exchange, the NFIP makes federally backed flood insurance available to homeowners, 

renters, and business owners in these communities. There are no repetitive loss properties in Silt. 

 
Table SLT.2: Silt NFIP Statistics 

Jurisdiction 
Policies In-

Force 
Total Coverage 

Total 

Premiums 
Closed Losses Total Payments 

Silt 2 $977,700 $2,140 0 N/A 

Source: NFIP Community Status Book, February 2017; NFIP Claim Statistics  

 

Landslides, Mud/Debris Flow, Rockfall  
Participants in the mitigation planning process noted that the risk from landslides is generally lower in Silt 

than it may be in other communities in Garfield County, but that there is some potential for landslides in 

the following areas:  

• North of Orchard Avenue just west of 7th St.  

• Skyline Cemetery, located to the north of the Richards Addition between 7th Street and 5th Street 

and north of Richards Street, has a very steep incline for an entrance, and the road cut is a sheer 

vertical slope to the south, overlooking residential dwelling units. To minimize the chances of a 

landslide, the Town ensures that road maintenance is done with Best Management Practices and 

that vegetation is maintained above the roadway.  

• Stoney Ridge Planned Unit Development entrance west of 16th Street. This steep slope has been 

vegetated and the Town monitors the amount of irrigation applied to the hillside. It is standard 

practice in the Town of Silt that debris is removed from culverts, ditches and storm water pathways 

on an event basis, in order to minimize a large storm or run-off event’s impact to the community. 

 

Erosion and Deposition 
Areas of concern regarding erosion include the 600 block of 7th Street and the skate park.  

 

Severe Wind  
Silt has had past severe wind events result in downed tree branches, and signs knocked down. These events 

have the potential to cause significant damages, exacerbate wildfire events, and cause power outages.  
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Hazardous Materials  
Several hazardous materials transfer routes (most notably I-70 and the rail line) bisect the County; spills or 

accidents along these lines, which also run near the Colorado River, could result in contamination of the 

source of drinking water for Silt.  

 

In Silt, the railroad tracks run near the town’s commercial core and residential development; spills there 

from accidents could result in economic loss and impact the health and safety of residents and retail patrons. 

The local planning team identified that chemicals regularly travel on Main Street as well. Other areas of 

concern include fixed sites near residential, such as Master Petroleum Co. 

 

In the event of a hazardous materials spill, Silt has a call tree in place to expedite response.  

 

Additional Concerns 
Transportation Issues  

• Vulnerable Populations 

A large percentage of the population is either older or low income. These groups have limited 

mobility, which could increase the difficulty of evacuation.  

• Interstate-70 Accidents  

The Town of Silt has organized Adopt-A-Highway clean-up events along Interstate-70 in order to 

keep the state right-of-way in good shape in the event of a catastrophic multi-car accident related 

to ice, snow or fog. The Town of Silt makes CDOT aware of any dangerous conditions along a 

two-mile stretch of Interstate-70 on a quarterly basis.  

• Railroad Crossings  

Although the Town has no railroad crossing within Town limits, there is a railroad crossing located 

in S. 16th Street, within the county and a short ways from town limits. The crossing has lights on 

both sides of the crossing, but has no protective arms and should be considered dangerous to cross. 

Heavy equipment and large vehicles typically cross at this juncture. In order to minimize the 

chances of an accident, the Town will monitor the crossing to ensure that the lights are functioning 

at the time of a train on the tracks at that location. The Town will report any nonfunctioning lights 

to the Union Pacific Railroad for repair.  

 

Water Quality and Quantity  

• The Town of Silt monitors the quality of its source water, the Colorado River. As a result, the Town 

is aware of concentrations of dissolved organic solids, inorganic compounds such as toluene and 

benzene, and other contaminants that affect water quality. Hazardous materials could enter the 

Colorado River due to a rail accident or a fire, which could result in loss of power at the water plant 

for a prolonged period. Additionally, the Town has only one ten-inch (10”) water main that fills the 

domestic water tanks with treated water from the water plant. In the event of a problem with this 

water line, the Town could be out of water for the duration of the repair.  

• The Town also provides treated water for county residents that have problems with quantity and/or 

quality of water at their residences. 

 

Mitigation Success: 

• The Town’s Engineer, through various correspondences with FEMA, determined that the Town’s 

various tributaries to the Colorado River were storm water drainage pathways that could be 

managed as such, thereby reducing the comprehensive detailed Town plans and funds needed for 

floodplain mapping through FEMA. Therefore, in 2005, the Town of Silt began to require 

developers to submit detailed engineering plans on a site-specific basis, for inclusion in the Town’s 

overall drainage plan. All properties located adjacent to, upstream or downstream from the 1st 

Street drainage, 16th Street drainage, the 7th Street drainage, the Painted Pastures/Davis Point 
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drainage, and adjacent to the Cactus Valley Ditch are required to submit detailed site specific and 

drainage specific engineering plans prior to development.  

• In 2006, the Town of Silt, with FEMA cooperation, mapped the Colorado River floodplain in order 

to identify those areas that were at risk for moderate to severe damage due to flooding of the 

Colorado River and its tributaries. As a result, the Town’s land use code was modified in order to 

restrict or prohibit development in this floodplain, and to mitigate the problems associated with 

development currently located in the floodplain. The Town still utilizes the Soil Conservation 

Service and U.S. Army Corps of Engineer floodplain study from 1987. 

• The Town’s land use code provides for fire hydrants to be located within one hundred and fifty 

(150) feet of a lot line, but further measures will be implemented in the future for areas where 

wildfire would be especially prevalent. 

• To facilitate emergency notification, Garfield County has implemented the reverse 911 system in 

order to communicate with residents about adverse weather conditions and to advise of shelters and 

emergency actions. The Town of Silt has a siren system, located at the Silt Town Hall, for use in 

times of emergency for notifying large numbers of residents. 

 

Capability Assessment 
The capability assessment consisted of two main components: a Capability Assessment Survey completed 

by the jurisdiction and a review of local existing policies, regulations, plans, and the programs. The survey 

is used to gather information regarding the jurisdiction’s planning and regulatory capability; administrative 

and technical capability; fiscal capability; and educational and outreach capability.  

 
Table SLT.3: Silt Capability Assessment 

Survey Components/Subcomponents Yes/No 

Planning 

& 

Regulatory 

Capability 

Comprehensive Plan Yes 

Capital Improvements Plan Yes 

Economic Development Plan Yes 

Emergency Operational Plan Yes (County) 

Floodplain Management Plan No 

Storm Water Management Plan Yes – in progress 

Zoning Ordinance Yes 

Subdivision Regulation/Ordinance Yes 

Floodplain Ordinance Yes 

Building Codes Yes 

National Flood Insurance Program No 

Community Rating System No 

Other (if any)  

Administrative 

& 

Technical 

Capability 

Planning Commission Yes 

Floodplain Administration Yes 

GIS Capabilities  Yes 

Chief Building Official Yes 

Civil Engineering Yes (Contractor) 

Local Staff Who Can Assess 

Community’s Vulnerability to Hazards 
Yes 

Grant Manager Yes 

Mutual Aid Agreement Yes 
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Survey Components/Subcomponents Yes/No 

Other (if any)  

Fiscal 

Capability 

Capital Improvement Plan/ 1 & 6 Year 

plan  
Yes 

Applied for grants in the past Yes 

Awarded a grant in the past Yes 

Authority to Levy Taxes for Specific 

Purposes such as Mitigation Projects 
Yes 

Gas/Electric Service Fees No 

Storm Water Service Fees No 

Water/Sewer Service Fees Yes 

Development Impact Fees Yes 

General Obligation Revenue or Special 

Tax Bonds 
No 

Other (if any)  

Education 

& 

Outreach 

Capability 

Local citizen groups or non-profit 

organizations focused on 

environmental protection, emergency 

preparedness, access and functional 

needs populations, etc. 

Ex. CERT Teams, Red Cross, etc.  

No 

Ongoing public education or 

information program (e.g., responsible 

water use, fire safety, household 

preparedness, environmental 

education) 

Yes 

Natural Disaster or Safety related 

school programs 
No 

StormReady Certification No 

Firewise Communities Certification No 

Tree City USA Yes 

Other (if any)  

Overall Capability Limited, Moderate, High 

Does the jurisdiction have the financial resources needed to 

implement mitigation projects? 
Limited 

Does the jurisdiction have the staff/expertise to implement 

projects? 
High 

Does the jurisdiction have the community support to implement 

projects 
Moderate 

Does the jurisdiction have the time to devote to hazard 

mitigation? 
Moderate 

 

 

Plan Integration 
The following provides a summary of the community planning mechanisms that were analyzed using 

guidance from FEMA’s 2014 Plan Integration Guide.  

 

The Silt Comprehensive Plan was developed in 2011 and integrates hazard mitigation in the following 

ways:  
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• One of the goals of the Comprehensive Plan is to promote development opportunities along the 

Colorado River Corridor, while preserving the floodplain, open lands, historic values and sensitive 

riparian environment.  

• Action F5.1 states, “Identify and prohibit development in natural hazard areas such as floodplains, 

steep slopes, wildfire prone areas, and areas with erosive soils”.  

• Action 10 within the Comprehensive Plan is consistent with the Update Flood Insurance Rate Maps 

action in the Hazard Mitigation Plan.  

• Action 35 within the Comprehensive Plan is consistent with the Hazard Mapping action in the 

Hazard Mitigation Plan.  

 

The Comprehensive Plan will be updated in the summer of 2017. The town of Silt will evaluate additional 

methods to further integrate mitigation into the Comprehensive Plan update.  

 

The development review process has a consideration for natural hazards built into it. The Town of Silt has 

a natural hazards ordinance that restricts development in areas that are prone to flooding, mudflow, 

rockslide, or other potential natural hazards unless the applicant can sufficiently mitigate the hazard.  

 

The building code will be updated to the 2015 International Building Code toward the end of 2017.  
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Mitigation Action Items  
Action items identified through the planning process are an important part of the mitigation plan. Action items are detailed recommendations for 

activities that local departments, citizens and others could engage in to reduce risk. Although not all the actions below fit the definition of mitigation, 

they add to the overall resilience of the community and are thus included within the hazard mitigation plan. 

 

New and Ongoing Actions: 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Community Wildfire 

Protection Plan: Participate 

in the ongoing development of 

an updated CWPP to ensure 

that future updates to the 

CWPP and the Garfield 

County Natural Hazard 

Mitigation Plan are 

coordinated to reflect the best 

available data and 

comprehensive set of risk 

reduction actions. 

Wildfire 1,3 Staff Time 
Silt General 

Fund 
1-2 years High 

Community 

Development 

This action was originally 

identified in the 2012 plan. 
Silt will participate in the 

upcoming Garfield County 

CWPP update.  

National Flood Insurance 

Program: Continue 

compliance with the NFIP 

through the enforcement of 

local floodplain ordinances 

Flood 1,4,5 Staff Time 
Silt General 

Fund 
Ongoing High 

Floodplain 

Administrator 

This action was originally 

identified in the 2012 plan. 
This is an ongoing effort. 

Update Flood Insurance 

Rate Maps: Update the city’s 

FIRMs as funding becomes 

available 

Flood 1,2,4,5 Staff Time 
Silt General 

Fund 
1-2 years High 

Floodplain 

Administrator 

This action was originally 

identified in the 2012 plan. 
Garfield County is currently 

in the process of updating the 

FIRMs throughout the 

county. 



Section Seven: Town of Silt Community Profile 

104 Garfield County Multi-Jurisdictional Hazard Mitigation Plan  2017 

Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Hazard Mapping: 

Collaborate with regional, 

state, federal agencies, and 

private industry to increase 

the extent of data available for 

hazard mapping, e.g. 

floodplain, landslide, debris 

flow, fire hazard, and 

hazardous or volatile material. 

All 

Hazards 
1,2,4,5 Staff Time 

Silt General 

Fund 
Ongoing Low 

Community 

Development 

This is a new action. Garfield 

County is currently in the 

process of updating the 

FIRMs throughout the 

county. Silt will continue to 

collaborate with external 

agencies to improve available 

hazard data.  

Backup Generators: 
Install backup generators for 

critical facilities.  

All 

Hazards 
1 $20,000 

Silt General 

Fund, 

HMGP, 

PDM  

2-4 years High Public Works 
This is a new action. Not yet 

started. 

Improve Fire Hydrants:  
Evaluate and install fire 

hydrants as necessary.   

Wildfire  1,2,5 
$500 per 

hydrant 

Silt General 

Fund  
5 years Medium Public Works 

This is a new action. The 

town updates the fire 

hydrants as funds are 

available.  

Work with Garfield County 

to Reduce Flooding Impacts:  

Work with the County to 

reduce flooding impacts to 

vulnerable areas. 

Flooding 1,3,5 Staff Time 

Silt General 

Fund, 

Garfield 

County 

General 

Fund 

1-2 years Medium 
Community 

Development 

There is a mobile home park 

within the Silt ETJ that is in a 

flood hazard area.  

Improve Communications 

System:  

Improve communications 

systems within the Town of 

Silt.  

All 

Hazards 
1,3 

$1,500 per 

radio 

system 

Silt General 

Fund  
3 years High 

Public 

Works, 

Police 

Department 

This is a new action. 

Currently, all communication 

is done on cell phones.  

Relocate Irrigation Tanks: 

Relocate concrete irrigation 

tanks  

Flooding, 

Erosion 

and 

Deposition 

1,2,5 $30,000 
Silt General 

Fund 
2-4 years Low Public Works 

This is a new action. Not yet 

started. 
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Action and Description 
Hazards 

Addressed 
Goals 

Estimated 

Cost 

Potential 

Funding 
Timeline Priority Lead Agency Status 

Table Top Exercise:  

Conduct table top exercise for 

hazardous materials.  

Hazardous 

Materials 
1,3 $7,000 

Silt General 

Fund 
1-2 years High 

Public 

Works, 

Police 

Department 

This is a new action. Not yet 

started.  

 

Completed Mitigation Actions: 

Action and Description 
Hazards 

Addressed 
Goals Funding Lead Agency Status 

Source Water Resiliency: 

Develop a secondary source of domestic 

water 

Flood, 

Drought, 

Wildfire 

1 

Silt 

General 

Fund 

Public Works 

Director 

This action was originally identified in the 2012 

plan. Completed. Silt currently has two sources of 

domestic water with Colorado River and wells. 

The town has 4 wells and 4 backup wells. As well 

as the secondary water line.  
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Contents: 

 

1. Resolutions of Adoption 
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RESOLUTIONS OF ADOPTION 
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APPENDIX B: DOCUMENTS OF PUBLIC INVOLVEMENT 
 
Contents: 

 

1. Letters 

2. Flyers 

3. Postcards 

4. Web Captures 

5. Press Releases 

6. Surveys  

7. Survey Results 

8. Sign-in Sheets 

9. Meeting Agendas 
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Round 1, March 28 11:00am – 12:00pm 
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Round 1, March 29 1:00pm – 2:30pm 
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Round 1, March 29 9:00am – 10:30pm 
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Round 1, March 29 2:00pm – 3:30pm 
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Round 1, March 28 1:00am – 2:30pm 
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Round 1, March 23 9:00am – 10:30pm 
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Round 1, March 27 9:00am – 10:30pm 
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Round 1, March 27 11:00am – 12:30pm 
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Round 1, March 24 9:00am – 1:30pm 
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Round 1, March 27 2:00pm – 4:00pm 
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May 9, 2:00pm –3:00pm 
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May 9, 9:00am –10:00am 
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May 9, 11:00am –12:00pm 
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May 10, 9:00am –11:00am 
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May 10, 1:00pm –2:00pm 
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May 10, 3:30pm –4:30pm 
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May 11, 1:30pm –2:30pm 
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May 11, 3:00pm –4:00pm 
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APPENDIX C: PUBLIC MEETING MATERIALS AND 

WORKSHEETS 
 
Contents: 

 

1. Example of Hazard Prioritization Worksheet 

2. Example of Capability Assessment Worksheet 

3. Example of Mitigation Action Status Update Worksheet 

4. Example of Plan Integration Worksheet 
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APPENDIX D: WORKSHEETS TO ASSIST COMMUNITY IN 

REVIEW AND UPDATES 
 

Contents: 

 

1. Worksheet #1: Progress Report 

2. Worksheet #2: Evaluating Your Planning Team 

3. Worksheet #3: Evaluate Your Project Results 

4. Worksheet #4: Revisit Your Risk Assessment 

5. Worksheet #5: Revise the Plan 
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APPENDIX E:  HAZARD MITIGATION PROJECT FUNDING 

GUIDEBOOK 
 

Contents: 

 

Section One: Overview 
 

Section Two:  Hazard Mitigation Project Funding Opportunities 
2.1 General 

2.2 Federal Resources 

2.3 State of Colorado Resources and Priorities 

2.4 Alternative Funding Sources  

 

Section Three: References 
3.1 Hazard Mitigation Project Funding Opportunities 
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SECTION ONE: OVERVIEW 
 

This Hazard Mitigation Project Funding Guidebook is provided by JEO Consulting Group, Inc.  

 

The intent of the Guidebook is to provide initial guidance on:  

 

▪ Hazard mitigation project funding opportunities 

▪ Where to find more information  

 

The information in this Guidebook is consistent with established processes for hazard mitigation 

planning.  However, it is important to note the following in terms of the context for this Guidebook 

relative to the overall planning process: 

 

▪ Project identification includes identifying all possible options (or alternatives) to address 

planning objectives; i.e., at this stage, there are no “bad” options.  At times, the best option 

may be to work with other actors in the community to design solutions that are responsive 

to community values while reducing risk (i.e. a bike path or ball field that can double as a 

retention area, or the preservation of an animal habitat that also serves as a natural buffer).  

These types of solutions can often be funded in very innovative ways, including solutions 

which increase local industry and revenue (i.e. tapping into the entrepreneurial 

community). 

▪ Project identification is followed by a comprehensive evaluation of possible project options 

to identify viable, preferred option(s) for development of specific implementation 

strategies.  Preferred options may change as different stakeholders come to the table and 

additional ideas are proposed or funding sources identified.  Incremental mitigation 

projects, in which risk is slowly bought down through a comprehensive range of actions, 

can be a much more realistic strategy than identifying the one best (and often costliest) 

solution. 

▪ Project evaluation criteria include the need for and the availability of funding for specific 

project options along with technical feasibility, environmental consequences, cost 

effectiveness, etc.   

 

Even though funding availability is “technically” part of project evaluation, this Guidebook offers 

information regarding availability of funding in addition to information about identifying projects.  

The purpose is to reflect the importance of linking project options with potential funding and 

implementation mechanisms as early as possible to eliminate options with little or no prospects for 

funding but more importantly, to recognize that successful implementation of the resulting hazard 

mitigation plan (HMP) will require creative approaches to project funding and the documentation 

of successful projects.  Knowledge of a broader range of funding opportunities and mechanisms 

beyond federal hazard mitigation grant programs will enable the planning team to keep as many 

implementation options open as possible, as well as to ensure that some minimal projects can be 

completed in between plan updates. 

 



Appendix E: Project Funding Guidebook 

 

4 Garfield County Multi-Jurisdictional Hazard Mitigation Plan ♦ 2017 

SECTION TWO: HAZARD MITIGATION PROJECT FUNDING OPPORTUNITIES 
 

2.1 GENERAL 
When the current FEMA hazard mitigation planning program was formulated in the late 1990s as 

part of the Disaster Mitigation Act of 2000 (DMA 2000), there was an assumption that federal 

funding would be provided on a substantial, on-going basis for implementing hazard mitigation 

projects.  While hundreds of millions of dollars have been provided by the federal government 

over the last decade, primarily through FEMA hazard mitigation grant programs, the level of 

funding has varied from year to year and future prospects are unclear.  Additionally, some 

communities have not been successful in their pursuit of these grants and have not seen the value 

of their investment in mitigation planning.   As a result, while it is still important to have a grasp 

of how these legacy federal programs can be used to fund hazard mitigation projects, it is 

increasingly important to look for other opportunities.   

 

Opportunities for funding and technical assistance exist in other federal agencies or possibly state 

or local agencies.  In addition, alternative funding opportunities can be developed at the regional 

or local level with private sector businesses, private foundations, and other non-governmental 

organizations (NGOs).  In order to fully map out the range of local and state options it is necessary 

to undertake a detailed stakeholder analysis – something which has not been done at this time.  The 

following contains a brief overview of federal, state, and local government programs that may 

include opportunities for hazard mitigation project funding as well as alternatives within the 

private sector and NGOs.   

 

2.2 FEDERAL RESOURCES 
Information about federal hazard mitigation project funding opportunities is organized per the 

following categories: 

 

• FEMA Unified Hazard Mitigation Assistance Grant Programs 

• Other FEMA Hazard Mitigation Programs 

• Other Federal Agency Programs 

 
2.2.1 FEMA UNIFIED HAZARD MITIGATION ASSISTANCE GRANT PROGRAMS 

There are three (3) grant programs administered at the federal level by FEMA that are grouped 

under the umbrella heading of the “Unified Hazard Mitigation Assistance Grant Programs” (HMA) 

including: 

 

• Hazard Mitigation Grant Program (HMGP) 

• Pre-Disaster Mitigation (PDM) 

• Flood Mitigation Assistance (FMA) 

 

These programs also have a counterpart agency at the State level.  For Colorado, HMGP, PDM, 

and FMA programs are administered at the state level by the Colorado Division of Homeland 

Security & Emergency Management (DHSEM).  Periodically, FEMA issues guidance covering 

the administrative elements for all three (3) programs, titled the Hazard Mitigation Assistance 

Unified Guidance.  The most recent guidance was released in 2015. 
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There are a number of similarities and differences between these programs but it is important to 

note three distinctions between HMGP and the other four HMA programs: 

 

• HMGP is only available when authorized under a Presidential major disaster declaration, 

i.e., post-disaster.  The other four HMA programs, when funding is appropriated by 

Congress, are available pre-disaster. 

• Project eligibility under HMGP can be limited by the State as part of the HMGP 

Administrative Plan developed post-disaster.  For example, funding may only be made 

available for projects that are related to the type of disaster; i.e., HMGP related to a 

significant flood disaster declaration may only be designated for flood mitigation projects 

like acquisitions of repetitively flooded properties.  

• Eligible projects can include project types that are not typically funded by FEMA hazard 

mitigation programs if FEMA authorizes what is referred to as the “5 percent initiative”.  

Generally reserved for very large disasters, authorizing the 5 percent initiative can make 

funding available for new, unproven mitigation techniques and technologies where benefits 

are not proven or not clearly measurable such as back-up generators, disaster warning 

equipment and systems, hazard identification or mapping efforts, and studies or plans to 

reduce disaster losses.   

 

Note:  Section Three includes individual website URLs for more detailed information on these 

three HMA programs and the Hazard Mitigation Assistance Unified Guidance. 

 
2.2.2 OTHER FEMA HAZARD MITIGATION PROGRAMS 

Two (2) other FEMA programs include the potential for funding hazard mitigation projects that 

may be identified: 

 

• Fire Management Assistance Grant Program (FMAGP) - FMAGP may be applicable to 

some areas of Colorado.  The 2013 Colorado State Natural Hazards Mitigation Plan 

identified wildfire in the top three highest priority hazards. FEMA provides the following 

overview of the FMAGP program: 

 

[FMAGP] is available to States, local and tribal governments, for the mitigation, 

management, and control of fires on publicly or privately owned forests or grasslands, 

which threaten such destruction as would constitute a major disaster. 

 

• Public Assistance (PA) Section 406 Hazard Mitigation Funding – Generally, PA funds are 

provided post-disaster for the restoration of public infrastructure that has sustained 

damaged due to a presidentially-declared disaster.  The legislation authorizing PA also 

includes a “provision for the consideration of funding additional measures that will 

enhance a facility’s ability to resist similar damage in future events.”  It is important to 

note that Section 406 funding can only be used on parts of a facility that were actually 

damaged by the disaster; although in some cases the damages are sufficient that the entire 

facility must be replaced.   

 

Therefore, it is often difficult to include the type of specific predictions in a HMP that 

would lead to identifying Section 406 as a prime option for funding but it should be noted 
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in the HMP and referenced wherever it is potentially applicable.  Areas of vulnerability for 

particular buildings, or building types, identified through the HMP can be a resource for 

the identification of PA mitigation projects.  Additionally, local and state staff should 

receive training in the successful use of PA.   

 

Additional FEMA programs include: Community Assistance Program which assists states with 

the NFIP; various post-disaster funds and programs; and Assistance to Firefigher Grants which 

can assist with the enhancement of response capabilities. 

 

Note:  Section Three includes individual website URLs for more detailed information on these two 

FEMA programs that are also the sources of the quoted passages. 
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2.2.3 OTHER FEDERAL AGENCY PROGRAMS 

 

Although FEMA programs are typically thought of as the primary sources of federal agency hazard mitigation project funding, there are 

a significant number of agencies with programs relevant to local HMPs and hazard mitigation project implementation.  The following 

indicates some of the federal programs which may be of assistance in funding certain types of hazard mitigation projects – or portions 

of those projects. 

 
Table 1: Federal Programs 

Source Description Additional Notes Website 
Advisory 

Council on 

Historic 

Preservation 

The Preserve America matching-

grant program provides planning 

funding to designated Preserve 

America Communities to support 

preservation efforts through heritage 

tourism, education, and historic 

preservation planning. 

This funding source may be considered 

as part of efforts to ensure that historic 

structures are protected from natural 

hazards.  The City of Lincoln is a 

Preserve America Community. 

http://www.preserveamerica.gov/ 

National 

Endowment for 

the Humanities 

The National Endowment for the 

Humanities manages multiple grant 

programs which may be relevant. 

Programs support educational initiatives 

and cultural institutions. 

http://www.neh.gov/grants 

U.S. 

Department of 

Agriculture 

(USDA) 

USDA administers several programs 

that are potentially relevant 

including the National Institute of 

Food and Agriculture (NIFA), 

Natural Resource Conservation 

Service (NRCS), Rural 

Development, and the Farm Service 

Agency (FSA).   

There are many different NRCS 

programs which can provide technical 

assistance and construction of 

improvements to relieve imminent 

hazards to life and property from floods 

and erosion.  There are also various rural 

development programs which can 

support essential services such as sewer 

services and assist with fire and police 

stations.  USDA programs also support 

renewable energy efforts.  However, 

other USDA programs should be 

examined relative to identified projects 

to find potential matches with funding 

and assistance provisions. 

http://www.usda.gov/wps/portal/usda/usd

ahome?navid=GRANTS_LOANS 

http://www.usda.gov/wps/portal/usda/usdahome?navid=GRANTS_LOANS
http://www.usda.gov/wps/portal/usda/usdahome?navid=GRANTS_LOANS
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Source Description Additional Notes Website 
U.S. 

Department of 

Commerce 

Economic Development 

Administration (EDA) – EDA 

primarily provides a variety of 

grants, loans, and technical 

assistance to support long-term 

economic recovery but also has 

supported grants for upgrades to 

critical public infrastructure and 

essential facilities. 

 

There are various programs and 

resources available through EDA.  The 

National Weather Service and National 

Oceanic and Atmospheric 

Administration have also had programs 

in the past, but are restricted by funding 

at the moment. 

http://www.eda.gov/ffo.htm 

 

 

U.S. Army 

Corps of 

Engineers 

(USACE) 

USACE can provide a broad range 

of assistance under legislative 

authority related to flood control for 

floodplain management planning, 

stream bank and shoreline 

protection, and aquatic ecosystem 

restoration.   

USACE projects generally involve 

watershed level activities and long 

project development and implementation 

timelines but may be applicable to 

regional considerations. 

http://www.nwo.usace.army.mil/ 

U.S. 

Department of 

Education 

Grants support LEAs in the 

development of communitywide 

approaches to creating safe and 

drug-free schools and promoting 

healthy childhood development. 

Programs are intended to prevent 

violence and the illegal use of drugs 

and to promote safety and 

discipline. Coordination with other 

community-based organizations 

(CBOs) is required. This program is 

jointly funded and administered by 

the departments of Education, 

Justice, and Health and Human 

Services. The appropriation amounts 

listed above do not include funds 

appropriated for the departments of 

This program can be used to work 

towards safer schools, taking various 

potential risks into account. 

http://www2.ed.gov/programs/dvpsafesch

ools/index.html 

http://www.eda.gov/ffo.htm
http://www.nwo.usace.army.mil/
http://www2.ed.gov/programs/dvpsafeschools/index.html
http://www2.ed.gov/programs/dvpsafeschools/index.html
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Source Description Additional Notes Website 
Justice and Health and Human 

Services. 

U.S Department 

of Energy 

(DOE) 

DOE undertakes a range of missions 

related to electricity and energy 

including improving “the ability of 

energy sector stakeholders to 

prevent, prepare for, and respond to 

threats, hazards, natural disasters, 

and other supply disruptions”.  

DOE works closely with State and 

local governments on energy 

assurance issues and develops 

products and tools to inform and 

educate State and local officials to 

support their energy emergency 

response activities.  DOE also 

partners with State and local 

organizations to further assist in 

these efforts including the National 

Association of State Energy 

Officials, National Association of 

Regulatory Utility Commissioners, 

National Governors Association, 

National Conference of State 

Legislatures, and at the local level, 

Public Technology Institute.  

Recently, DOE created the Local 

Energy Assurance Program (LEAP) 

which included more than $8 

million in LEAP grants to 43 cities 

and towns across the country to 

develop or expand local energy 

assurance plans to improve 

electricity reliability and energy 

security in these communities 

DOE programs fund weatherization 

efforts, support renewable energy efforts 

which can be a portion of an energy 

assurance effort, and can provide 

technical assistance through the Nuclear 

Safety and Environment Program. 

http://energy.gov/public-services/funding-

opportunities 

http://energy.gov/public-services/funding-opportunities
http://energy.gov/public-services/funding-opportunities
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Source Description Additional Notes Website 
U.S. 

Department of 

Health and 

Human Services 

The US Dept. of Health and Human 

Services and its various agencies 

provide a wide range of grants and 

technical assistance programs.   

Grant programs include technical: 

assistance and training related to 

ensuring safe water and wastewater 

treatment for rural areas; program to 

provide AEDs; and programs to ensure 

that rural areas have access to health 

services. 

http://www.hhs.gov/grants/index.html 

U.S. 

Department of 

Housing and 

Urban 

Development 

(HUD) 

HUD administers the Community 

Development Block Grants 

(CDBG).  CDBG funds have been 

used in conjunction with other 

hazard mitigation funding sources, 

e.g., HMGP, to implement projects 

including acquisitions and elevation 

of flood prone properties.  However, 

HUD funding for hazard mitigation 

projects usually comes via special 

Congressional appropriations related 

to specific disaster events. 

CDBG funds can play a key role in 

hazard mitigation. 

http://portal.hud.gov/hudportal/HUD?src=

/topics/grants 

U.S. 

Department of 

Justice 

The Office of Community Oriented 

Policing services offers funding to 

assist with community policing 

capacity. 

This program may be relevant to 

communities which identify crime, acts 

of violence and/or terrorism as a hazard. 

http://www.justice.gov/business/ 

U.S. 

Department of 

Labor 

National Emergency Grants (NEGs) 

temporarily expand the service 

capacity of Workforce Investment 

Act Dislocated Worker training and 

employment programs at the state 

and local levels by providing 

funding assistance in response to 

large, unexpected economic events 

which cause significant job losses. 

NEGs generally provide resources 

to states and local workforce 

investment boards to quickly 

Training and temporary jobs can focus 

on weatherization or possibly mitigation 

related activities. 

http://www.doleta.gov/neg/ 

http://www.hhs.gov/grants/index.html
http://portal.hud.gov/hudportal/HUD?src=/topics/grants
http://portal.hud.gov/hudportal/HUD?src=/topics/grants
http://www.justice.gov/business/
http://www.doleta.gov/neg/
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Source Description Additional Notes Website 
reemploy laid-off workers by 

offering training to increase 

occupational skills. 

 

U.S. 

Department of 

the Interior 

The National Parks Service has 

multiple grants allowing for the 

purchase of land for recreational 

facilities, the rehabilitation of 

recreation facilities, and protecting 

cultural treasures. 

These programs could assist with the 

securing of land which can serve a dual 

purpose of mitigation and recreation, as 

well as for protecting some historic sites. 

www.nps.gov 

U.S. 

Department of 

Transportation 

Funds support recreational trails, 

bridge replacement, safe routes to 

schools, road projects in rural areas, 

and other programs. 

These funds can be incorporated into 

multi-objective projects aimed at hazard 

mitigation. 

http://www.dot.gov/grants 

U.S. 

Environmental 

Protection 

Agency (EPA) 

In May, 2010, EPA signed a 

memorandum of agreement with 

FEMA to “formalize efforts to 

explore opportunities to incorporate 

sustainability and smart growth 

practices into communities’ hazard 

mitigation planning and long term 

disaster recovery efforts, and to 

incorporate hazard resilience into 

smart growth assistance for 

communities.”  The intent is to 

coordinate parallel activities within 

these agencies for an array of policy 

initiatives that include climate 

change considerations.  For projects 

that are intended to improve land 

use planning practices, this joint 

effort could provide valuable 

technical assistance. 

EPA programs support efforts to clean 

up brownfields, support water quality, 

provide safe drinking water, promote 

green communities, and watershed 

protection. 

http://www2.epa.gov/home/grants-and-

other-funding-opportunities  

http://www.nps.gov/
http://www.dot.gov/grants
http://www2.epa.gov/home/grants-and-other-funding-opportunities
http://www2.epa.gov/home/grants-and-other-funding-opportunities
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Source Description Additional Notes Website 
Small Business 

Administration 

(SBA) 

SBA Disaster Loan Program (DLP) 

is a significant source of assistance 

for homeowners, renters, businesses, 

and nonprofit organizations in the 

aftermath of disasters.  Although 

this is a post-disaster funding 

mechanism, it is important to note 

that loans can be increased up to 20 

percent for mitigation to protect 

property from future disasters of the 

same kind that caused the current 

damage. 

Small businesses can use SBA loans for 

many purposes, before and after a 

disaster. 

https://www.sba.gov/loans-grants/see-

what-sba-offers/sba-loan-

programs/disaster-loans  

 

These are by no means the only non-FEMA, federal agency programs that could have the potential to support hazard mitigation project 

implementation.  Additionally many of these programs are dependent on yearly funding allocations.  However, at this point, it is more 

important to be aware of the potential for other federal agencies to support a broad array of project types.  As needs and potential hazard 

mitigation project options are identified, more information can begin to be gathered on the range of programs which might be utilized.  

It will be more efficient to start with project options and then follow-up with the identification of potential matches, working  with the 

full range of available programs and agencies as part of a comprehensive project evaluation process. 

https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans
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2.3 STATE OF COLORADO RESOURCES AND PRIORITIES 
The 2013 Colorado Natural Hazard Mitigation Plan identifies a number of agencies and programs 

with potential applicability to supporting funding and implementation of mitigation projects in 

addition to the federal hazard mitigation grant programs administered at the state level by Colorado 

DHSEM already mentioned above.  These agencies will also likely be important in earlier stages 

of the hazard mitigation planning process by providing current hazard and risk assessment data, 

including: 

 

Some state agencies which provide technical assistance and other resources include: 

• Colorado Water Conservation Board 

• Colorado Division of Water Resources 

• Colorado Climate Center 

• Colorado Association of State Floodplain and Stormwater Managers 

• Colorado Department of Transportation 

• Colorado Department of Public Health and Environment 

• Colorado Geological Survey 

• Colorado Office of Risk Management 

• Colorado State Forest Service 

 

In addition to these programs, it is important to always have a sense of the priorities that are 

identified by other agencies in influential positions regarding future grant funding.  For example, 

the eligible project types may be selected such as: 

 

• Structural hazard control or protection projects 

• Retrofitting of facilities 

• Property acquisition or relocation 

• Development or improvement of warning systems 

• Dead-end storm structures 
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2.4 ALTERNATIVE FUNDING SOURCES  
In recent years, states and communities across the country have sought and developed innovative 

funding sources as alternatives to traditional government grant programs.  This will be important 

for current and future hazard mitigation planning efforts for several reasons including: 

 

• Decreases in funding for pre-disaster mitigation grant and assistance programs at the 

federal level and for state agencies - While technical assistance and other related support 

functions are still actively supported across federal and state agencies, and in some cases 

are increasing, allocations for “bricks and mortar” pre-disaster hazard mitigation projects 

will be competing with a broad range of government funding needs.  These funds may not 

completely disappear but the need will continue to outstrip the supply for the foreseeable 

future. 

 

• Opportunities to fund projects that might not qualify or align with traditional grant and 

assistance programs.  Funding programs seek solutions that reduce risk for a particular 

threshold (i.e. 1-percent flood) and meet absolute cost-benefit criteria that the agencies 

themselves must adhere to.  Therefore, these programs, by their basic nature, are not able 

to support efforts that may help most of the time but don’t meet these thresholds, e.g., a 

homeowner installed flood wall in a repetitive loss area that prevents annual floods, but not 

larger magnitude events that come along every few years.  There is a related concept that 

can be referred to as “cumulative risk reduction”.  For example, a homeowner with limited 

resources (and no real access to grant funds) might be willing to spend a little time and 

money each year getting just a little bit safer. 

 

The following identifies general kinds of alternative funding sources and techniques that have been 

employed in other communities: 

 

• Local Funding Options 

• Public-Private Partnerships 

• Private Foundations 

 
2.4.1 LOCAL FUNDING OPTIONS 

Local funding options are just what they sounds like, using local funds for local mitigation projects.  

Local funds are also needed as the non-federal share or “matching funds” for federal grant 

programs but can also be used independently to fund a range of project types.  Local funding 

options include the following: 

 

• Capital Improvement Programs – On-going civic improvements can include prioritized 

hazard mitigation projects or mitigation can be included as one aspect of a larger project.  

For example, improving the hydraulic capacity of a culvert or bridge to prevent upstream 

flooding while undertaking periodic replacements for end of service considerations is one 

example.  Replacing windows in a school with shatter resistant glass as part of a overall 

renovation is another example.  Capital improvement programs are generally funded with 

local tax revenues and municipal bonds. 
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• Permits, Fees, and Developer Contributions- Communities can establish fees, earmark a 

portion of existing permit and fee structures, and/or establish requirements for developer 

contributions for new developments in hazard prone areas that can then be used to fund 

local mitigation projects.  The proceeds can be accumulated in what is often referred to as 

a “Mitigation Trust Fund” and the uses are typically tied to specific project types and/or 

relationships with projects already identified in specific plans or documents such as an 

HMP.  These types of funds can also be used to create vouchers or other incentives to 

individual action. 

 

• Force Account / In-Kind Services – Although there is a “cost” associated with activities of 

public employees, there are a wide range of activities that can be undertaken by local 

government staff and officials as well as interested parties on their behalf that would yield 

significant benefits.  Some of the obvious examples are public outreach and education for 

individual property owners, business and institutions to reduce their risk through 

correspondingly inexpensive or essentially activities.  This would include tapping into 

available educations resources1, promoting individual action, etc. 

 

• Property Owners – For a project that directly benefits one or more specific properties, the 

property owner can be asked to contribute.  Through the HIRA process, property owners 

can become better aware of their risks and options.  Owners that recognize they have a real 

flood problem may be willing to pay a portion of the cost.  In recent years, property owners 

have voluntarily agreed to pay the non-federal share (up to 25 percent of the total project 

cost) for FEMA HMA grants in some states.  In some cases, the owners have paid even 

higher percentages of the cost.  In addition, after a flood, owners may have cash from 

insurance claims or disaster assistance that they will be using to repair their homes and 

properties.  By including the right floodproofing and mitigation project components into 

the repairs, the resilience of the property to future flooding may be improved. 

 

Having property owners contribute to the project can help stretch available local funds and 

also gives the property owner an enhanced stake in the outcome of the project and incentive 

to make sure the property is properly maintained.  

 

• Individual Participation – Although mitigation is ultimately intended to benefit individuals, 

HMPs often neglect to integrate participation of potential beneficiaries into the process.  

The participation by individuals, including small business owners, is important for making 

sure the resulting HMP reflects community needs and priorities but it also allows for the 

planning team to identify measures and options that individuals can take to reduce their 

own risk at a cost they can afford. 

 
2.4.2 PUBLIC-PRIVATE PARTNERSHIPS 

Developing a “public-private partnership” is a phrase used frequently in a wide range of 

government programs and for good reason, especially in the content of hazard mitigation.  Similar 

to the point made in the preceding subsection regarding individual participation, participation of 

private sector organizations in solving their own hazard risk situations can be a low-cost and 

                                                 
1 Several states and agencies have created resources for homeowners, some of which could be readily adapted for 

use in Colorado.   
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effective method.  The phrase also encompasses finding opportunities for public and private sector 

partners to share costs equitably for larger projects that require substantial funds to implement.  

Private sector businesses and organizations have their own cost-benefit calculations to perform but 

joint efforts may make the balance sheets work for both sides. 

 
2.4.3 PRIVATE FOUNDATIONS 

Cultivating relationships with local, regional, or even national foundations with interests or 

missions consistent with hazard mitigation, community sustainability, climate change adaptation, 

and other related topics can yield successful results in terms of funding and other means of support.   

 

There are many local foundations around the State of Colorado, many of which fund programs that 

can be utilized for components of hazard mitigation projects.  Many of these foundations only 

support non-profit organizations, so the applicability of these funds to projects depends upon the 

partners involved. 

 

This approach is not as easy to develop as simply listing grants and funding mechanisms as it 

involves engaging a broad spectrum of stakeholders and employing combinations of funding 

sources in solving what are increasingly sticky issues related to funding for any public endeavor.  

However, as noted throughout this guidebook, the reality is that significant federal or state grant 

allocations for pre-disaster mitigation efforts are not apparent on the immediate horizon and 

communities will need to be creative, cooperative and proactive to realize risk reduction on a 

meaningful level. 
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SECTION THREE: REFERENCES 

 

3.1 HAZARD MITIGATION PROJECT FUNDING 
The following includes current websites with more detailed information about several of the 

programs and documents mentioned in this Guidebook.   

 

• Hazard Mitigation Assistance Unified Guidance.  The current version of this guidance 

document was developed in 2015 and can be found at:  

https://www.fema.gov/media-library/assets/documents/103279  

 

In addition, the individual grant programs each have specific websites per the following: 

 

• Hazard Mitigation Grant Program (HMGP) 

http://www.fema.gov/hazard-mitigation-grant-program 

 

• Pre-Disaster Mitigation (PDM) 

http://www.fema.gov/pre-disaster-mitigation-grant-program 

 

• Flood Mitigation Assistance (FMA) 

http://www.fema.gov/flood-mitigation-assistance-program 

 

• Fire Management Assistance Grant Program (FMAGP) -  

http://www.fema.gov/fire-management-assistance-grant-program 

 

• Public Assistance (PA) Section 406 Hazard Mitigation Funding 

https://www.fema.gov/95261-hazard-mitigation-funding-under-section-406-stafford-act  

 

Note:  These websites and reference materials are as current as possible.  However, one important 

aspect of grant programs that is not just applicable to hazard mitigation or to government 

agencies, is that the status, priorities, and administration of funding sources and programs is 

dynamic, i.e., subject to frequent changes in direction and emphasis.  Therefore, it is useful to be 

familiar with the current information but it is equally, if not more important, to engage candidate 

federal and state agencies in a dialog as soon as possible.  The intent is to determine the most 

current information about grant project status and priorities for inclusion in the evaluation of 

hazard mitigation projects and the development of implementation strategies.   

 

On a related note, it is also recommended to include specific reference in plan maintenance 

procedures to the monitoring and updating of information regarding grant programs and the 

agencies or foundations that administer these grants. 

 

There are also a number of documents that include a broad range of project types and how these 

have been implemented in communities across the country including: 

Mitigation Best Practices Portfolio 

http://www.fema.gov/mitigation-best-practices-portfolio 

https://www.fema.gov/media-library/assets/documents/103279
http://www.fema.gov/hazard-mitigation-grant-program
http://www.fema.gov/pre-disaster-mitigation-grant-program
http://www.fema.gov/flood-mitigation-assistance-program
http://www.fema.gov/fire-management-assistance-grant-program
https://www.fema.gov/95261-hazard-mitigation-funding-under-section-406-stafford-act
http://www.fema.gov/mitigation-best-practices-portfolio



