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Prerequisite

Formal Adoption by the State
The State of Colorado Natural Hazards Mitigation Plan was adopted by the Office of the
Governor on December 31, 2013.
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Prerequisite

Assurances of Continued Compliance with Federal Requirements
The Colorado Natural Hazards Mitigation Plan falls under assurances proclaimed within this
plan. The state assures that it will comply with all applicable Federal statutes and regulations in
effect with respect to the periods for which it receives grant funding in compliance with 44 CFR
part 13.11(c). The State will amend its plan whenever necessary to reflect changes in State or
Federal laws and statutes as required in 13.11(d).
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Introduction
The 2013 State of Colorado Natural Hazards Mitigation Plan Update (State Plan) builds on the
original Colorado State Hazard Mitigation Plan of 2001 and subsequent updates. In addition to
ensuring that all requirements outlined in 44 CFR 201.4 are met, sections of the State Plan were
streamlined and elements consolidated to provide a more concise picture of statewide mitigation.

Colorado State Mitigation Program
The State of Colorado’s comprehensive mitigation program is coordinated through activities of
the State Hazard Mitigation Team (SHMT). The SHMT structure is comprised of a steering
committee, state agency partners, and various statewide partners and stakeholders as shown in
Figure 1-1.
Figure 1‐1: State Hazard Mitigation Team Composition
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The SHMT was assembled with the belief that an effective mitigation program relies on a
fundamental understanding not only of the hazards that could affect Colorado, but also of the
structure and functioning of all levels of government, along with the roles and responsibilities of
other nongovernmental organizations and the private sector.
Colorado Division of Homeland Security and Emergency Management
The Colorado Division of Homeland Security and Emergency Management (DHSEM)
Mitigation Team is the primary state entity responsible for coordinating and facilitating technical
assistance for local hazard mitigation planning. The mission of the Mitigation Team is to
promote community resiliency and sustainability for the people of Colorado by fostering
partnerships and maximizing the availability of mitigation and recovery resources.
The Mitigation Team is comprised of seven employees with varying levels of responsibility and
program area focus as shown in Figure 1-2.
Figure 1‐2: DHSEM Mitigation Team Structure

The DHSEM Mitigation Program brochure is included as Appendix 1-A, and contains additional
information about the Mitigation Team and the services it provides.
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Technical Assistance Partnerships
DHSEM and other state agencies have organized hazard specific working groups to address all
aspects of disaster preparedness, including mitigation. These working groups are Technical
Assistance Partnerships (TAPs), and membership is based on a whole community concept, as
appropriate, with evolving membership (Table 1-1).
Table 1‐1: Technical Assistance Partnership Participants
Drought

Flood

Geology

Weather

Wildfire

Water Availability
Task Force

TAP

TAP

TAP

TAP

 Colorado Water
Conservation Board
 Colorado Division of
Water Resources,
Dam Safety Branch
 City of Fort Collins
 Urban Drainage and
Flood Control District
 Colorado Association
of State Floodplain
and Stormwater
Managers
 FEMA
 Colorado Division of
Homeland Security
and Emergency
Management
 City and County of
Denver, Office of
Emergency
Management and
Homeland Security
 Colorado Department
of Transportation
 Colorado Department
of Public Health and
Environment
 Partner identification
ongoing

 Colorado Geological
Survey
 Colorado Department
of Transportation
 Natural Resources
Conservation Service
 Colorado Division of
Homeland Security
and Emergency
Management
 Partner identification
ongoing

 Colorado Climate
Center
 National Weather
Service
 Colorado Division of
Homeland Security
and Emergency
Management
 Colorado Office of Risk
Management
 Partner identification
ongoing

 Colorado State Forest
Service
 Colorado Division of
Homeland Security
and Emergency
Management
 Partner identification
ongoing

 Colorado Water
Conservation Board
(Co‐Chair)
 Colorado Division of
Water Resources (Co‐
Chair)
 Colorado Division of
Homeland Security
and Emergency
Management
 Colorado Climate
Center
 National Weather
Service
 National Oceanic &
Atmospheric
Administration
 Natural Resources
Conservation Service
 US Geological Survey
 US Bureau of Land
Management
 US Bureau of
Reclamation
 Department of Local
Affairs
 National Integrated
Drought Information
System Program
Office
 Impact Task Force
Chairs
 Local water providers

Hazard specific TAPs participate in the State Plan update process by providing state agency
liaisons to the SHMT Steering Committee. Specific to mitigation, these TAPS are responsible for
assessing statewide risks and vulnerabilities, enhancing state capabilities, identifying and
tracking progress on mitigation activities to reduce long-term risk to hazards in Colorado. See
Appendix 1-B for a complete concept and description of how TAPs are intended to function.
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State Mitigation Steering Committee
The SHMT Steering Committee includes the State Hazard Mitigation Officer (SHMO) and lead
response and recovery planners from DHSEM, one representative from each TAP, agencies with
primary hazard responsibility, and agencies with a multi-hazard scope, as shown in Table 1-2.
Table 1‐2: 2013 State Hazard Mitigation Team – Steering Committee
Name

Department

Organization

Hazard

Karen Berry

Higher Education,
Colorado School of
Mines

Colorado Geological Survey







Nolan Doesken

Higher Education,
Colorado State
University

Colorado Climate Center






Ethan Greene

Natural Resources

Colorado Avalanche
Information Center

 Avalanche

Kevin Houck

Natural Resources

Colorado Water Conservation
Board, Watershed and Flood
Protection

 Flood

Darrell Lingk

Transportation

Office of Transportation Safety
and Risk Management

 Landslide, Mud/Debris
Flow, Rockfall
 Flood

Taryn Finnessey

Natural Resources

Colorado Water Conservation
Board, Water Supply Planning

 Drought

Scott Woods

Higher Education,
Colorado State
University

Colorado State Forest Service

 Wildfire
 Pest Infestation

Chris Whitney

Agriculture

Division of Brand Inspection






Marilyn Gally
Iain Hyde
Kerry Kimble

Public Safety

Division of Homeland Security
and Emergency Management

 All‐Hazard
o Mitigation
o Response
o Recovery

Colorado Natural Hazards Mitigation Plan

Earthquake
Subsidence
Erosion and Deposition
Expansive Soils
Landslide, Mud/Debris
Flow, Rockfall
 Subsidence
Winter Storm
Severe Weather
Extreme Temperature
Tornado

Insect Infestation
Severe Weather
Extreme Temperature
Drought
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In addition to the steering committee, the SHMT is comprised of state agency partners that
contribute to the planning process in various ways, in addition to a broader group that
encompasses a whole community approach. State agency partners, listed in Table 1-3, contribute
to Colorado’s mitigation program and planning process through a variety of means, including
their capabilities, ownership of critical facilities, provision of data and information for the risk
assessment, and their review and comment on plan drafts.
Table 1‐3: State Hazard Mitigation Team – State Agency Partners
Department

Division or Program Area

Transportation

Geotechnical Program

Higher Education

Universities and Community Colleges

Natural Resources

Colorado Parks and Wildlife
Colorado State Land Board
Division of Reclamation, Mining and Safety
Division of Water Resources

Regulatory Agencies

Division of Insurance

Local Affairs

Division of Local Government
Public Utilities Commission

Personnel and Administration

Office of Risk Management

Public Health and Environment

Emergency Preparedness and Response
Behavioral Health
Built Environment

Public Safety

Fire Prevention and Control

Beyond Colorado state agencies, the SHMT encompasses other statewide partners and
stakeholders. These partners round out the Whole Community and are critical components of a
successful statewide mitigation program. The list of mitigation partners and stakeholders as
shown in Table 1-4 is not exhaustive, but provides an example of the broad brush of players in
statewide mitigation.
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Table 1‐4: State Hazard Mitigation Team – Statewide Partners and Stakeholders (Non‐Exhaustive)
Partners and Stakeholders

Acronym

Federal Emergency Management Agency (FEMA)

FEMA

Colorado Emergency Management Association (CEMA)

CEMA

Colorado Earthquake Hazard Mitigation Council (CEHMC)

CEHMC

Rocky Mountain Insurance Information Association (RMIIA)

RMIIA

Colorado Intergovernmental Risk Sharing Agency (CIRSA)

CIRSA

Colorado Counties Incorporated (CCI)

CCI

Colorado Municipal League (CML)

CML

County Technical Services Incorporated (CSTI)

CSTI

Colorado Volunteer Organizations Active in Disasters (COVOAD)

COVOAD

Colorado Emergency Preparedness Partnership (CEPP)

CEPP

History Colorado
Citizens
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Planning Process
As a part of the 2013 State Plan update process, the Mitigation Team attempted to identify ways
to more effectively engage partners in the process. Our goal is to simplify and improve the
quality of the plan and create a more formalized long-term engagement strategy that enables us
to better track progress on the implementation of projects and to maximize the mitigation
services state agencies provide to local governments and communities.
The 2013 planning process leveraged increased engagement of agency contacts in the form of
individual meetings, phone calls, and email exchanges at the front end of the planning process.
Sections, particularly the Hazard Identification and Risk Assessment, Counties, Communities
and Tribes section, and Mitigation Strategies were reviewed for accuracy and relevance of
analysis, as well as to identify potential opportunities to simplify the document and make it more
accessible and user-friendly.
Hazards currently profiled in the plan were evaluated to determine whether or not the hazards
needed to be modified, consolidated, added or deleted. Initial agency meetings were prioritized
based on the agency’s level of responsibility for hazards addressed within the plan, with TAPs
being the primary mechanism to engage subject matter experts beyond state agencies.
Documentation of the planning process is included in Appendix 1-C, including meeting agendas,
coordination emails, and meeting sign-in sheet. Complete documentation for the flood and
drought mitigation plans is included within those documents.
Meetings and Coordination
Technical Assistance Partnerships related to drought, flood, wildfire, and weather met at least
once with a focus on the mitigation plan (Table 1-5). Coordination activity occurred with
primary members of a potential geologic hazard TAP; however the planning process focused on
individual coordination between the Mitigation Team and the members.
Table 1‐5: Technical Assistance Partnership Meetings
Date

Meeting

2/22/2013

Drought WATF

5/16/2013

Drought WATF

6/4/2013

Drought WATF

8/5/2013

Flood TAP

10/28/2013

Flood TAP

11/7/2013

Wildfire TAP

11/8/2013

DHSEM

11/15/2013

Weather TAP

Colorado Natural Hazards Mitigation Plan

Topics Discussed








Reviewed changes in state capabilities
Identified opportunities to improve capabilities
Assessed key risks and vulnerabilities
Identified new data and analysis needed
Reported progress on previous mitigation actions
Identified new mitigation actions and highest priorities
Discussed ongoing TAP membership and activities
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The SHMT Steering Committee met once on November 25, 2013, of which topics and attendees
are included in Table 1-6. A representative from each TAP was present to review and validate
the hazards, risk assessment, goals and objectives and present updates to their capabilities and
actions. In addition, the Steering Committee provided direction on state mitigation priorities.
Table 1‐6: State Hazard Mitigation Team – Steering Committee Coordination Meeting
Date
11/25/2013

Meeting
State Hazard Mitigation
Team Steering Committee

Topics Discussed







Each TAP representative presented information on their
hazards, including:
o Key issues related to risk and vulnerability
o Changes in capabilities
o Progress on mitigation actions
o New actions and priorities
Confirmed 2013 goals
Evaluated most significant risks and highest priority
mitigation action statewide
Identified opportunities for coordination on actions and
public outreach and education
Developed how SC and TAPs will coordinate and track
progress moving forward.

Additional activities coordinating with agencies and involving stakeholders during the update
period and are shown in Table 1-7.
Table 1‐7: State Plan Update – Other Coordination Activities
Date

Activity

Topics Discussed

9/21/2013

DHSEM/FEMA Coordination



Planning process, hazard identification,
capability identification process

9/26/2013

DHSEM/CGS Coordination



TAP partners, risk assessment, mitigation
capabilities and actions

11/10/2013

DHSEM/CDOT Preliminary Coordination



TAP opportunities, risk assessment,
mitigation capabilities and actions

12/5/2013

SHMT Steering Committee and State
Agency Partner Review and Comment



Review and submittal of comments focusing
on risk assessment, capabilities, strategy,
and plan maintenance

12/13/2013

Submitted to FEMA for Review



NA
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Public Involvement
An opportunity for statewide partners and stakeholders to review and comment on the State Plan
will be announced on coemergency.com blog and the DHSEM website. This involvement will
come after the plan is adopted; however, it serves as the kick-off to the next plan update. There
will be an input form available for public and stakeholder comments via the coemergency.com
site. The opportunity will also be publicized through Twitter (greater than 20,000 followers), our
Division’s weekly update (greater than 500 subscribers), and Facebook (greater than 2,000
followers); these forums have a specific audience to include executive directors of organizations
such as the Colorado Municipal League (CML) and Colorado Counties Incorporated (CCI).
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Program Integration
While the State Plan process provides an opportunity for agencies and organizations to
collaborate on issues of hazard mitigation, coordination among agencies on planning and other
mitigation initiatives is a constant. Planning and programmatic efforts that could integrate
information from the State Plan or provide information for integration into the State Plan are as
follows:
State Plans and Programs
Division of Homeland Security and Emergency Management Strategic Plan
The DHSEM Strategic Plan lays out the Division’s goals, objectives, and actions to provide a
road map for achieving its vision and mission. Updated in 2013, the mitigation goal within the
strategic plan is to reduce the loss of life and property by avoiding or lessening the impact of
hazards. Objectives related to this mitigation goal focus on working with local partners through
plans and other resources to reduce risk, partnership building, communication, building grant
program expertise, grant administration, legislative analysis, and project development.
State Response Plan
The state mitigation plan serves as a supporting annex to the State Emergency Operations Plan
(SEOP). The purpose of the SEOP is to identify the roles, responsibilities and actions of State
government during disasters. Emergency operations plans address the ability to direct, control,
coordinate and manage emergency operations. The information contained in the Risk
Assessment of this plan plays an important role in the overall SEOP. It provides the most
comprehensive collection and analysis of the natural hazards facing communities Statewide.
Additionally, the mitigation strategies identified in this plan help to build and enhance the State’s
capability to manage hazard events.
State Recovery Plan
The Colorado recovery plan is also a support annex to the SEOP. It identifies the roles and
responsibilities of State agencies as well as private non-profits, Federal agencies and local
agencies following a disaster. Roles and responsibilities for statewide recovery activities are
divided into 14 recovery support functions. Particularly as the recovery process extends into the
latter phases, the principles of hazard mitigation become a central element to the recovery
process. As such, this plan can provide information to assist local jurisdictions and State agencies
as they develop a plan to rebuild more resilient communities. Likewise, the recovery plan helps
to identify what capabilities are necessary to help facilitate a comprehensive and effective
recovery process, including the role that mitigation plays in the recovery process.
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Colorado Disaster Housing Task Force
The Colorado Disaster Housing Task Force was assembled in June of 2010 to begin the process
of drafting a Disaster Housing annex to the State Emergency Operations Plan, and activated as
recently as 2013 to support flood response and recovery efforts. One important element to this
plan is utilizing the State Plan’s Risk Assessment to understand what potential hazards could
result in a disaster housing operation, and in turn, what disaster housing capabilities the State
needs to develop or maintain.
Colorado Energy Assurance Plan
The Colorado Energy Office (CEO) Utilities Program continues to work on an intra-state
framework for handling energy-related emergencies such as cyber attacks, major system outages
and threats to critical energy infrastructure. The objectives include developing response actions
that include new energy portfolios and Smart Grid applications. The project will focus on
building regional energy assurance capability to allow the State of Colorado to coordinate and
communicate statewide and have critical energy infrastructure partners in the areas of energy
security, grid reliability, emergency response and large-scale disruption.
As part of the grant and related update to the Colorado Energy Assurance Emergency Plan, a
Geographic Information System (GIS) database of statewide critical electric infrastructure was
developed. This GIS System allows relevant state agencies to view critical infrastructure such as
power plants, high voltage transmission lines, and critical high voltage substations. This effort
will allow for enhanced hazard analysis of Rural Electric Cooperatives’ (REC) statewide critical
infrastructure in future planning efforts, and the information will be formally integrated into
mitigation planning processes beginning in 2014.
Colorado Sustainable Main Streets Initiative
The Division of Local Government’s Office of Smart Growth leads the Main Street initiative,
with support from other state agencies including DHSEM’s Mitigation and Recovery section.
The mission of the Sustainable Communities Initiative is to coordinate partnerships and provide
assistance to enhance the sustainability of communities across the state. Through this effort
Communities are working to integrate planning related to issues of land use, transportation and
mobility, affordable housing, public health and human services, natural resource conservation
(including water supply), environmental quality, energy efficiency and renewable energy,
hazards and mitigation, and sound fiscal planning among other issues.
State Homeland Security Strategy
The Office of Preparedness within the DHSEM is responsible for the State Homeland Security
Strategy. The goals, strategies, objectives and tasks outlined in the draft 2014-2016 strategy will
enable the State of Colorado to improve all-hazard preparedness and resiliency, leading to fewer
lives lost, reduced economic impacts in affected communities, improved response capabilities,
and faster recovery time.
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The State Homeland Security Strategy identifies six (6) overarching goals that guide the
State’s Homeland Security program. The two that relate specifically to hazard mitigation
are:
Goal 1: Reduce the risks to the citizens of Colorado, their businesses, and their local
governments, from significant all-hazard events, and, Goal 2: Create Colorado communities that
can prepare/plan for, absorb the impact of, and proactively adapt to major adverse all-hazard
events.
The Threat and Hazard Identification and Risk Assessment (THIRA) is the all-hazards tool used
by Colorado that allows a jurisdiction to understand its threats and hazards and how the impacts
may vary according to time of occurrence, season, location, and other community factors. The
risks and threats that have been identified through the Threat Hazard Identification and Risk
Assessment (THIRA) process are referenced as most applicable to the State of Colorado.
Resilient communities form the basis of preparedness in Colorado and require effective and
efficient coordination between the myriad of stakeholders involved in homeland security and
emergency management preparedness.
Colorado Flood, Drought, and Rural Electric Cooperative Mitigation Plans
As part of the Colorado Natural Hazards Mitigation Plan, the Colorado Water Conservation
Board develops supporting plans related to flood and drought mitigation. These plans are directly
integrated in to the State Plan in a number of ways, including: planning process, risk assessment,
capabilities and actions. These plans are available at the following web site addresses and also
formally included as supporting documents to the State Plan.



Colorado Drought Mitigation and Response Plan
Flood Hazard Mitigation Plan for Colorado

An additional support plan to the State Plan is the Colorado Rural Electric Natural Hazards
Mitigation Plan. This support plan will be updated in 2014.
FEMA Mitigation Programs and Initiatives
Hazard Mitigation Assistance Program
The Mitigation Team is responsible for the state’s administration of the FEMA Hazard
Mitigation Assistance (HMA) program, which includes the Pre-Disaster Mitigation (PDM)
program, the Flood Mitigation Assistance program (FMA), and when a Presidentially declared
disaster takes place, the Hazard Mitigation Grant Program (HMGP). The Mitigation Team
maintains the Hazard Mitigation Grant Program Administrative Plan where the process and
prioritization for post-disaster mitigation funding is described.

Colorado Natural Hazards Mitigation Plan

1‐13

Section 1 ‐ Plan Process

The Mitigation Team works with FEMA and local communities to identify new projects each
year, particularly through PDM and FMA. A detailed accounting of State administration of
FEMA programs is contained in the Capabilities Assessment and Mitigation Strategies as well as
the Flood Hazard Mitigation Plan for Colorado.
Public Assistance Program
Recognizing the mitigation opportunity of 406 mitigation funds within the PA program, the PA
Administration Plan consistently addresses hazard mitigation. As stated in the Admin Plan,
during the development of Project Worksheets, DHSEM may assist the subgrant applicant in
identifying hazard mitigation opportunities.
Dam Safety Program
Since the last plan update, a Dam Safety Coordination group met regularly to discuss hazard
mitigation, emergency response, and community outreach and education. One of the integration
successes was the application of a social vulnerability indices developed for statewide dam
inundation zones to the multi-hazard vulnerability assessment.
National Earthquake Hazard Reduction Program
Colorado has received NEHRP state program funding for FFY 2010, 2011 and 2012. The State’s
Earthquake Program Manager is a duty assigned to the Mitigation Team. Over the last three
years, NEHRP funding supported enhanced earthquake hazard risk assessments in local
mitigation plans, was used to develop a comprehensive statewide (reported by county) HAZUS
analysis for our largest faults, and supported significant public education and outreach activities
for the 2013 Great Rocky Mountain Shakeout.
National Flood Insurance Program
The Colorado Water Conservation Board (CWCB) is responsible for the administration of the
Community Assistance Program and is the Cooperating Technical Partner for the National Flood
Insurance Program. The Mitigation Team continuously coordinates with CWCB staff on the
integration of Community Rating System planning and local multi-hazard mitigation planning
through the development of tools and direct outreach to communities. In addition, CWCB and
the Mitigation Team and their knowledge of local floodplain management opportunities lead to
the identification of potential Flood Mitigation Assistance projects or other flood mitigation
actions.
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National and Local Initiatives, Plans and Programs
Emergency Management Accreditation Program
In 2009, Colorado was accredited by the Emergency Management Accreditation Program
(EMAP). In order to maintain the mitigation standards set by EMAP, this plan includes a
Consequence Analysis to accompany the Hazard Identification and Risk Assessment. In
addition, capabilities for Preparedness and Recovery were assessed along with the State’s
Mitigation program.
Local Mitigation Plans
Local mitigation plans are a critical input in developing the statewide mitigation strategy. These
plans are reviewed and incorporated into the state plan. A recently completed mitigation action
database provides opportunity for the state to identify mitigation priorities across the state and
identify gaps based on the actions presented. This directs a portion of the statewide mitigation
strategy and prioritization of local assistance.
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Significant Changes in the State Plan from 2010
Since the 2010 plan update, changes in the way the Mitigation Team engaged with partners and
the locals necessitated changes in the 2013 State Plan. The result of this process is a significantly
reorganized and updated document. The following is a discussion of the key changes made to
the plan during the 2010 update process:
Section 1 ‐ Plan Process
The Plan Process section was revised to better convey the structure of Colorado’s comprehensive
mitigation program and to reflect a new structure for working with partners and stakeholders.
The Mitigation Team has engaged with state-level and other partners to develop Technical
Assistance Partnerships (TAPs). TAPs serve as hazard specific working groups that address all
aspects of emergency management, including mitigation. State representatives from these TAPs,
as well as other state agencies, comprise the Steering Committee of the State Hazard Mitigation
Team.
Section 2 ‐ Colorado Overview
The Colorado Overview section was revised by adding information on the state asset inventory,
enhancing the population change characteristics, and eliminating the Ecoregion subsection
because it did not significantly inform the mitigation plan. Variations of ecological zones may be
considered for future updates.
Section 3 ‐ Hazard Identification and Risk Assessment
In review of the identified hazards from 2010, the SHMT chose to update the list of hazards
impacting the state. These changes include: the elimination of the Thunderstorms and
Precipitation hazards because they are covered by the individual hazards of Floods, Hail,
Lightning, Tornado, and Severe Wind; renaming Hailstorm to Hail, Winter Weather to Winter
Storm, and Fire to Wildfire; and the elimination of a stand-alone Grasshopper Infestation hazard.
Rather than identifying specific insects engaged or capable of infestations, the Grasshopper
Infestation hazard was incorporated into a broader Pest Infestation hazard. This broader hazard
will serve as an umbrella hazard for any insect infestations identified as a concern by the SHMT.
Hazard profile and vulnerability information that was previously spread throughout the 2010
plan was reorganized and consolidated where appropriate. Much of the national-level hazard
comparisons to Colorado were eliminated to focus the discussion on the state and sub-state level.
To better assess the state’s vulnerabilities, a social vulnerability index developed by the Colorado
Division of Water Resources, Dam Safety Branch, was incorporated into the overall risk
assessment process. Originally developed to identify vulnerabilities within dam inundation areas,
this tool was applied to the multi-hazard risk assessment for the overall State Plan update.
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Section 4 ‐ Capability Assessment
The Capabilities Assessment was reformatted from 2010 to provide a more streamlined, table
based display of state and local capabilities. Discussions related to state laws and authorities was
consolidated to provide briefer descriptions of subject and content.
To assess local capabilities in 2013, the planning process included less direct integration with
local governments than the previous State Plan and centered on state-level SME and associated
resources to gather evaluative information. This process change will be evaluated in 2014 to
determine the completeness and accuracy of the information.
Section 5 ‐ Mitigation Strategy
There were several changes in the Mitigation Strategy section. The development of a mitigation
action database provides opportunity for the state to identify mitigation priorities across the state
and identify gaps based on the actions presented. These actions were associated with priority
hazards, and gaps were identified as a potential area of focus for state-level actions. Another
change was a more comprehensive inclusion of state agencies engaged in mitigation activities. In
addition, the portion of the Mitigation Strategy section from 2010 as it pertained to the
coordination of local mitigation planning was moved to Section 6 as the primary subject.
Mitigation actions were also evaluated against a new set of criteria in 2013 where the
prioritization process differed from the typical STAPLEE methodology from previous State
Plans. Rather, the Mitigation Team encouraged agencies to use STAPLEE evaluation upon
initiation of each of their actions to help gauge opportunities and constraints that may impact its
implementation or completion.
Section 6 – Coordination of Local Mitigation Planning
The 2013 planning process completely revised the way local information was incorporated into
the State Plan, thus eliminating Section 6 - County, Community and Tribal Profiles, as it was
represented in 2010. Rather than developing county, community, and tribal profiles with
information such as disaster history, hazard identification and mitigation projects, information
from local plans was placed in a searchable database and incorporated into the Hazard
Identification and Risk Assessment, and Mitigation Strategy sections. Information related to
capabilities was incorporated in the Capability Assessment section of the plan.
Section 7 ‐ Plan Maintenance
The Plan Maintenance section received a significant overhaul, as the general nature of the 2010
and previous plan versions were inadequate to provide a prescriptive process for the adequate
and recurrent review and update of the State Plan. Enhancements include an activity and timeline
table, provides for the ongoing assessment of mitigation actions, and begins developing the
framework to record the effectiveness of the mitigation actions.
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Introduction
Colorado is located in the western United States, approximately 1,500 miles west of the Atlantic
Ocean and 800 miles east of the Pacific Ocean (Figure 2-1). Colorado is bordered by Wyoming
to the north, Nebraska to the northeast, Kansas to the east, Oklahoma and New Mexico to the
south, Utah on the west, and Arizona on the southwest corner. Colorado is the eighth largest state
when measured by area. Colorado is shaped as an almost perfect rectangle covering 104,247
square miles - ranging 387 miles from east to west and 276 miles from north to south.
Figure 2‐1: Colorado Vicinity Map
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Colorado was established as a Territory by the United States Congress in 1861 with seventeen
territorial Counties. In 1876, Colorado was the 38th state to join the Union. Today Colorado has
64 counties including two counties with consolidated city and county governments as shown in
Figure 2-2. Most counties were formed in the late 1800s and early 1900s but as recently as 2001
boundaries changed when the city of Broomfield became a city and county government.
Figure 2‐2: Counties and Indian Tribes in Colorado
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Topography
Colorado is known as the Rocky Mountain State. Elevation is one of the distinctive geographical
features of Colorado; it is the nation's highest state with a mean average elevation of 6,800 feet.
The state is dominated by the Rocky Mountains which run north/south through the state and
separates the eastern flat high plains from the western wide river valleys, high plateaus, and
rugged canyons. These mountains form the Continental Divide, separating the great watersheds
of the United States into water emptying into the Pacific and Atlantic Oceans. Colorado has 54
peaks that reach 14,000 feet or higher and hundreds of mountains that reach elevations of 11,000
feet to 14,000 feet. Figure 2-3 shows Colorado’s mountain and Eastern Plains topography.
Figure 2‐3: Colorado Topography
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Population
As of 2012, population in Colorado was estimated at 5,188,683 persons. Statewide, Colorado’s
population has been growing at an estimated 1.4 percent per year since 2010, or to between
69,000-70,000 new residents each year. This population growth comes from a combination of
natural increase in births minus deaths (totaling ~35,000 persons) and net migration (~35,00040,000 persons). Colorado’s net migration is strongly related to job growth. Most of the recent
and expected growth in Colorado is due to the growth in the oil and gas, tourism, retiree, and
national/regional service industries. From April 1, 2010 to July 1, 2012 the state population
increased 2.75 percent.
Counties along the Front Range account for a significant portion of Colorado’s total population
as shown in Figure 2-4. In 2010, Colorado’s population distribution averaged approximately 48.5
persons per square mile. El Paso County is the state’s most populous county with an estimated
646,160 persons in 2012. Several other counties are estimated to have over 500,000 residents
including Denver, Arapahoe and Jefferson. Mesa County is the most populous county of the
Western Slope with nearly 150,000 residents. Growth in the state varies dramatically by county
with some counties more than doubling in population over the last 20 years and other counties
losing population. Figure 2-5 shows the 2012 population projections by county.
Figure 2‐4: Population Estimates in Colorado by County, 2012
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Figure 2‐5: Projected Future County Population Changes
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Figure 2‐6: Projected County Population Growth Deviations from Overall State Growth Projections
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Figure 2-6 shows population growth estimates for the State through 2040. Each map shows the
projected growth between the years noted below each map. This information is presented at the
county level and shows the expected growth for each county relative to the projected overall
State growth. What the map indicates is that as Colorado’s total population grows statewide to
2040, the growth is not shared equally by all counties. In particular, there is projected to be a
continual population decline in the rural communities of the Eastern Plains and San Louis
Valley. At the same time, population growth is anticipated to be prevalent in the Central, North
Central, West Central, and Southwest areas of the state. Table 2-1 functions as the associated
legend to Figure 2-6 and provides the actual population projection in greater intervals.
Table 2‐1: Projected County Population Growth Deviations from State Growth Estimates

State
Growth
Projection

2010‐2015

2015‐2020

2020‐2025

2025‐2030

2030‐2035

2035‐2040

1.5%

1.7%

1.6%

1.4%

1.2%

1.1%

0.8 – 2.0%

1.7 – 4.8%

0.9 – 2.8%

1.1 – 1.9%

0.8 – 1.8%

0.4 – 1.3%

0.1 – 0.8%

0.6 – 1.7%

0.3 – 0.9%

0.4 – 1.1%

0.2% ‐ 0.8%

(‐0.2) – 0.4%

(‐0.4) ‐ 0.1%

(‐0.2) – 0.6%

(‐0.4) – 0.3%

(‐0.4) – 0.4%

(‐0.4) – 0.2%

(‐0.5) – (‐0.2)%

(‐1.3) ‐ (‐0.4)%

(‐1.0) – (‐0.2)%

(‐1.0) – (‐0.4)%

(‐1.0) – (‐0.4)%

(‐0.9) – (‐0.4)%

(‐0.9) – (‐0.5)%

(‐2.7) ‐ (‐1.3)%

(‐2.2) – (‐1.0)%

(‐1.7) – (‐1.0)%

(‐1.5) – (‐1.0)%

(‐1.4) – (‐0.9)%

(‐1.4) – (‐0.9)%

Source: Colorado State Demography Office

Colorado is forecast to grow in population to 6.2 million by 2020 and 7.3 million by 2030. The
Western Slope continues to be the fastest growing region in the state with expected annual
growth rates averaging 2.65 percent between 2010 and 2020. This is compared to the 1.8 percent
growth rate expected statewide. The northern Front Range and central mountains are also
expected to have above average growth rates, while the eastern plains and San Luis Valley are
expected to continue growing similar to the national rate near 1 percent.
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Transportation
Colorado’s transportation infrastructure is shown in Figure 2-7.
Highways
The Colorado Department of Transportation is responsible for the state’s 9,144 mile highway
system which includes over 3,000 bridges. The system includes Interstate Highways, US
Highways, State Highways, and some arterials. The overall system handles over 28 billion
vehicle miles of travel each year. In Colorado, over forty percent of all travel takes place on the
913 miles of Interstate Highway.
This ground transportation system creates a mobility lifeline throughout the state, allowing for
goods and services to be transported to even the more sparsely populated areas. Large parts of
the system are vulnerable to natural hazards, including but not limited to avalanche, heavy
snowfall, flood, debris flows, rockfalls, and sinkholes. Impacts include physical damage, road
closures, emergency work, delays, stranded motorists, and large scale debris removal.
Railroads
Rail lines have a long history of providing mobility for people and goods in and through
Colorado. Select rail systems are threatened by a variety of hazards due to their geographic
locations. In recent years the Denver metro area has increased the extent of light rail lines
reaching more population and enhancing public transportation. The light rail is administered by
the Regional Transportation District, a special district commonly referred to as RTD.
Rail transport may be affected by natural hazards including but not limited to rockfall, wildfire,
earth movement, flood, and heavy snowfall. Impacts include delays, physical damage,
emergency work, and debris removal.
Airports
The Colorado Airport System includes a total of 76 public-use airports. Of the public-use
airports, 13 are commercial service airports and 63 are for general aviation use. Five of these
general aviation use airports provide reliever service to Denver International Airport (DIA) and
Colorado Springs Airport (COS).
This air transportation network, through direct or connecting flights, links Colorado with the
nation and the world. This part of the mobility network is vulnerable to different hazards
including severe weather such as wind, tornadoes and hail, winter weather, hazardous materials
fixed facilities and transport, and earth movement. Impacts include physical damage, delays,
closures, stranded travelers and workers, emergency work, and large scale debris removal.
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Figure 2‐7: Colorado Transportation Infrastructure
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Land Status
Colorado has a significant amount of land that is owned and managed by public entities as shown
in Figure 2-8. In Colorado approximately forty two percent of the land is owned and managed by
local, state or federal agencies. The remaining land is managed by private entities, land trusts,
and non-governmental organizations (NGOs). The majority of the federal land, which covers
thirty seven percent of the state, is in the central and western portion of the state.
Figure 2‐8: Colorado Land Ownership

The total acres and related percent of total land in Colorado by entity are shown in Table 2-2.
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Table 2‐2: Colorado Land Ownership
Agency

Total Acres

Local (City, County, Special Districts)

Percent of Total

425, 692

0.64%

State of Colorado

3,255,972

4.89%

U.S. Bureau of Land Management

8,314,964

12.48%

14,428,150

21.66%

U.S. National Park Service

711,256

1.07%

Other Federal Entities

632,867

0.95%

Sovereign Nations (Tribes)

770,252

0.01%

Private/NGO/Land Trust

38,068,415

57.15%

Total

66,607,569

100%

U.S. Forest Service

Source: Theobald D. M., M. Linneal and S. Linn. 2010. Colorado Ownership, Management, and Protection V8
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State Assets
State assets and critical facilities belonging to the 3 branches of Colorado State Government
(Legislative, Judicial, and Executive) have been defined by the Colorado Office of Risk
Management (ORM). Primary agencies charged with the oversight of state assets are the
Department of Corrections, Higher Education, Transportation, Human Resources, and Natural
Resources.
State Owned Assets
The total count of State-owned assets included in the state database increased from 7,573 in 2010
to 8,165 in 2013. The 2013 total value of State-owned facilities is $19,842,656,355. Figure 2-9
shows the number and total value of state assets by county.
Figure 2‐9: State‐Owned Assets by County

Generally, the highest value of state assets is concentrated along the Front Range and across the
Grand Valley. Along the Front Range, the far north-central, metropolitan Denver, and southcentral counties tend to represent the highest asset values. The top 5 counties with over a $1

Colorado Natural Hazards Mitigation Plan

2‐13

Section 2 ‐ Colorado Overview

billion in state asset values are Adams, Boulder, Denver, Jefferson, and Larimer. Table 2-3
provides the county and value of state owned facilities by county.
Boulder County holds the highest value of state assets at over $3.1 billion due to the high value
associated with the University of Colorado campus buildings; the county also has 46 identified
critical facilities. The City and County of Denver holds the second highest value of state assets
totaling at over $2.5 billion, and includes many State Capitol Complex buildings. Denver also
ranks second in number of state assets with 514 and has 23 critical facilities. Larimer County has
the third highest value of state assets with nearly $2.5 billion, attributable to the value of
facilities at Colorado State University. Larimer County represents the highest total count of state
assets with 939; the county also has 118 identified critical facilities.
Table 2‐3: State Owned Asset Overview by County
Total State‐Owned Facilities
County

FIPs

Count

Total Value

Critical Facilities
Count

Total Value

Adams

08001

262

$2,153,566,759.00

29

$849,590,373.72

Alamosa

08003

121

$344,835,325.10

2

$74,000.00

Arapahoe

08005

194

$467,976,195.64

10

$1,087,921.00

Archuleta

08007

73

$45,757,190.02

2

$60,000.00

Baca

08009

16

$1,797,495.00

1

$44,000.00

Bent

08011

174

$151,108,215.00

0

$0.00

Boulder

08013

287

$3,170,520,870.50

46

$793,430,148.81

Broomfield

08014

14

$1,761,357.00

1

$21,629.00

Chaffee

08015

224

$170,384,758.58

5

$3,950,026.00

Cheyenne

08017

10

$752,361.00

1

$44,000.00

Clear Creek

08019

80

$70,209,362.66

11

$1,534,541.00

Conejos

08021

35

$60,988,131.00

0

$0.00

Costilla

08023

27

$3,702,544.00

1

$30,508.00

Crowley

08025

44

$126,467,853.92

0

$0.00

Custer

08027

4

$1,567,484.00

0

$0.00

Delta

08029

118

$38,576,688.01

6

$758,936.90

Denver

08031

514

$2,547,655,886.13

23

$236,205,634.78

Dolores

08033

15

$2,051,323.08

0

$0.00

Douglas

08035

166

$36,521,905.51

7

$885,117.00

Eagle

08037

142

$17,270,024.24

5

$155,210.00

Elbert

08039

16

$4,963,944.83

0

$0.00

El Paso

08041

263

$642,044,661.06

17

$118,503,312.83

Fremont

08043

342

$754,691,159.55

19

$21,372,751.00

Garfield

08045

237

$895,518,024.11

6

$7,626,692.00

Gilpin

08047

50

$11,686,181.26

1

$32,316.00

Grand

08049

94

$13,807,971.58

4

$116,654.00

Gunnison

08051

128

$296,892,185.31

1

$44,000.00
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Total State‐Owned Facilities
County

FIPs

Count

Total Value

Critical Facilities
Count

Total Value

Hinsdale

08053

12

$928,431.00

0

$0.00

Huerfano

08055

63

$30,300,838.26

1

$32,315.00

Jackson

08057

69

$8,456,489.00

0

$0.00

Jefferson

08059

455

$1,197,763,145.99

12

$25,848,819.00

Kiowa

08061

9

$1,216,316.00

1

$44,000.00

Kit Carson

08063

32

$3,311,476.65

4

$426,057.00

Lake

08065

17

$2,265,413.00

0

$0.00

La Plata

08067

161

$432,238,031.52

3

$188,500.00

Larimer

08069

939

$2,487,304,502.19

118

$192,982,815.25

Las Animas

08071

113

$166,414,654.03

4

$404,655.00

Lincoln

08073

80

$147,769,377.17

3

$437,034.00

Logan

08075

175

$305,321,305.67

4

$1,244,022.00

Mesa

08077

312

$531,935,209.60

10

$5,660,805.52

Mineral

08079

26

$45,432,000.11

0

$0.00

Moffat

08081

83

$15,002,458.96

0

$0.00

Montezuma

08083

88

$18,879,610.79

7

$776,445.99

Montrose

08085

69

$31,541,528.51

5

$325,933.00

Morgan

08087

154

$61,813,074.16

1

$32,278.00

Otero

08089

80

$70,906,381.52

3

$88,733.18

Ouray

08091

50

$31,077,986.73

1

$50,825.00

Park

08093

92

$13,060,923.28

3

$104,000.00

Phillips

08095

7

$417,449.00

0

$0.00

Pitkin

08097

13

$632,160.00

1

$30,000.00

Prowers

08099

78

$68,128,984.20

8

$292,449.54

Pueblo

08101

425

$976,170,431.23

8

$111,931,080.00

Rio Blanco

08103

89

$107,952,797.52

0

$0.00

Rio Grande

08105

138

$61,575,041.76

1

$65,497.64

Routt

08107

142

$16,565,934.02

2

$60,000.00

Saguache

08109

35

$3,156,556.00

1

$44,000.00

San Juan

08111

20

$1,703,402.00

0

$0.00

San Miguel

08113

20

$3,521,211.00

1

$44,000.00

Sedgwick

08115

37

$2,349,911.41

1

$30,000.00

Summit

08117

58

$240,567,205.37

4

$796,842.00

Teller

08119

52

$10,909,386.27

2

$60,000.00

Washington

08121

31

$4,257,973.84

1

$35,638.29

Weld

08123

275

$694,660,803.45

7

$2,523,714.00

Yuma

08125

89

$14,072,096.25

0

$0.00

Source: State Office of Risk Management
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Standing out as primary agencies for the oversight of state assets is the Department of
Corrections, Higher Education, Transportation, Personnel and Administration, Human Services,
and Natural Resources. These six agencies account for over 90 percent of the total number and
related value of state assets, an overview of which is provided in Table 2-4.
Table 2‐4: Asset Overview for Primary State Asset Holders
Department

Asset Overview

Corrections

Administrative buildings, living units, gyms, clinics, vocational shops, gate house,
water towers, warehouses, industrial facilities, water tanks, parole offices,
utilities (wastewater treatment, boiler rooms, pump houses, chiller plants), gas
stations.

Higher Education

Administrative buildings, student housing (dorms, apartments, houses),
classroom buildings, laboratories, recreation centers, sports facilities, event
centers, utilities, bookstores, printing centers, parking garages, libraries, student
centers, medical clinics, theaters, warehouses, child care facilities, agricultural
facilities, vehicle support (fueling, maintenance, storage).

Human Services

Administrative offices, mental health institutes, gyms, learning centers, group
homes, client housing, nursing homes, utilities (heating/power plants, pump
house) warehousing, schools, garages, veteran’s homes.

Natural Resources

Weather stations, employee housing, offices, agricultural buildings,
warehousing and storage sheds, cabins, restrooms, visitor centers, shower and
laundry facilities, picnic shelters, boat storage and docks , playgrounds, vehicle
support (fueling, maintenance, garages).

Personnel and
Administration

Departmental and administrative office buildings to include the Capitol
Complex, parking garages, state printing services, power generation facilities,
storage facilities, and radio shops.

Transportation

Administrative and regional offices, tunnel infrastructure and control,
warehousing, vehicle maintenance garages, sand and salt sheds, fueling
stations, rest areas (picnic shelters, restrooms), employee housing.
Source: Colorado Office of Risk Management

The Department of Higher Education, representing the State’s university and community college
system, is responsible for over 70 percent of the value of all state assets with over $13.0 billion.
With a total of 2,313 assets, or 30.5 percent of the total count, the Department of Natural
Resources is responsible for the greatest number of physical assets of any state agency.
Critical Facilities
In 2013 state critical facilities totaled 416, representing just over 5 percent of total state assets.
The total value of state critical facilities is $2,380,128,231, representing 12 percent of total state
asset value. Included in these value estimates are business and infrastructure locations with
building content and value, and building leases with only content value. The number and value
of state critical facilities are shown in Figure 2-10.
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Figure 2‐10: State Designated Critical Facilities by County

Four Front Range counties – Adams, Boulder, Denver, and Larimer - hold 55 percent of state
critical facilities. Larimer County has the most state critical facilities with 118, followed by
Boulder County with 46, Adams County with 29, and the City and County of Denver with 23.
State universities are located in Larimer, Boulder, and Adams Counties, and indicate a
relationship between the number and value of critical facilities associated with higher education
institutions. The State Capitol Complex is located in Denver, representing the importance of key
facilities for state governance.
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Statewide Building and Content Exposure
Detailed discussions of vulnerability and hazard specific information from local plans can also
be found in the flood and drought mitigation plans that serve as supporting documents to the
2013 State Plan. In particular, the flood related plan has a roll-up of vulnerability in Section 3.3
to 3.5, and the drought related plan includes a similar, but scaled-back discussion in Section 3.3
to 3.5.
Jurisdiction-level information related to the number of persons vulnerable to natural hazards can
be found in Section 2 - Colorado Overview. This section presents total population and projected
population growth by county. In addition to population, countywide building and content value
were updated and evaluated to further determine local level vulnerability.
Table 2-5 shows the total exposure of building and content value by county (containing the total
cost of structures and contents). To develop this table, building and content value data from the
geodatabases supplied with the HAZUS software was used. The source files used were
hzExposureOccupB, representing replacement cost values for the general building stock at the
census block level, and hzExposureContentB, representing content values for the general
building stock at the census block level.
Table 2‐5: Local Exposure by County ‐ Total Building Contents and Value
County
Adams

Total Value

Building
Count

$2,153,566,759

262

Alamosa

$344,835,325

121

Arapahoe

$467,976,195

194

Archuleta

$45,757,190

73

Baca

$1,797,495

16

Bent

$151,108,215

174

$3,170,520,870

Total
Value Per
Capita

County

Building
Count

Total
Value Per
Capita

$3,311,476

32

410.34

$2,265,413

17

310.37

786 La Plata

$432,238,031

161

8232.16

3,767 Larimer

$2,487,304,502

939

8005

$166,414,654

113

11,159

26,165 Lincoln

$147,769,377

80

27,173

287

10,386 Logan

$305,321,305

175

13,794

$1,761,357

14

30 Mesa

$531,935,209

312

3,593

$170,384,758

224

9,431 Mineral

$45,432,000

26

64,169

$752,361

10

398 Moffat

$15,002,458

83

1,140

Clear Creek

$70,209,362

80

7,812 Montezuma

$18,879,610

88

743

Conejos

$60,988,131

35

7,419 Montrose

$31,541,528

69

773

Costilla

$3,702,544

27

1,029 Morgan

$61,813,074

154

2,191

$126,467,853

44

23,621 Otero

$70,906,381

80

3,798

Custer

$1,567,484

4

370 Ouray

$31,077,986

50

6,965

Delta

$38,576,688

118

$13,060,923

92

813

Boulder
Broomfield
Chaffee
Cheyenne

Crowley

Colorado Natural Hazards Mitigation Plan
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Denver

$2,547,655,886

514

4,014 Phillips

$417,449

7

94

Dolores

$2,051,323

15

1,024 Pitkin

$632,160

13

36

Douglas

$36,521,905

166

122 Prowers

$68,128,984

78

5,489

Eagle

$17,270,024

142

332 Pueblo

$976,170,431

425

6,062

Elbert

$4,963,944

16

213 Rio Blanco

$107,952,797

89

15,962

El Paso

$642,044,661

263

993 Rio Grande

$61,575,041

138

5,175

Fremont

$754,691,159

342

16,053 Routt

$16,565,934

142

712

Garfield

$895,518,024

237

15,670 Saguache

$3,156,556

35

494

Gilpin

$11,686,181

50

2,138 San Juan

$1,703,402

20

2,497

Grand

$13,807,971

94

$3,521,211

20

464

$296,892,185

128

19,236 Sedgwick

$2,349,911

37

997

$928,431

12

1,178 Summit

$240,567,205

58

8,540

$30,300,838

63

4,626 Teller

$10,909,386

52

465

$8,456,489

69

6,377 Washington

$4,257,973

31

904

$1,197,763,145

455

2,191 Weld

$694,660,803

275

2,633

$1,216,316

9

861 Yuma

$14,072,096

89

1,403

Gunnison
Hinsdale
Huerfano
Jackson
Jefferson
Kiowa

Colorado Natural Hazards Mitigation Plan
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Colorado Social Vulnerability Analysis
Local vulnerability to disasters depends on more than the relationship between a place and its
exposure to a hazard. Social and economic factors – like race, age, income, lack of access to a
vehicle, or limited language status – directly affect a community’s ability to prepare for, respond
to, and recover from hazards and disasters. The concept of social vulnerability helps explain why
communities often experience a hazard differently, even when they experience the same amount
of physical impacts.
Social vulnerability to disasters refers to “the characteristics and situation of a person or group
that influence their capacity to anticipate, cope with, resist, or recover from the impact of a
hazard” (Wisner et al. 2004). It is determined by a number of pre-existing social and economic
characteristics. Very often, the impacts of hazards fall disproportionately on the most
disadvantaged or marginalized people in a community – the poor, children, the elderly, the
disabled, and minorities. During emergencies, for example, self-evacuation can be nearly
impossible for disabled individuals or for families without a car. Not only do conditions like
these limit the ability of some communities to get out of harm’s way, they also decrease the
ability of communities to recover from and thrive in the aftermath of a disaster event.
The pre-existing social conditions that contribute to disaster losses can be identified using social
vulnerability indicators. Using the Social Vulnerability Index (or SoVI) developed by Cutter et al
(2003) the Colorado Division of Water Resources Dam Safety Branch conducted a Colorado
social vulnerability analysis at the Census tract level. Local socioeconomic and demographic
data were used to identify spatial patterns in social vulnerability across the state and have been
applied to the hazards in the Colorado State Hazard Mitigation Plan.
Below, Table 2-6 outlines the social vulnerability indicators that were used in the Colorado
social vulnerability analysis. Indicators with plus signs are positively related to social
vulnerability levels. For example, communities with higher percentages of people 65 years or
older have higher levels of social vulnerability to disasters. Indicators with minus signs are
negatively related to social vulnerability levels.
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Table2‐6: Social Vulnerability Indicators
Social Vulnerability Factors

Indicators

Age/Elderly

65 years of Older, % population (+)
People per Household (+)
Renter Occupied, % of housing units (+)
Social Security Recipients, % population (+)

Special Needs

Group Quarters, % population (+)
Mobile Homes, % occupied housing units (+)
Under 18 Under , % population (+)
5 years old, % population (+)

Ethnicity

Hispanic, % population (+)
Native American, % population (+)
Other Races, % population (+)
Pacific Islander, % population (+)
Linguistically Isolated, % population (+)

Race, Class, Poverty

African American, % population (+)
Female Headed Households, % households (+)
No Vehicles, % households (+)
No High School diploma, % over 25 years old (+)
Poverty, % population (+)
Unemployment Rate (+)

Wealth

Asian , % population (‐)
Household earnings > $200K, % households (‐)
Housing Density (+)
Per capita income (‐)
Population Density (+)
White, % pop (‐)
Source: U.S. Census Bureau, 2006‐2010 American Community Survey and the 2010 Census

The results of the Colorado social vulnerability assessment are displayed on the map below
(Figure 2-11). Social vulnerability is represented at the Census tract level by five classes of
vulnerability: Low (dark blue), Medium-Low (light blue), Medium (tan), Medium-High
(orange), and High (red).
Social vulnerability analysis is particularly useful in the context of hazard mitigation planning
because it can reveal disparities within a community that make a difference when it comes to the
ability of residents to prepare, evacuate, mobilize resources, and recover from disasters. The
Colorado social vulnerability assessment is designed to improve local decision making, hazard
prioritization and emergency management activities. By incorporating social vulnerability into
the risk assessments of individual hazards, local communities are able to identify highly
vulnerable areas and tailor their mitigation actions to accommodate all members of their
community, including the most sensitive groups.
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Figure 2‐11: Colorado Social Vulnerability Assessment

The following are sources used for this methodology:




Cutter, S.L., Boruff, B.J., and Shirley, W.L. (2003). Social Vulnerability to Environmental
Hazards. Social Science Quarterly, 84:242-261.
Colorado Division of Water Resources, Dam Safety Branch. Dam Inundation Consequence
and Social Vulnerability Analysis. Laura Ferre and Bill McCormick. Project funding: FEMA
NDSP Grant and CWCB Grant. 2013-2014.
Wisner, B., Blaikie, P., Cannon, T., Davis, I. (2004). At Risk: Natural Hazards, People’s
Vulnerability and Disasters. London: Routledge.
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Introduction
The purpose of the Hazard Identification and Risk Assessment (HIRA) is to identify natural
hazards and to evaluate the risk to the State of Colorado, the health and safety of its citizens,
property, and economy. A vulnerability and risk assessment is a decision support tool for
determining the need for and prioritization of mitigation measures to protect assets and
processes. While it is financially unfeasible to reduce risk from every natural hazard event,
vulnerability and risk assessments can help ensure that the available resources and actions taken
are justified and implemented based on the threat, vulnerability, and risk.
Hazard identification and the assessment of associated risks is a shared responsibility between
the state and local communities. Both the state and local communities assess the risks from
hazards as part of their respective planning processes. While local governments focus on the
hazards, vulnerabilities, and risks on a local or regional scale, the state focus remains on the
regional and statewide implications of hazards.
The HIRA is divided into the following sections, providing a detailed discussion of process,
approach, and content:








Introduction
Hazard Identification
Disaster Declaration History
Hazards Identified in Local Plans
Hazard Profiles
Risks to State Assets and Critical Facilities
Risk Assessment Summary
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Hazard Identification
This section identifies the hazards that are probable, or based on future probability, likely to
negatively impact the State of Colorado. The primary methods of determining which hazards to
include in the 2013 State Plan update included the evaluations of:





Previous State Plans
Disasters and Emergencies in Colorado
Insured Losses
Local Mitigation Plans

The natural hazards identified for Colorado and used for this risk assessment are:










Avalanche
Drought
Earthquake
Erosion and Deposition
Expansive Soil
Wildfire
Flood
Pest Infestation
Hail









Landslide, Mud/Debris Flow, Rockfall
Lightning
Subsidence
Extreme Heat
Severe Wind
Tornado
Winter Storm

Previous State Plans
The DHSEM Mitigation Team worked directly with SMEs to gain insight on the natural hazards
as listed in the 2010 State Plan. It was determined by the Weather Technical Assistance
Partnership that the Precipitation and Thunderstorm hazards were redundant in that the resulting
or related hazards flood, lightning, tornado, hail were covered through direct assessment. The
Colorado Geological Survey reviewed the list of geological hazards and suggested that they
remain consistent to support the hazards and related capabilities as addressed in Colorado
statues. The SHMT Steering Committee reviewed the proposed changes from the 2010 State
Plan and determined their validity. Coastal related hazards (coastal erosion, costal storm,
hurricane, and tsunami) and volcanoes are eliminated for consideration because of unlikely
impact on the state. Dam failure is incorporated into the flood mitigation plan and is not
addressed in this hazard identification.
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Disaster Declaration History
Historic State and federal-level disaster or emergency declarations were reviewed to ensure
coverage of events in the State Plan. These State and federal declarations are listed in the tables
below as a consolidated set of data rather than including in each hazard profile section.
State Declarations
Colorado disasters and emergencies declared by the Governors from 1980 to late 2013 are shown
in Table 3-1. Note the diversity in types of events declared: grasshopper infestation, drought,
wildfires, tornadoes, rockfalls, floods, sinkholes, mudslides, and blizzards.
Table 3‐1: Disasters in Colorado, 1980 to 2013
Year

Hazard

Location

2013

Wildfire

Adams, Arapahoe, Boulder, Clear Creek, Crowley, Denver, El Paso, Gilpin,
Fremont, Jefferson, Lake, Larimer, Lincoln, Logan, Morgan, Pueblo, Sedgwick,
Washington and Weld Counties
Garfield County

2013

Flooding

El Paso County

2013

Wildfire

Jefferson County

2013

Wildfire

Mineral, Rio Grande, and Hinsdale Counties

2013

Wildfire

Huerfano and Las Animas Counties

2013

Wildfire

Grand County

2013

Wildfire

Huerfano County

2013

Wildfire

El Paso County

2013

Wildfire

Fremont County

2012

Wildfire

Moffat County

2012

Wildfire

Larimer County

2012

Wildfire

Montezuma County

2012

Wildfire

Custer County

2013

Flooding

2012

Wildfire

Garfield County

2012

Flooding

El Paso and Larimer Counties

2012

Bridge Damage

Fremont County

2012

Wildfire

Rio Blanco County

2012

Sinkhole

Lake County

2012

Wildfire

Mesa County

2012

Wildfire

Mesa County

2012

Wildfire

El Paso County

2012

Wildfire

Montezuma County

2012

Wildfire

El Paso County

2012

Wildfire

Larimer County

2012

Wildfire

Larimer County

2012

Wildfire

Larimer County

2012

Wildfire

Jefferson County

2011

Wildfire

Custer & Fremont Counties

2011

Wildfire

Las Animas County
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Year

Hazard

Location

2011

Wildfire

Teller County

2011

Wildfire

Las Animas County

2011

Wildfire

Larimer County

2011

Flooding

Boulder County

2011

Wildfire

Jefferson County

2010

Wildfire

Larimer County

2010

Wildfire

Boulder County

2010

Rockslide

I‐70

2009

Severe Blizzard

Statewide

2009

Severe Spring Snowstorm

Statewide

2008

Wildfires

Crowley County

2008

Contamination of Water Supply

Alamosa

2008

Severe Tornadoes in Northern CO

Weld and Larimer Counties

2008

Fire

Housetop Fire, Mesa County

2008

Wildfires

Las Animas County

2007

Tornado

Holly, Prowers County

2007

Tornadoes

Prowers, Phillips, Cheyenne Counties

2007

Rockfalls

I‐70, US 6 Garfield, Clear Creek, Jefferson

2006

Snow Emergencies‐2 Executive Orders

December‐24 counties

2006

Severe Winter Storm ‐ October

Southern Colorado, including El Paso County

2006

Wildfires‐multiple Executive Orders

Garfield, Teller, and Custer Counties

2006

Wildfire‐2 Executive Orders

Las Animas and Huerfano Counties, Costilla and Huerfano

2006

Drought

South Platte Basin in Northern Colorado

2006

Flooding

Douglas, Teller, Fremont, Pueblo, Garfield Counties

2005

Wildfire

Pueblo and Custer Counties

2004

Wildfire

Larimer County

2004

Tornadoes

Logan County

2003

Sinkhole

Interstate 70, Eagle County

2003

Wildfire

Cherokee Fire

2003

Snow Emergency

Statewide

2002

Wildfires

Statewide

2002

Mudslides

San Miguel County

2002

Drought

All counties

2001

Severe Winter Storms

Eastern Plains and Front Range counties

2000

Flood

Elbert County

2000

Wildfires‐multiple Executive Orders

Jefferson, Park, Boulder, Larimer, Las Animas

1999

Flood‐2 Executive Orders

1999

Flooding, Landslides, Mudslides

1998

Landslides, Rockfalls

Sedgwick County, Washington County
Bent, Crowley, Custer, El Paso, Elbert, Fremont, Kiowa, Larimer, Otero, Las
Animas, Pueblo, Weld
Archuleta, Garfield, Mesa, Gunnison, Rio Blanco

1998

Wildfire

Mt. Evans

1997

Blizzard‐2 EOs in October, December

South Central Colorado, Front Range East

1997

Landslides

1997

Flooding

1996

Tornadoes

Jefferson County
Fort Collins, Weld, Morgan, Logan, Phillips, Clear Creek, Elbert, Kiowa, Baca,
Otero, Lincoln, Crowley, Prowers, Sedgwick County, Holyoke
Morgan and Washington Counties
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Year

Hazard

Location

1996

Fire

Buffalo Creek, Jefferson County

1996

Flood

Buffalo Creek, Jefferson County

1996

Wildfire, Drought, Severe Weather

Several Locations

1995

Flood

Weld, Morgan Counties

1994

Flood

Pueblo County, Lyons‐Boulder County

1994

Wildfires

Garfield, Delta, Douglas, Jefferson, statewide

1992

Flood

Fort Collins

1990

Hailstorm

Denver, Boulder

1990

Wildfire

Olde Stage Fire, Boulder County

1990

Severe Thunderstorm

El Paso

1990

Tornado

Limon

1990

Blizzard

Several Locations

1989

Wildfire

Black Tiger Fire, Boulder County

1989

Flooding

Town of Rico

1988

Wildfire‐3 Executive Orders

Lefthand Canyon, Boulder County, Larimer County, Fremont

1988

Tornado

Denver

1987

Wildfire

Garfield

1987

Flood Mitigation

Alamosa

1987

Wildfire

Cheyenne, Lincoln, Elbert

1987

Flooding

Park

1986

Earth Slide

Delta

1986

Earthflow

SH 133, N of Paonia Res.

1986

Winter Storm

Weld

1984

Severe Winter Storm

Conejos County

1984

Water System

1984

Flooding

1982

Severe Winter Storm

Oak Creek, Routt County
Delta, Dolores, Hinsdale, Saguache, Mesa, Montrose, Moffat, Rio Blanco,
Pitkin, San Miguel, Ouray, Eagle, Gunnison, and Silt
Denver, Arapahoe, Adams, Jefferson, Boulder, El Paso, Weld

1982

Dam Failure

Lawn Lake Dam, Larimer

1982

Flooding

Ouray County

1981

Water System

City of Trinidad and Vicinity

1981

Grasshopper Infestation

Eastern Colorado Counties

1981

Dam Safety

Adams, Weld

1981

Tornadoes

Adams, Denver, Jefferson, Weld

1980

Grasshopper Infestation

Logan, Morgan, Sedgwick, Phillips, Washington, Weld

1980

Flooding

Weld, Logan, Washington, Morgan, Larimer, Sedgwick

1980

Severe Winter Storm

Cheyenne, Kit Carson
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Federal Declarations
Colorado has received seven presidential disaster declarations and three emergency declarations
for events from 1980 through July 2013 as shown in Table 3-2. For the four recent presidential
disasters and three emergency declarations since 1997, Colorado was awarded dollar amounts for
Public Assistance (PA), Individual Assistance (IA), and the Hazard Mitigation Grant Program
(HMGP).
Table 3‐2: Presidential Disaster and Emergency Declarations, 1980 to 2013
Year

Disaster
Number

1982

DR‐665‐CO

Estes Park Dam Break Flood

1984

DR‐719‐CO

Western Slope Flooding

1997

DR‐1186‐CO

Flood Disaster in Colorado

Public Assistance
Individual Assistance
Hazard Mitigation

5.3
2.2
2.0

1999

DR‐1276‐CO

Severe Storms, Flooding, Landslides
and Mudslides

Public Assistance
Individual Assistance
Hazard Mitigation

4.9
0.7
1.0

2001

DR‐1374‐CO

Severe Winter Storms

Public Assistance
Hazard Mitigation

4.6
0.6

2002

DR‐1421‐CO

Wildfires

Individual Assistance
Hazard Mitigation

2003

EM‐3185‐CO

Snow Emergency

Public Assistance

6.2

2006

EM‐3270‐CO

Snow Emergency
Public Assistance

11.0

2006

EM‐3271‐CO

Snow Emergency

2008

DR‐1762‐CO

Severe Storms and Tornadoes

Individual Assistance
Hazard Mitigation

1.1
0.18

2012

DR‐4067‐CO

Wildfires

Public Assistance
Hazard Mitigation

5.0
.75

2013

DR‐4133‐CO

Wildfires

Public Assistance
Hazard Mitigation

TBD

2013

DR‐4134‐CO

Wildfires

Public Assistance
Hazard Mitigation

TBD

2013

DR‐4145‐CO

Severe Storms, Flooding, Landslides,
and Mudslides

Public Assistance
Individual Assistance
Hazard Mitigation

TBD

2013

EM‐3365‐CO

Severe Storms, Flooding, Landslides,
and Mudslides

Disaster Event Description
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In addition to Presidential declarations, Colorado has received close to 62 fire assistance awards
for suppression and management since 1978, as shown in Table 3-3. The most recent awards in
2013 included the worst wildland fire in State history in terms of destroyed or damaged property
with over $400 million in insured loss.
Table 3‐3: FEMA Fire Suppression/Fire Management Assistance, 1978 to 2013
Year

Fire

Year

Fire

1978

Deer Creek Canyon

2002

Big Elk

1980

Bear Trap

2002

Panorama

1989

Sunnyside

2003

Cloudy Pass

1990

Old Stage

2003

Lincoln Complex

1994

Wake Complex

2003

Overland

1994

South Canyon

2003

Cherokee Ranch

1994

Roxborough Complex

2003

Buckhorn Creek

1996

Buffalo Creek

2004

Picnic Rock

2000

Bobcat

2004

McGruder

2000

Hi Meadow

2005

Mason

2000

Eldorado

2006

Mauricio Canyon

2001

Armageddon‐Carter Lake

2006

Mato Vega

2002

Snaking

2006

Red Apple

2002

Cuerno Verde

2007

Newcastle

2002

Black Mountain

2008

Ordway

2002

Schoonover

2008

Nash Ranch

2002

Iron Mountain

2009

Olde Stage

2002

Spring‐Trinidad Complex

2010

Fourmile Canyon

2002

Fisher‐Trinidad Complex

2010

Reservoir Road

2002

Ute Pass

2011

Indian Gulch

2002

Coal Seam

2012

Crystal

2002

Hayman

2012

Duckett

2002

Dierich Creek

2012

Lower North Fork

2002

Missionary Ridge

2012

High Park

2002

Valley

2012

Waldo Canyon

2002

Million

2012

Weber

2002

Wiley Ridge

2012

Wetmore

2002

Grizzly Gulch

2013

Royal Gorge

2002

Again

2013

West Fork Complex

2002

Burn Canyon

2013

East Peak
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Colorado also regularly receives United States Department of Agriculture (USDA) Secretarial
Disasters. These declarations typically result from hail, windstorms, drought, early freezes, and
grasshopper infestations. Table 3-4 shows Secretarial Disasters since 2003, however, years prior
produced many additional declarations.
Table 3‐4: USDA Secretarial Disasters in Colorado, 2003 to 2013
Year
2003

2003

2003

2004

Type

Declaration Number

Drought

S1797

Baca, Bent, Elbert, Kiowa, Lincoln, Prowers

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

Drought

S1890

Cheyenne, Phillips

S1947

Baca, Chaffee, Cheyenne, Custer, Eagle, Fremont,
Garfield, Grand, Jackson, Kiowa, Kit Carson, Lake,
Lincoln, Phillips, Pitkin, Prowers, Pueblo, Routt,
Summit, Yuma

Drought, Freeze, Hail

Affected Counties

2004

Drought

S2009

Moffat

2005

Drought

S2031

Huerfano, Las Animas, Rio Blanco

2005

Drought, Freezing
Temperatures

S2160

Delta, Kit Carson

2005

Drought, Wind, Heavy
Rain, Hail

S2188

Crowley, El Paso, Lincoln, Otero, Park, Phillips,
Pueblo, Teller, Washington, Yuma

2005

Drought, Crop
Diseases, Insect
Infestation

S2217

Logan

2005/6

Drought, Crop
Diseases, Insect
Infestation

S2287

Huerfano, Kiowa, Las Animas, Sedgwick
Adams, Alamosa, Baca, Broomfield, Chaffee,
Cheyenne, Conejos, Costilla, Custer, Denver,
Dolores, Douglas, Elbert, Fremont, Hinsdale,
Huerfano, Kit Carson, Lake, Las Animas, Mineral,
Montezuma, Morgan, Prowers, Pueblo, Rio Grande,
Saguache, San Miguel, Weld

2005/6

Drought, Fire, High
Winds, Heat

2006

Heat, high winds,
insect pests, late
freeze, drought

S2329

Arapahoe, Archuleta, Bent, Boulder, Crowley, Delta,
El Paso, Gunnison, Jefferson, Kiowa, La Plata,
Montrose, Ouray, Park, Phillips, Teller, Washington

2006

Heat, High Winds,
Drought

S2351

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

S2382

Jackson, Lincoln, Mesa, Moffat

2006

Drought
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Year
2006

Type

Declaration Number

Affected Counties

Drought

S2480

Sedgwick

2008

Drought

S2750

Adams, Arapahoe, Baca, Bent, Cheyenne, Crowley,
Douglas, El Paso, Elbert, Huerfano, Kiowa, Kit
Carson, Las Animas, Lincoln, Logan, Otero, Park,
Prowers, Pueblo, Teller, Washington, Weld

2008

Drought

S2802

Fremont County

2009

Drought

S2970

Dolores, Mesa, Montezuma, Montrose, San Miguel

2010

Drought

S2987

Yuma, Fremont, Otero, Montrose, Mesa, Dolores,
Montezuma, San Miguel

2011

Drought

S3113

Bent, El Paso, Kiowa, Las Animas, Lincoln, Prowers,
Pueblo

2012

Drought

S3229

Arapahoe, Cheyenne, Crowley, Elbert, El Paso, Kiowa,
Kit Carson, Lincoln, Pueblo, Washington

2012

Drought, Excessive
Heat, High Winds

S3260

2012

Drought

S3267, S3269, S3276,
S3281, S3282, S3284,
S3289, S3290, S3315,
S3319, S3347

2012

Freezing Conditions

S3307

2013

Drought

S3455, S3456, S3459,
S3461, S3463, S3466

Statewide

2013

Drought

S3505, S3508, S3518,
S3539

Statewide

2013

Drought

S3545

Archuleta, Conejos, Hinsdale, La Plata, Mineral, Rio
Grande, Saguache

Statewide
Statewide

Delta, Garfield, Gunnison, Mesa, Montrose, Ouray,
Pitkin, San Miguel

2013

Drought

S3548

Adams, Arapahoe, Archuleta , Baca, Bent, Chaffee,
Cheyenne, Costilla, Crowley, Custer, Douglas,
Dolores, El Paso, Elbert, Fremont, Hinsdale, La Plata,
Ouray, San Miguel, Montezuma, Eagle, Mineral,
Washington, Prowers, Phillips, Park, Otero, Morgan
Logan, Teller, Lincoln, Las Animas, Lake, Kit Carson,
Kiowa, Huerfano, Yuma, Sedgwick, Weld, Pueblo

2013

Drought

S3550

Moffat

2013

Freeze

S3573

Baca, Prowers

2013

Drought

S3575

Eagle, Garfield, Grand, Lake, Pitkin, Routt, Summit

2013

Frost, Freezes

S3583

Delta, Garfield, Gunnison, Mesa, Montrose, Ouray,
Pitkin, San Miguel
Source: USDA Farm Service Agency
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Insured Losses
Current insurance industry standards classify a catastrophe as a natural disaster that causes at
least $25 million in insured damage. Colorado has experienced at least 22 such catastrophes
since 1984, the majority representing significant hailstorm events as shown in Table 3-5. The
most costly catastrophe in Colorado history is a hailstorm that hit the Front Range in July 1990
and caused $625 million in damage.
Table 3‐5: Colorado Disasters with High Insured Dollar Losses
Year

Natural Hazard

1984

Insured Loss ($ Millions)
At Time of Loss

2012 Dollars*

Hail

276.7

613.1

1990

Tornado (Limon)

20.0

35.2

1990

Hail

625.0

1.1 Billion

1991

Hail

100.0

169.0

1994

Hail

225.0

349.0

1996

Hail

122.0

179.0

1997

Hail

128.0

183.6

1998

Hail

87.8

124.0

2002

Wildfires

70.3

90.0

2003

Winter Storm

93.3

116.7

2004

Hail

62.2

178.5

2004

Hail

62.2

75.8

2008

Tornadoes/Hail

193.5

206.9

2009

Tornadoes/Hail (Denver Metro)

353.3

379.1

2009

Hail/Wind (Denver Metro)

767.6

823.7

2009

Hail (Pueblo)

232.8

249.8

2010

Wildfire

217.0

229.1

2011

Hail

164.8

168.7

2012

Hail

321.1

321.1

2012

Wildfire

113.7

113.7

2012

Wildfire – Colorado Springs

453.7

453.7

2013

Wildfire – Black Forest Fire

292.8

‐‐‐

*2012 estimated costs calculated by the Insurance Institute according to the consumer price index
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Other costly disasters in Colorado include wildfires, winter storms, and tornadoes. Prior to 2010,
the 2002 wildfire season in Colorado was the most expensive in state history. The overall
estimated cost of the Iron Mountain, Coal Seam, Missionary Ridge and Hayman Fires in
Colorado is $70.3 million in insured losses. Companies received 1,236 customer claims for the
Hayman and Missionary Ridge Fires at a cost of around $56.4 million. The Fourmile Canyon
Fire in September 2010 became the costliest fire in Colorado with a preliminary estimate of over
$200 in insured losses. Since the last plan update, Colorado experienced the most costly wildfire
disaster in state history, the Waldo Canyon Wildfire, with the residential and commercial
property it destroyed in 2012.
Additional events as considered catastrophes from an insurance industry perspective include the
most expensive winter storm from snow and ice damage in Colorado history with the blizzard in
March 2003. The estimated price tag from this storm was nearly $93.3 million from more than
28,000 claims filed. Also, in June of 1990, a tornado touched down in Limon, Colorado causing
an estimated $20 million in insured damages.
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Hazards Identified in Local Plans
Local mitigation plans were reviewed for natural hazards for this plan and they remain consistent
with the natural hazards addressed by the 2013 State Plan. Atmosphere and geologic hazards
from local plans are included in the State Plan, as is wildfire.
Atmospheric Hazards

Geologic Hazards

Other Hazards

 Drought

 Avalanche

 Civil Disobedience

 Extreme (Temps)

 Earthquake

 Dam/Levee Failure

 Flood

 Erosion/Deposition

 Fire

 Hailstorm

 Expansive Soils

 Hazardous Materials

 Lightning

 Landslide, Mud/Debris Flow

 Human Health

 Precipitation

 Subsidence

 Terrorism

 Thunderstorm

 Zoological

 Tornado
 Windstorm
 Winter Weather

There are a number of hazards addressed in local plans that fall in to the SHMT Steering
Committee designation as “other hazards.” The “other hazards” category includes nonatmospheric and geologic hazards such as technological and human-caused hazards. Although
local plans include human health and zoological hazards, and these hazards were discussed at the
SHMT Steering Committee, the approach taken was to consider these hazards moving forward in
further discussion with the Colorado Department of Health and Environment and the Colorado
Department of Agriculture. These hazards will be considered for formal inclusion during the next
plan update process.
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Hazard Profiles
Natural hazards are grouped into the following areas for the purpose of developing profiles:
atmosphere, geologic, and other hazards. This grouping allows for a more logical and cohesive
approach toward analysis and understanding than if the hazards were presentation in alphabetical
order.
Atmospheric Hazards









Drought
Extreme Heat
Flood
Hail
Lightning
Severe Wind
Tornado
Winter Storm

Geologic Hazards







Avalanche
Earthquake
Erosion and Deposition
Expansive Soil
Landslide, Mud/Debris Flow,
Rockfall
Subsidence

Other Hazards



Wildfire
Pest Infestation

Primary areas of consideration within hazard profiles in this plan are listed below. The 2013
State Plan update includes improvements to consolidate information on local vulnerability and
losses and relationship to future development within the 2013 hazard profiles.
2013 Profile Sections










Definition
Hazard Profile Summary
Location
Extent (Magnitude/Severity)
Probability
Previous Occurrences
Vulnerability and Potential Losses by Jurisdiction
Future Development
Resources

2010 Profile Sections








Hazard Analysis Summary
Definition
Characteristics
Geographic Location
Previous Occurrences
Probability of Future Events
Magnitude and Severity

Previous versions of the plan included pertinent information to achieve complete hazard profiles
but were structured in a manner that provided opportunity to enhance organization for the 2010
plan update. Each of the areas of consideration for the hazard profiles and assessment of risk are
described below.
Definition
General definitions and characteristics of hazards are included in the HIRA to provide a common
understanding as to what the natural event is and why it is of enough concern to make it a hazard
in Colorado. These definitions and characteristics were reviewed and updated or enhanced for
some hazards.
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Hazard Analysis Overview
For each hazard, a rollup of the analysis is provided for reference and to use as a tool for
determining which hazards may have precedence when it comes to allocating statewide
mitigation resources. This hazard analysis summary provides an impact and associated
description for geographic location, previous occurrences, future probability, and magnitude and
severity. The criteria for each of these impact designations are provided in Table 3-6.
Table 3‐6: Hazard Analysis Summary Category Descriptions
Location
Statewide

Occurring across the state and largely indiscriminate of geologic or environmental
considerations.

Regional

Occurring predominately in sub‐areas of the state based on location and associated
exposure to atmospheric, geologic, or other environmental conditions.

Local

Occurring within an impact confined to a small or geographically isolated area or
relating to, or characteristic of a particular place.

Previous Occurrences
Perennial

Active throughout the year on multiple occasions or lasting indefinitely.

Seasonal

Occurring at specific times of the year or dependent on a particular seasons and
associated atmospheric conditions.

Sporadic

Occurring at irregular intervals; having no pattern or order in time; appearing singly
or at widely scattered localities; dependent on aggravating or cascading
circumstances.

Probability
Expected

Annual event or assumed to occur at least one per year.

Likely

Occurs in the range of about once every 10 years.

Occasional

Occurs only every 11 to 100 years. Considered an “once in a lifetime” event.

Unlikely

Occurs greater than every 100 years.

Extent (Magnitude/Severity)
Catastrophic

Mass fatality and casualty; significant population displacement or other quality of life
impacts; damage to property, facilities, infrastructure resulting in loss of use or
accessibility; service disruption; need for outside resources.

Extensive

Isolated deaths and injuries; quality of life impacts; major or long‐term impact to
property, facilities, infrastructure, or critical services.

Moderate

Minimal death or injury; limited quality of life impacts; minor or short‐term impact on
property, facilities, infrastructure, or critical services.

Minimal

No deaths and few injuries; minor quality of life impacts; little or no impact on
property, facilities, infrastructure, or critical services.
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Location
Natural hazards occurring in Colorado range from statewide to regional with some specifically
associated with the geologic attributes of a localized area. The geographic extent for each hazard
is presented in text and supported by tables or maps where available and appropriate. In many
cases, the statewide geographic extent of hazards has been refined in this plan update.
Extent (Magnitude/Severity)
Assessment of severity in expressed in terms of consequence of impacts such as injuries and
fatalities, damage to personal property, infrastructure, state or local critical assets, and the
environment, negative effects on the economy, and the degree and extent with which the hazard
affects the ability to provide essential services. Magnitude and severity is further considered in
the vulnerability assessment and consequence analysis.
Probability
The likelihood of a hazard occurring again looks toward past frequency to assist in determining
the probability of future occurrence. For some hazards, the future probability of events is further
supported by assumptions that favorable environmental conditions resulting in a hazard event
will continue to develop or persist.
Previous Occurrences
Every county in the state has experienced the adverse effects of natural hazards. Descriptions of
previous occurrences, or known hazard incidents, are included to help frame the extent of the
hazards impact on areas of Colorado. In some cases, detailed accounts are provided for
significant historic hazard events. Occurrences for every hazard were reviewed and updated from
the 2007. For some hazards detailed historic events and associated deaths, injuries, and total
damage by county were included for the first time. The Spatial Hazard Events and Losses
Database for the United States (SHELDUS) was used in addition to other sources. SHELDUS
based data equally distributes injuries, deaths, and property damages across counties for multijurisdictional events. This data was rounded to whole number by county for the purposes of this
plan.
Vulnerability and Potential Losses by Jurisdiction
Specific characteristics of local jurisdictions may make them more susceptible to damage from a
given hazard. It is important to understand the hazards that most impact a jurisdiction and
understand what is vulnerable (people, property, economy, environment, critical infrastructure,
etc.) and to what degree the losses will be if the vulnerable are impacted.
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Future Development
An effective way to reduce future losses in a community is to avoid development in known
hazard areas and to enforce the development of safe structures in other areas. In other words,
keep people, businesses, and buildings out of harm’s way from the beginning. The 2013 State
Plan provides a general description of the connectivity between local risk and future expected
development where mitigation options can be considered in future land use decisions to ensure
safe development.
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Atmospheric Hazards









Drought
Extreme Heat
Flood
Hail
Lightning
Severe Wind
Tornado
Winter Storm
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Drought
Portions of information included in this drought section are taken directly from the 2013
Colorado Drought Mitigation and Response Plan
Definition
Drought is a complex and a gradual phenomenon in Colorado. Although droughts can be
characterized as emergencies, they differ from other emergency events in that most natural
disasters, such as floods or forest fires, occur relatively rapidly and afford little time for
preparing for disaster response. Droughts typically occur slowly, over a multi-year period, and it
is often not obvious or easy to quantify when a drought begins and ends. Drought can often be
defined regionally based on its effects:





Meteorological drought is usually defined by a period of below average precipitation.
Agricultural drought occurs when there is an inadequate water supply to meet the needs of
the state‘s crops and other agricultural operations such as livestock.
Hydrological drought is defined as deficiencies in surface and subsurface water supplies. It is
generally measured as stream flow, snowpack, and as lake, reservoir, and groundwater levels.
Socioeconomic drought occurs when a drought impacts health, well - being, and quality of
life, or when a drought starts to have an adverse economic impact on a region.

Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

Mountains and plains both experience drought. Changes
geographically from year to year and decade to decade. Drought in
one area of the State may affect other regions.

Previous Occurrences

Sporadically

Drought may occur at any time of the year and be short or long – term
in development, duration, and ending.

Probability

Likely

Atmospheric conditions resulting in severe drought conditions are
expected to occur as frequently in the future as in the past. The
Colorado Drought Mitigation and Response Plan also notes that,
“Short duration drought as defined by the three ‐ month Standardized
Precipitation Index (SPI) occur somewhere in Colorado in nearly nine
out of every ten years.”

Extent

Extensive

Limited property damage that does not threaten structural integrity;
deaths (3 ‐ 4 per year); and injuries; little or no impact critical services
or facilities. May result in significant economic and water resource
impacts.
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Location
No portion Colorado is immune from drought conditions, and at any given time, a portion of
Colorado is typically experiencing abnormally dry to exceptional drought conditions. Figure 3-1
is indicative of the drought hazard statewide occurrence. Since 2010, every county in Colorado
has experienced drought impacts.
Figure 3‐1: Drought Impact Reporter for Colorado (March 2010‐May 8, 2013)
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Extent (Magnitude/Strength)
Drought may impact small or large portions of Colorado at any given time, and may last several
months to many years. In some cases, small areas of the state may experience prolonged and
exceptional drought conditions while other areas of the state experience above normal
precipitation. Table 3-7 describes the extent of historic droughts in Colorado.
Table 3‐7: Significant Droughts in Colorado, 1930’s to 2013
Time Period

Description

1930’s Drought

The Dust Bowl drought severely affected much of the United States during the 1930s.

1950’s Drought

During the 1950s, the Great Plains and the southwestern U.S. withstood a five ‐ year
drought, and in three of these years, drought conditions stretched coast to coast. The
1950s drought was characterized by both decreased rainfall and excessively high
temperatures. By 1954, the drought encompassed a ten ‐ state area reaching from the
mid ‐ west to the Great Plains, and southward into New Mexico. The area from the Texas
panhandle to central and eastern Colorado, western Kansas, and central Nebraska
experienced severe drought conditions.

1977 Drought

During 1976 and 1977, the state experienced record ‐ low streamflows at two‐thirds of
the major stream gages, records that held until the 2002 drought.

1980 – 1981 Drought

Although short lived, beginning in the fall of 1980 and lasting until the summer of 1981.

1994 Drought

Significant impacts reported included an increase in wildfires statewide, loss to winter
wheat crops, difficulties with livestock feeding, and impacts to the State‘s fisheries.

1996 Drought

July 29, the Governor issued an Executive Order (D000996) proclaiming a Drought
Disaster Emergency Declaration. Fifteen counties.

2002 Drought

On a statewide basis, 2002 was the most intense single year of drought in Colorado‘s
history. This was an extremely dry year embedded in a longer dry period (2000 ‐ 2006),
similar to 1934 being an extremely dry year within a period of longer drought (1931 ‐
1939). In the southern part of the State, the Rio Grande nearly ceased to flow. All Task
Forces of the Colorado Drought Mitigation and Response Plan were activated by the
Governor. Unprecedented wildfires added even greater demands on public water
systems. The magnitude of this drought cannot be overstated. These conditions were
rated exceptional by the U.S. Drought Monitor and were the most severe drought
experienced in the region since the Dust Bowl. Indeed, based on studies of tree rings and
archaeological evidence from aboriginal cultures, the 2002 drought was arguably the
most severe in the recorded history of the State.

2011 – 2013 Drought

Even though 2011 was very wet across northern Colorado, the extreme drought during
this time in Texas, New Mexico and Oklahoma was also felt in the Rio Grande and
Arkansas Basins in Colorado. Based on the U.S. Drought Monitor, approximately 50% of
Colorado was already under drought conditions at the beginning of 2012. Minimal snow
accumulation further exacerbated the already dry conditions as below average snowfalls
and above average temperatures occurred in February and March. The above average
temperatures continued into April and May, causing early runoff as the thin snowpack
quickly melted. The entire State was under drought conditions by the end of May 2012,
causing concern as it included the regions where 80% of the State‘s water supply
originates. The agricultural and municipal Task Forces were activated by the Governor.
Streamflows measured only slightly better compared to the extreme drought years of
1934, 1954, 1977 and 2002
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Probability
Historical analysis of precipitation shows that drought is a frequent occurrence in Colorado.
Short duration drought as defined by the three-month Standardized Precipitation Index (SPI)
occur somewhere in Colorado in nearly nine out of every ten years. However, severe, widespread
multiyear droughts are much less common.
According to the 2004 Drought Water Supply Assessment (DWSA), there have been six
recorded drought incidents totaling 36 - dry years which impacted the State of Colorado since
1893, or a span of 111 years (2004-1893=111 years). This formula evaluates that the probability
of a drought occurring in any given year is 32.4 percent. This is further supported by the
statement that - short duration drought as defined by the 3-month SPI occur somewhere in
Colorado in nearly nine out of every ten years. Figure 3-2 from the NDMC, illustrates that most of
Colorado has experienced severe or extreme drought between 15 and 19.9 percent of the time over a
100-year period.
NOAA projects short-term future probability by releasing U.S. Seasonal Drought Outlook maps
that project anticipated drought conditions three months out (Figure 3-3). In the short term,
drought is expected to persist or intensify throughout most of Colorado, and will likely return to
the Northern Front Range. A small portion in the Four Corners Region of the State is forecast to
see some improvement in drought conditions.
Figure 3‐2: U.S. Seasonal Drought Outlook, November 2013‐ February 2014
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Figure 3‐3: U.S. Seasonal Drought Outlook

Previous Occurrences
Several times since the late 1800s Colorado has experienced widespread, severe drought. The
most dramatic occurred in the 1930s and 1950s when many states, Colorado included, were
affected for several years at a time. Table 3-8 indicates multiple multi-year droughts experienced
in Colorado since 1893. The 2002 and 2011-2013 drought occurred after the study was
published, but the table has been modified and updated to reflect Colorado‘s most recent and
intense droughts based on input from the Colorado Climate Center. Following this section is a
history of drought declarations. Details on the more significant droughts, particularly the
droughts of 2002 and 2011-2013, conclude the discussion of drought history.
Even though 2011 was very wet across northern Colorado, the extreme drought during this time
in Texas, New Mexico and Oklahoma was also felt in the Rio Grande and Arkansas Basins in
Colorado. This trend continued in those Basins as 2012 began but also increased in breadth
across the rest of Colorado. Based on the U.S. Drought Monitor, approximately 50 percent of
Colorado was already under drought conditions at the beginning of 2012. Minimal snow
accumulation further exacerbated the already dry conditions as below average snowfalls and
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above average temperatures occurred in February and March. The above average temperatures
continued into April and May, causing early runoff as the thin snowpack quickly melted. The
entire State was under drought conditions by the end of May 2012, causing concern as it
included regions where 80 percent of the State‘s water supply originates. Streamflows measured
only slightly better compared to the extreme drought years of 1934, 1954, 1977 and 2002.
Table 3‐8: Historical Dry and Wet Periods in Colorado
Date

Dry

1893 ‐1905

Wet

Duration (Years)

X

12

1905 – 1931

X

1931 – 1941

X

10

1941 – 1951

X

1951 – 1957

X
X
X
X
X
X
X
X
X

20
6

2007 – 2010
2010 – 2012*

10
3

1979 – 1999
2000 – 2006

2
2

1965 – 1975
1975 – 1978

10
6

1957 – 1959
1963 – 1965

26

3

2
*2011 experienced characteristics that may be considered a wet year

Since the last Plan update (2011), Colorado has received a series of U.S. Secretary of Agriculture
Disaster declarations as shown in Table 3-9.
Table 3‐9: Historical Dry and Wet Periods in Colorado
Year
2011

Type
Drought,
Wildfires,
Heat/Excessive
Heat, Rain,
Flooding,
Tornadoes,
Lightning, High
Winds, Hail,
Blizzard, Freeze

Declaration Number and Affected Counties
S3080 Baca
S3125 Baca, Bent, Crowley, El Paso, Kiowa, Las Animas, Lincoln, Otero, Prowers, Pueblo
S3131 Archuleta, Baca, Conejos, Costilla, Las Animas
S3133 Alamosa, Baca, Bent, Chaffee, Cheyenne, Costilla, Crowley, Custer, El Paso,
Fremont, Gunnison, Huerfano, Kiowa, Lake, Las Animas, Lincoln, Otero, Park, Pitkin,
Prowers, Pueblo, Saguache, Teller
S3144 Alamosa, Archuleta, Chaffee, Conejos, Costilla, Custer, Fremont, Gunnison,
Hinsdale, Huerfano, Las Animas, Mineral, Rio Grande, Saguache
S3149 Montezuma
S3172 Arapahoe, Douglas, El Paso, Elbert, Jefferson, Lincoln, Park, Teller
S3117 Baca, Cheyenne, Kiowa, Kit Carson, Prowers
S3139 Baca
S3157 Cheyenne, Kit Carson
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Year

Type

Declaration Number and Affected Counties

2012

Drought,
Wind/High
Winds,
Heat/Excessive
Heat,
Fire/Wildfire,
Insects

S3229 Arapahoe, Cheyenne, Crowley, Elbert, El Paso, Kiowa, Kit Carson, Lincoln, Pueblo,
Washington
S3260 Adams, Alamosa, Arapahoe, Archuleta, Baca, Bent, Boulder, Broomfield, Chaffee,
Cheyenne, Clear Creek, Conejos, Costilla, Crowley, Custer, Delta, Denver, Dolores,
Douglas, Eagle, Elbert, El Paso, Fremont, Garfield, Gilpin, Grand, Gunnison, Hinsdale,
Huerfano, Jackson, Jefferson, Kiowa, Kit Carson, Lake, La Plata, Larimer, Las Animas,
Lincoln, Logan, Mesa, Mineral, Moffat, Montezuma, Montrose, Morgan, Otero, Ouray,
Park, Phillips, Pitkin, Prowers, Pueblo, Rio Blanco, Rio Grande, Routt, Saguache, San Juan,
San Miguel, Sedgwick, Summit, Teller, Washington, Weld, Yuma
S3267 Montezuma
S3269 Delta, Gunnison, Mesa, Montrose
S3276 Baca, Cheyenne, Kiowa, Kit Carson, Prowers, Yuma
S3281 Yuma
S3282 Archuleta, Baca, Conejos, Costilla, La Plata, Las Animas, Montezuma
S3284 Baca
S3289 Dolores, Garfield, Mesa, Moffat, Montezuma, Montrose, Rio Blanco, San Miguel
S3290 Jackson, Larimer, Moffat, Routt, Weld
S3315 Logan, Phillips, Sedgwick, Weld, Yuma
S3319 Jackson, Larimer

2013*

Drought,
Wind/High
Winds,
Fire/Wildfire,
Heat/Excessive
Heat, Insects

S3455 Montezuma
S3456 Adams, Arapahoe, Baca, Bent, Boulder, Broomfield, Chaffee, Cheyenne, Clear
Creek, Costilla, Crowley, Custer, Denver, Douglas, Eagle, Elbert , El Paso, Fremont,
Gunnison, Huerfano, Jefferson, Kiowa, Kit Carson, Lake, Larimer, Las Animas, Lincoln,
Logan, Morgan, Otero, Park, Phillips, Pitkin, Prowers, Pueblo, Saguache, Sedgwick, Teller,
Washington, Weld, Yuma
S3459 Baca, Cheyenne, Kiowa, Kit Carson, Prowers, Yuma
S3461 Archuleta, Baca, Conejos, Costilla, La Plata, Las Animas, Montezuma
S3463 Baca
S3466 Dolores, Garfield, Mesa, Moffat, Montezuma, Montrose, Rio Blanco, San Miguel
S3505 Phillips, Sedgwick, Weld, Yuma
S3508 Larimer, Moffat, Routt, Weld
S3518 Alamosa, Conejos, Costilla, Huerfano, Las Animas
S3539 Archuleta, Dolores, Gunnison, Hinsdale, La Plata, Mineral, Montezuma, Montrose,
Ouray, Saguache, San Juan, San Miguel
S3545 Conejos, Hinsdale, La Plata, Mineral, Rio Grande, Saguache

Impact Analysis
Drought impacts are wide reaching and may come in different forms, such as economic,
environmental, and/or societal. The most significant impacts associated with drought in Colorado
are those related to water intensive activities such as agriculture, wildfire protection, municipal
usage, commerce, tourism, recreation, and wildlife preservation. A reduction of electric power
generation and water quality deterioration are also potential effects. Drought conditions can also
cause soil to compact, decreasing its ability to absorb water, making an area more susceptible to
flash flooding and erosion. A drought may also increase the speed at which dead and fallen trees
dry out and become more potent fuel sources for wildfires. Drought may also weaken trees in
areas already affected by mountain pine beetle infestations, causing more extensive damage to
trees and increasing wildfire risk, at least temporarily. An ongoing drought which severely
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inhibits natural plant growth cycles may impact critical wildlife habitats. Drought impacts
increase with the length of a drought, as carry-over supplies in reservoirs are depleted and water
levels in groundwater basins decline.
The effects of drought vary based on where in the state it occurs, when it happens, and how long
the drought persists. Droughts of just a few weeks during critical periods of plant development
can have disastrous effects on agriculture production. Droughts that occur in the mountainous
regions of the state during winter months may have great effects on the ski and tourism industry.
However, drought in one area of the state may also impact other regions. Lack of winter snowfall
in the mountains can eventually lead to agricultural impacts on the eastern plains due to
decreased streamflows. Reduced reservoir storage from decreased runoff in the mountains leads
to municipal and industrial water shortages on the Front Range. Droughts that occur in populated
areas may not have direct affects to the residents, but may increase the threat of wildfire in the
wildland urban interface areas.
Impacts from drought can also be exacerbated due to the effects of dust settling on snow, which
causes increased solar energy absorption. As a result, snowmelt takes place earlier in the season
and runoff magnitudes increase. Recent research has shown that dust deposition has increased
throughout the western United States in the past 17 years, with the largest increases in western
Colorado. Rigorous sampling and analyses of dust by the Colorado Dust-on -Snow program
(CODOS) and USGS show that most dust being deposited to the Colorado mountain snowpack is
originating from source areas located outside of Colorado, scattered throughout the greater
Colorado Plateau. Drought conditions in those dust source areas can increase the availability of
dust for wind transport and, thereby, increase the dust-on -snow hazard in Colorado, even when
the Colorado mountains are not experiencing drought conditions. In addition to earlier snowmelt
due to dust-on-snow, runoff yields can be reduced, in some years, due to increased
evapotranspiration by plants. This is caused by the plant community becoming active sooner than
normal as a result of earlier snowmelt and loss of snow cover.
The impacts related to early runoff pose problems for many important sectors in Colorado
including agriculture, recreation, tourism, and municipal water supplies. If runoff happens in a
shorter timeframe, sometimes months early, it could mean a shorter season for the rafting
industry and less water available for irrigation diversions in the summer. Reservoirs may also be
filled to capacity during these constrained runoff periods, causing spills to be necessary. Ideally,
to avoid releases of water downstream, water is captured over a longer timeframe with gradual
melting of snowpack.
Alternatively, dust produced from the hardening and drying of bare soil can also be exposed as
vegetative cover decreases due to extended periods of drought. The Eastern Plains of Colorado,
where much of the agricultural economy exists, can suffer from dust storms originating from
State of topsoil that is easily airborne. Entire crops can be damaged in one storm, affecting the
livelihood of the farmers and ranchers.
Table 3-10 provides a summary of drought impacts in Colorado.
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Table 3‐10: Drought Impact Summary
Consideration

Description

General Public

Water supply disruptions and reduced water quality could impact service delivery.
Air quality from blowing dust could have detrimental heath impacts. Mental health
issues such as stress, anxiety, depression, and addiction recurrence may arise with
loss of income in agricultural areas.

First Responders

Minor impacts are anticipated to properly equipped and trained personnel, though
dust storms may require special equipment.

Property

Buildings: Nature of hazard expected to have minimal impact. Landscaping can be
damaged or lost in event of severe municipal water restrictions or water rights out
of priority. Increased risk of wildfire can threaten catastrophic loss of buildings.
Critical infrastructure (e.g., dams, transmountain ditches, and irrigation ditches):
Infrastructure can be damaged by excessively dry expansive soil as it contracts.
Dams and ditches can experience structural damage due to decreased pore water
pressure, damage caused by high sediment loads when pulling water from the
bottom of reservoirs, and damage caused by debris flows and flooding following
wildfires. State lands: Environmental quality of land can be impacted by
overgrazing during drought conditions.

Facilities and
Infrastructure

Infrastructure can be damaged by excessively dry expansive soil as it contracts.
Dams and ditches can experience structural damage due to decreased pore water
pressure, damage caused by high sediment loads when pulling water from the
bottom of reservoirs, and damage caused by debris flows and flooding following
wildfires.

Economic

Local economy and finances dependent on consistent water supply or precipitation
(i.e. snow at ski areas) may be adversely affected for duration of drought.
Agricultural economies are adversely affected if drought results in widespread loss
of crop or yield reductions. Additional information is provided in the sector
analyses for Recreation and Tourism, Agriculture, State Assets, Energy, Municipal
and Industrial, and Socioeconomic in the attached drought mitigation plan.

Environment

May cause disruptions in wildlife habitat, resulting in an increasing interface with
people, or reducing numbers of animals if forage becomes too sparse. Land quality
can be negatively impacted by overgrazing during drought. Water quality can
become degraded to the point of causing localized fish kills. Low stream flows will
have negative impacts on riparian habitats and aquatic species. See Environment
Sector analysis in attached drought mitigation annex for a detailed impact
discussion.

Continuity of
Government and
Services

Slow onset and nature of drought makes it unlikely to have an impact on continuity
of operations. Nature of hazard not expected to impact delivery of government
services, except for moderate impact on water utilities. In extreme cases municipal
water delivery may be interrupted. Ability to deliver recreational services may be
impacted at the local level. Food supply and delivery could be disrupted, with an
associated increase in food prices.

Confidence in
Government

Ability to respond and recover may be impaired if planning, response, and recovery
not timely and effective. State Government must strike balance between over ‐
reaction and under‐response to the drought hazard.

Critical Assets

Risk to critical assets are not anticipated, however dust accumulation may result in
limited impact on any sensitive equipment.
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Vulnerability and Potential Losses by Jurisdiction
As shown on a variety of maps within this document, drought presents a significant hazard to the
State and more specifically to local jurisdictions. Table 3-11 provides a sample of the reported or
anticipated impacts to tribal governments and local jurisdictions as well as the estimated losses
these jurisdictions are anticipating.
Table 3‐11: Local Impacts
Local Risk Assessment

Reported or Anticipated Impacts

Estimated Losses

Archuleta County
(2012 plan approved
pending adoption)

The impacts will vary throughout the County, but a severe
drought will affect the entire economy, particularly the
tourism, recreation, and agricultural industries. Losses
include: water restrictions associated with domestic
supplies, agricultural losses and economic impacts
associated with those losses, economic impacts to tourism
and recreation industries, increased wildland firefighting
costs, and increased costs for water.

No specific dollar values
given, but drought
impacts would be critical,
with 25% to 50% of the
planning area affected
and 10% to 50%
agricultural losses.

Boulder County

Impacts of future drought will vary by region. Agricultural
industry expected to experience crop losses and livestock
feeding expenses and deaths. The County will see an
increase in dry fuels, beetle kill, associated wildfires, and
loss of tourism revenue. Water supply issues for municipal,
industrial, and domestic needs will be a concern for the
entire county vulnerability increases with consecutive
winters of below ‐ average snow pack.

None given.

City of Boulder

Drought impacts would be citywide and may include
reduction in water supply and an increase in dry fuels and
wildfire potential. Watering restrictions may be
implemented if a drought occurs depending on severity.

None given.

City of Colorado
Springs

The main drought impact is agricultural, followed by fire
and social (those associated with the public or recreation /
tourism, loss of human life from heat stress, loss of
aesthetic values, etc.).

None given.

Costilla County

Agricultural impacts are one of the more significant
economic effects to communities. Decrease in water
availability can impact water quality and increase salinity,
bacteria, turbidity, and temperature. Aquatic habitat can
be impacted as a result.

Using exposure analysis
of the wildfire red zone,
the total value of
structures at risk (located
in the red zone) in
Costilla County is
estimated at $96.4
million.
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Local Risk Assessment

Reported or Anticipated Impacts

Estimated Losses

Delta County

The most significant impacts are to water intensive
activities such as agriculture, wildfire protection, municipal
usage, commerce, and tourism and recreation. Water
quality deterioration can also occur.

Data from Delta Area
Development, Inc.
indicates a total value of
harvested cropland is
$116.4 million. A future
drought that causes a
20% loss of the total
value in the county would
result in potential losses
of $23.3 million.

Delta County
(Hotchkiss)

The town’s domestic water source is surface water from
Leroux Creek. In drier years, the town can call upon lesser
decreed users to relinquish the water to the town first.

None given.

Denver Regional
Council of
Governments (Adams,
Arapahoe, Broomfield,
Clear Creek, Denver,
Douglas, Gilpin,
Jefferson)

Impacts due to drought include ensuring a constant, reliable None given.
supply of water for agriculture, manufacturing, tourism,
commercial and domestic use. Physical and economic
impacts can also occur.

Dolores County
(Plan update in
progress)

Drought was profiled but no vulnerability analysis was
conducted.

None given.

Eagle County
(Plan update in
progress)

Drought can impact water supplies for individuals and the
recreation and tourism sector. Low snowfall can cause
decreases in skier visits. Reduced streamflow levels can
greatly impact the rafting industry. Other outdoor activities
including camping, hiking, fishing and biking can decrease
due to closure of wilderness areas resulting from dry
conditions.

None given.

Elbert County

The most significant impacts from drought are related to
None given.
water‐intensive activities, such as agriculture (i.e., crops and
livestock), wildfire protection, municipal usage, commerce,
recreation, and wildlife preservation; as well as a reduction
of electric power generation and water quality
deterioration. Secondary impacts of drought are wildfires,
wind erosion, and soil compaction that can make an area
more susceptible to flooding.

El Paso County
(Plan update in
progress)

Agricultural Sector is usually the first to be impacted
because of heavy dependence on stored soil water. Those
who rely on surface water (i.e., reservoirs and lakes) and
groundwater are usually the last to be affected.
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Local Risk Assessment

Reported or Anticipated Impacts

Grand County
(2013 plan update in
progress)

Drought can impact water supplies for individuals, ranchers, None given.
and the recreation and tourism sector. Low snowfall can
cause decreases in skier visits. Reduced streamflow levels
can greatly impact the rafting industry. Other outdoor
activities including camping, hiking, fishing and biking can
decrease due to closure of wilderness areas resulting from
dry conditions.

Gunnison County
(2012 update
Approved pending
adoption)

Most of the impacts in Gunnison County due to drought are
from agriculture. Wildfire, impacts to society and public
health, and increased relief, response and restrictions are
other impacts, Secondary impacts include reduction in
vegetation cover which exposes soil to wind erosion,
exacerbating flooding. Recreation and tourism can also be
affected

Hinsdale County
(Expired)

The entire region is vulnerable to drought. Impacts include None given.
increased fire danger in urban areas and wilderness areas,
reduction in vegetation cover causing exposure of soil to
wind and erosion, and decreased water quality in rivers and
lakes. Domestic and agricultural water supply needs would
also be affected.

Huerfano County

Individuals, tourism, farming and recreation can be
disrupted by the effects of drought. Water supply
distribution to irrigated lands in the lower areas of the
county can become a concern during drought to farmers.

Jefferson County

Impacts of future drought will vary by region. Although the None given.
agricultural industry is limited, it is expected to experience
crop losses and livestock feeding expenses and deaths. The
County will see an increase in dry fuels, beetle kill,
associated wildfires, and some loss of tourism/recreation
revenue. Water supply issues for municipal, industrial, and
domestic needs will be a concern for the entire County.
Lawn and tree impacts in suburban areas could result from
water restrictions. Vulnerability increases with consecutive
winters of below‐average snow pack.

Mesa County

Drought can impact agriculture and related businesses,
which comprise a significant portion of the economy in
Mesa County.
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Gunnison County was
included in a drought
disaster declaration in
January 1977. The
damage from this event
was estimated at
$4,873,838 in 2009
dollars according to the
Public Entity Risk
Institute.

The agricultural lands in
Huerfano County were
assessed at $6,811,861 in
2008. If drought affected
even a portion of these
lands, the losses would
be considerable.

None given.
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Local Risk Assessment

Reported or Anticipated Impacts

Estimated Losses

Montrose County

Long droughts can impact the county by causing losses to
fish and wildlife habitat, reduction in food and drinking
water for wild animals, more diseases in wildlife, lower
water levels in lakes and rivers, loss of wetlands, more
wildfires, and erosion of soils. Reduced production of
agriculture is another impact. Some of these can impact
tourism, municipal water usage, commerce, recreation,
wildlife preservation, electric power generation and water
quality.

None given.

Northeast Colorado
Region (Cheyenne, Kit
Carson, Lincoln, Logan,
Morgan, Phillips,
Sedgwick, Washington,
Weld, and Yuma)

The entire region is vulnerable to drought. With the
majority land area of the region used for agricultural
purposes, the planning area has significant exposure to this
hazard.

Available crop insurance
data indicates over $644
million has been paid to
the region’s agricultural
landowners in insurance
claims between 1980 and
2007. It is reasonable to
assume that a significant
amount of this is due to
drought‐related losses.

Northern Colorado
Region
(Larimer County, Ft.
Collins, Loveland, and
Greeley)

All residents, commercial facilities, industry, and agricultural None given.
businesses are impacted by this hazard. Specific buildings
are not identified as being at risk since drought impacts the
entire community.

Ouray County
(2013 plan update in
progress)

The agricultural economy of the northern county will
experience hardships, including agricultural losses,
associated with a reduction in water supply. The southern
county will see an increase in dry fuels, beetle kill, and
associated wildfires and some loss of tourism revenue
during the ski season. Water supply issues for domestic
needs will be a concern for the entire county during
droughts.

None given.

Park County
(2013 plan update in
progress)

One of the most significant economic effects is the impact
on agriculture. Environmental drought impacts include
both human and animal habitats and hydrologic units.
Potential for a variety of secondary impacts, such as
impacts to local commerce including tourism and providers
of goods and services to Park County’s agricultural
community.

None given.
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Local Risk Assessment

Reported or Anticipated Impacts

Pitkin County
(2012 update
Approved pending
adoption)

Water‐intensive activities are subject to the most significant None given.
impacts due to drought. This includes municipal water
usage, agriculture (crops and livestock), wildfire protection,
commerce, recreation, and wildlife preservation via
maintained wetlands. Electric power generation reduction
and water quality deterioration are additional impacts.
Secondary impacts include wildfires, wind erosion, and soil
compaction that can cause an area to be more susceptible
to flooding.

Prowers County
(Plan update in
progress)

Since the economy of Prowers County is so closely tied to
agriculture and related businesses, the potential economic
impact is severe.

Pueblo County

Agricultural activity in Pueblo County provides a significant None given.
portion of its economic base. Drought conditions would
therefore have a tremendous impact on the economy of the
communities in the County. Impact would also be evident
on other industries that rely on water, which would also
affect Pueblo County’s economy.

Rio Blanco County
(Expired)

Water shortages due to drought may impact nature and
society in the county. This also affects how much of an
impact wildfires may have in the area.

None given.

Routt County

Some areas are more prone to beetle kill and associated
wildfires as a result of ongoing drought. Air quality impacts
due to dust, damage to the ranching economy, and
reduction of tourism and recreation activities are other
drought impacts. Routt County relies heavily on the ski
industry and recreation/tourism in general so is very
vulnerable to drought conditions. Population growth and
increased water demands will affect existing supplies.

None given.

San Luis Valley
(Alamosa)

Loss of reliable water supply is a severe impact of drought
in unincorporated portions of Alamosa County due to the
agricultural economy. Cities and towns are affected by
water supply reliability, operations revenue and system
flexibility during drought. Increased wildfire risk and
impacts to water supplies for fighting fires are other
drought impacts.

None given.
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Local Risk Assessment

Reported or Anticipated Impacts

San Luis Valley
(Conejos)

Water‐intensive activities are subject to the most significant None given.
impacts due to drought. This includes municipal water
usage, agriculture (crops and livestock), wildfire protection,
commerce, recreation, and wildlife preservation via
maintained wetlands. Electric power generation reduction
and water quality deterioration are additional impacts. Loss
of reliable water supply is a severe impact of drought in
unincorporated portions of Conejos County due to the
agricultural economy. Cities and towns are affected by
water supply reliability, operations revenue and system
flexibility during drought. Increased wildfire risk and
impacts to water supplies for fighting fires are other
drought impacts.

San Luis Valley
(Mineral)

Water‐intensive activities are subject to the most significant None given.
impacts due to drought. This includes municipal water
usage, agriculture (crops and livestock), wildfire protection,
commerce, recreation, and wildlife preservation via
maintained wetlands. Electric power generation reduction
and water quality deterioration are additional impacts. Loss
of reliable water supply is a severe impact of drought in
unincorporated portions of Mineral County due to the
agricultural economy. The City of Creede is affected by
water supply reliability, operations revenue and system
flexibility during drought. Increased wildfire risk and
impacts to water supplies for fighting fires are other
drought impacts.

San Luis Valley (Rio
Grande)
(Pending adoption)

Water‐intensive activities are subject to the most significant None given.
impacts due to drought. This includes municipal water
usage, agriculture (crops and livestock), wildfire protection,
commerce, recreation, and wildlife preservation via
maintained wetlands. Electric power generation reduction
and water quality deterioration are additional impacts. Loss
of reliable water supply is a severe impact of drought in
unincorporated portions of Rio Grande County due to the
agricultural economy. Cities and towns are affected by
water supply reliability, operations revenue and system
flexibility during drought. Increased wildfire risk and
impacts to water supplies for fighting fires are other
drought impacts.
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Local Risk Assessment

Reported or Anticipated Impacts

San Luis Valley
(Saguache)

Water‐intensive activities are subject to the most significant None given.
impacts due to drought. This includes municipal water
usage, agriculture (crops and livestock), wildfire protection,
commerce, recreation, and wildlife preservation via
maintained wetlands. Electric power generation reduction
and water quality deterioration are additional impacts. Loss
of reliable water supply is a severe impact of drought in
unincorporated portions of Saguache County due to the
agricultural economy. Cities and towns are affected by
water supply reliability, operations revenue and system
flexibility during drought. Increased wildfire risk and
impacts to water supplies for fighting fires are other
drought impacts.

San Miguel County

Drought would affect individuals in the county, and
adversely impact the local economy. Mandatory domestic
water restrictions, agricultural losses and impacts to
tourism and recreation would result. Costs for fighting
wildfires and costs for water would both increase.

None given.

Summit County
(2013 update in
progress)

Ongoing drought has left areas more prone to beetle kill
and associated wildfires. Other past impacts of drought
include degradation of air quality due to dust, reduction of
tourism and recreation activities, and damage to the
ranching economy in the Lower Blue Basin.

None given.

Teller County
(2013 update in
progress)

Impacts to agriculture including losses and livestock feeding None given.
expenses and deaths. Increase in dry fuels, beetle kill,
associated wildfires, and some loss of tourism revenue.
Water supply issues for domestic needs will be a concern
for the entire county during droughts.

University of Colorado,
Boulder

Increased wildfire danger and impacts to campus
landscapes including loss of mature trees and water main
bursts due to dry ground can result from drought
conditions.

Upper Arkansas Area
(Chaffee, Custer,
Fremont and Lake)
(Plan update in
progress)

The vulnerability of community assets to drought is tending None given.
to increase through time as the demand for limited raw
water resources goes up. Economic assets such as the
rafting and skiing industries prosper and suffer as
precipitation fluctuates and competition for water from the
Front Range increases.

Ute Mountain Ute
Tribe

Vegetation that stabilizes the sand dunes located in the four
corners region may die as a result of drought, causing the
dunes to be reactivated. The Tribe’s lands could be
impacted by wind‐blown sand and moving dunes although
most of these impacts would be seen on Navajo and Hopi
lands. Living conditions, grazing and farming could be
affected as a result.
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The drought that ended
in 2005 was estimated to
cost the Tribe $6 million,
according to the National
Resource Conservation
Service
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Based upon a recent (2013) review of local mitigation plans, Figure 3-4 illustrates the number of
counties assessing drought and which of those have identified actions to address the hazard.
Figure 3‐4: Drought Hazard in Local Mitigation Plans

Future Development
Drought can severely challenge a public water supplier through depletion of the raw water
supply and greatly increased customer water demand; and any impacts to municipal providers
can be exacerbated by increased water demands brought about by a growing population. If a
county or city is growing rapidly, the entity may have difficulties securing new sources of water
while maintaining a comfortable margin of storage in case of drought. In a general, counties
experiencing higher growth are also likely to experience increased competition over existing
water supplies.
Counties with already large populations and high projected growth include Weld, El Paso,
Larimer, Mesa, Douglas, and Adams Counties. These counties are expected to have
correspondingly higher vulnerability to drought as it impacts the M&I and Socioeconomic
Sectors. Washington County is projected to decrease in population by approximately 9 percent.
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Resources








Climate Prediction Center
Colorado Climate Center
Colorado Department of Local Affairs – State Demography Office (2010)
Colorado Drought Mitigation and Response Plan (2013)
Colorado Water Resources Research Institute
National Climatic Data Center
National Drought Mitigation Center
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Extreme Heat
Definition
Extreme heat can pose severe and life-threatening problems for Colorado’s citizens. Although
they differ in their initiating conditions, the two hazards share a commonality in that they both
tend to have a special impact on the most vulnerable segments of the population - the elderly,
young children and infants, impoverished individuals, and persons who are in poor health.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

Areas of the state with highest temperatures are concentrated along
the front range and eastern plains, the Grand Valley, and extreme
southwest.

Previous Occurrences

Seasonal

Every few years in high temperature prone areas of the state,
average temperatures will be at extreme highs for one to three
weeks.

Probability

Occasional

Each year, any number of days with extreme heat exceeds normal
high temperatures around the state. High temperature events of
prolonged duration are not frequent.

Extent

Moderate

Limited property damage that does not threaten structural integrity;
minor injuries; little or no impact critical services or facilities.

Figure 3-5 indicates the way that temperature, humidity, and wind speed probably feels to the
human body, and suggests the types of temperature effects relevant to Colorado’s climate.
Although some of the resulting heats numbers may at first seem outrageous to describe Colorado
temperatures, some of the extremes are actually comparable to what is felt in a sauna, which is
often set at more than 140 degrees. Like saunas, such heat should not be felt by the body for
more than brief periods of time, and since one of the body’s cooling reactions is to increase the
rate of blood circulation, this also adds to the burden placed on the heart muscle, and can be too
much strain for some persons to bear.
Although the heat index involves a fairly straightforward means of expressing the “feel” of the
weather in terms of a temperature equivalent, conditions for each individual will still vary with
the duration and type of weather exposure, personal health, extent of acclimation, and the type of
clothing worn. For example, exposure to full sunshine can increase heat index values by up to
15%. Also, cooler air holds less moisture, and dryer air readily allows the cooling evaporation of
perspiration from skin. In other words, the heat index and wind chill index only involve a
consideration of two important factors, but they are still more useful than a consideration of
temperature alone. The Heat Index table assumes shady conditions with a light wind. Actual
indoor conditions may vary, trapping heat and /or humidity in some locations and making them
potentially much more dangerous. Prolonged exposure, physical activity, and age all tend to
increase the risks associated with heat. Conditions that might cause heat cramps in a teenager
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could be experienced as heat exhaustion by a middle-aged person and as heat stroke by a senior
citizen. Young infants, however, are also vulnerable to heat effects.
Figure 3‐5: Heat Index Table

Location
Average temperatures across Colorado vary with changes in elevation. The Eastern Plains and
Western Slope of the state experience average temperatures in July between 70 and 80 degrees.
At higher elevations, these temperatures tend to be lower with highs reaching into the 60s.
Highest recorded temperatures by county tend to be in the eastern to southeastern part of the
state. Colorado’s far eastern counties of Bent, Baca, Kiowa, Logan, Otero, Phillips, Prowers and
Sedgwick all have reported record high temperatures of 110 or higher.
Extent (Magnitude/Strength)
The record high temperature in Colorado is 118, although some scientists do not consider that
official. Record high temperatures in Colorado tend to peak just high of 110 degrees with about
half of counties experiencing record highs above 100 degrees. Colorado also experiences long
durations of high temperatures. In Denver, eight of the last 13 years have had between 50 and 73
days with temperatures of at least 90 degrees. Denver is just an example as these trends extend
across the warmer locations in the state.
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Probability
Since the record hot year of 1998, six of the last ten years (2004-2013) have had annual average
temperatures that fall in the hottest 10 percent of all years on record for the United States. This
example supports a shift towards a warmer climate with an increase in extreme high
temperatures and a reduction in extreme low temperatures. These types of changes have been
apparent in the western half of North America. The probability of continuing extreme heat is also
supported by Figure 3-6 that shows a (in light blue) gradual increase from 1895 to 2012.
Figure 3‐6: Colorado Temperature Trends

Previous Occurrences
During 2008, Denver's record for the number of consecutive days above 90 degrees was broken.
The new record (24 days) surpassed the previous record by almost a week and was then equaled
again in 2012. On August 1st, it reached 104 degrees, breaking a record set in 1938 and on
August 2nd, it reached 103 degrees, breaking a record set in 1878. Table 3-12 shows Denver’s
historic count of 90 degrees or higher days since 1960. The average number of 90 degree days
per in Denver is 33. In 2012, the number of days was over double the average with 76 days of 90
degree temperatures or higher.
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Table 3‐12: Historic Count of Days >90 Degrees in Denver (1960‐2013)
Year

Total Days

2012

73

2000

61

1994

60

2002

56

2005

55

2007

54

2006

54

2013

54

1978

52

1974

51

1964

50

1960

50

2011

50
Source: NWS

Extreme high temperatures recorded in Colorado counties are shown in Table 3-13. Although
viewing record highs does not necessarily equate to prolonged extreme heat events, the table
provides an indication of potential temperature extremes across the state. Counties highlighted in
red have extreme high temperatures of 100 degrees or greater.
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Table 3‐13: Summary of Extreme High Temperatures in Colorado by County, 1961 to 2013
County

Temperature (°F)

County

Temperature (°F)

Adams

105

Lake

86

Alamosa

96

La Plata

102

Arapahoe

108

Larimer

102

Archuleta

99

Las Animas

103

Baca

111

Lincoln

NA

Bent

112

Logan

110

Boulder

106

Mesa

108

Chaffee

95

Mineral

97

Cheyenne

108

Moffat

104

Clear Creek

84

Montezuma

101

Conejos

95

Montrose

110

Costilla

97

Morgan

107

Crowley

NA

Otero

110

Custer

94

Ouray

91

Delta

106

Park

95

Denver

105

Phillips

109

Dolores

99

Pitkin

NA

Douglas

99

Prowers

109

Eagle

100

Pueblo

108

Elbert

100

Rio Blanco

108

El Paso

99

Rio Grande

93

Fremont

105

Routt

98

Garfield

104

Saguache

NA

Gilpin

NA

San Juan

88

Grand

94

San Miguel

97

Gunnison

98

Sedgwick

109

Hinsdale

98

Summit

98

Huerfano

101

Teller

NA

Jackson

96

Washington

NA

Jefferson

103

Weld

NA

Kiowa

110

Yuma

NA

Kit Carson

107
*As recorded at Natural Resource Conservation Service (USDA) Temperature and Precipitation Stations (TAPS)
Note: Not all data covers a 30‐year period
Source: www.wcc.nrcs.usda.gov/water/climate, NWS
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Impact Analysis (Consequence Analysis)
Extreme temperatures can have direct impacts on personal health and productivity, which may
collectively lead to reductions in economic activity and travel (i.e. tourism, shopping). Extreme
temperature events tend to cause greater energy use, which can involve not only higher energy
costs but can also result in infrastructure failures due to limitations in the capacity of the utility
system.
Heat related deaths in continue to lead the Nation in weather related fatalities as shown in Figure
3-7.The population of Colorado has become less sensitive to the impacts of excessive heat events
over the course of the past 30 to 40 years despite rising urban temperatures. This is a trend
common to most major cities across the United States as result of the increased availability and
use of air conditioning and the implementation of social programs aimed at caring for high-risk
individuals.
Figure 3‐7: Weather Fatalities 1983 to 2012
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Extreme temperatures can cause serious injury or death but not in large numbers. Extreme
temperature occurrences can take place as often as once a year or once every seven years. None of
the recent events have caused any apprehensions regarding an increase in frequency or severity
of such events impacting Colorado’s capabilities to handle such measures. During periods of
extreme temperatures, inadequate protection from harsh elements is especially dangerous.
Consequently, during extreme temperature conditions, the State of Colorado has concerns for
specific populations who have been identified as especially vulnerable.
Situational and physical characteristics help to identify vulnerable populations that may not
comfortably or safely access and use disaster resources. Specifically, when discussing heat
related emergency preparedness, the following groups could be considered vulnerable or at
greater risk in extreme temperature emergencies.
For nearly all cities, including Denver, the number of heat - related deaths is declining. This
indicates that there has been a decrease in heat-related deaths over time - meaning that the
population has become better adapted to heat waves. This adaptation is most likely a result of
improvements in medical technology, access to air-conditioned homes, cars, and offices,
increased public awareness of potentially dangerous weather situations, and proactive responses
of municipalities during extreme weather events.
Regardless of any trends indicating heat-related deaths are declining, extreme heat events remain
a danger. Specific high-risk groups typically experience a disproportionate number of health
impacts from extreme heat conditions. The populations that have physical, social, and economic
factors and the specific actions that make them at high risk include:









Older persons (age > 65)
Infants (age < 1)
The homeless
The poor
People who are socially isolated
People with mobility restrictions or mental impairments
People taking certain medications (e.g., for high blood pressure, depression, insomnia)
People engaged in vigorous outdoor exercise or work or those under the influence of drugs or
alcohol.

Studies have shown that the temperature inside a parked vehicle can rapidly rise to a dangerous
level for children, adults and pets. Leaving the windows slightly open does not significantly
decrease the heating rate. The effects can be more severe on children because their bodies warm
at a faster rate than adults. Those at greatest risk of death in heat waves are the urban-dwelling
elderly without access to an air-conditioned environment for at least part of the day. Thus the
issues of prevention and mitigation combine issues of the aging and of public health.
There are several impacts on transportation documented in case studies. Aircraft lose lift at high
temperatures and major airports have been closed due to periods of extreme heat that made
aircraft operations unsafe. Highways and roads are damaged by excessive heat as asphalt roads
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soften and concrete roads have been known to "explode" lifting 3 to 4 foot pieces of concrete.
During the 1980 heat wave, hundreds of miles of highways buckled. Stress is placed on
automobile cooling systems, diesel trucks and railroad locomotives which lead to an increase in
mechanical failures. Train rails develop sun kinks and distort. Refrigerated goods experience a
significant greater rate of spoilage due to extreme heat.
Various sectors of the agriculture community are affected by extreme heat. Livestock, such as
rabbits, poultry, pigs, and cows are severely impacted by heat waves. Millions of birds have been
lost during heat waves and milk production and cattle reproduction also decreases during heat
waves. High temperatures at the wrong time inhibits a crop yields and wheat, rice, maize, potato,
and soybean crop yields can all be significantly reduced by extreme high temperatures at key
development stages.
The electric transmission system is impacted when power lines sag in high temperatures and can
lead to power outages. The combination of extreme heat and the added demand for electricity to
run air conditioning causes transmission line temperatures to rise. The demand for electric power
during heat waves is well documented. In 1980, consumers paid $1.3 billion more for electric
power during the summer than the previous year. The demand for electricity, 5.5 percent above
normal, outstripped the supply, causing electric companies to have rolling black outs.
The demand for water increases during periods of hot weather. In extreme heat waves, water is
used to cool bridges and other metal structures susceptible to heat failure. This causes a reduced
water supply and pressure in many areas. This may also contribute to fire suppression problems
for both urban and rural fire departments.
The rise in water temperature during heat waves contributes to the degradation of water quality
and negatively impacts fish populations. It can also lead to the death of many other organisms in
the water ecosystem. High temperatures are also linked to rampant algae growth that may result
in fish kills in rivers and lakes.
Vulnerability and Potential Losses by Jurisdiction
Extreme temperature events occur within the local jurisdictions on an annual basis. Young
children and the elderly are most vulnerable to temperature extremes. Water infrastructure can be
vulnerable to damage from freezing temperatures. Power outages can also occur when an area‘s
power infrastructure is overwhelmed during extended periods of excessive heat. Based on
historical data, the vulnerability of the townships / cities / counties to extreme temperatures
varies due to elevation. However, as discussed in the hazard profile section, this vulnerability
could increase in the future as a result of climate change, particularly for extreme heat.
Based upon a recent (2013) review of local mitigation plans, Figure 3-8 illustrates the number of
extreme heat–related actions the counties, and some municipalities, plan on taking to address
extreme heat.
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Figure 3‐8: Extreme Heat Hazard in Local Mitigation Plans

Future Development
At this time, it is impossible to stop an extreme temperature event; however, limiting its effect on
the population is feasible. Therefore, mitigation activities should be tailored towards protecting
lives and preventing injury from an extreme temperature event. The following are some sample
mitigation activities which can save lives in the event of an extreme temperature hazard:





Conduct pre - season public information campaigns
Establish cooling centers
Identify location of vulnerable populations
Issues advisories and warnings

Resources




Climatic Service
National Weather Service
U.S. Centers for Disease Control and Prevention
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Flood
Portions of information included in this drought section are taken directly from the 2013 Flood
Mitigation Plan for Colorado.
Definition
A flood is a general and temporary condition of partial or complete inundation of normally dry
land areas from: (1) the overflow of stream banks, (2) the unusual and rapid accumulation of
runoff of surface waters from any source, or (3) mudflows or the sudden collapse of shoreline
land. Flooding results when the flow of water is greater than the normal carrying capacity of the
stream channel. Rate of rise, magnitude (or peak discharge), duration, and frequency of floods
are a function of specific physiographic characteristics. Generally, the rise in water surface
elevation is quite rapid on small (and steep gradient) streams and slow in large (and flat sloped)
streams.
Hazard Profile Summary
Consideration

Impact

Description

Geographic Location

Statewide

Flood prone areas have been identified in 268 of 270 cities and towns
and in all of the 64 counties in Colorado.

Previous Occurrences

Seasonal

Notable flood events from 1864 to 2013 include dozens of events.
These event totals included significant deaths (372) and damages ($2
billion est.).

Future Probability

Likely

In addition to annual minor flooding events, Colorado experiences
major floods every 5 years on average.

Magnitude / Severity

Extensive

Major floods may induce property damage that threatens structural
integrity, result deaths and injuries, and impact critical services,
facilities, and infrastructure. Between 20 and 30 large magnitude
floods (in terms of peak discharge) occur somewhere in Colorado
every year with varying impact depending on location.

Location
The location of Colorado‘s rivers is closely related to the impact of flood hazards on growth and
development within the state. Many rivers originate in Colorado, and flood prone areas have
been identified in 270 cities and towns and in all of the 64 counties in the state. Between 20 and
30 large magnitude floods (in terms of peak discharge) occur somewhere in Colorado every year.
Colorado has seven river basin as identified below which are broken down even further into river
networks.
As shown in Figure 3-9, these river networks reach nearly all parts of the State. Because of this,
the chance of flooding can be very high due to snow runoff and precipitation. Cascading effects
such as the September 2013 flood, where multiple (connected) rivers received historical rainfall,
contributed to potential flooding events.
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Figure 3‐9: HAZUS‐MH 100‐year Floodplains in Colorado

In addition to floodplains, the location of Colorado’s most significant dams allows for point of
origin analysis related to downstream impacts of release. The Colorado Division of Water
Resources runs the Dam Safety Program. Of the non-federal dams in Colorado, approximately
677 are classified as dams that, in the event of a failure, would be expected to cause loss of life
and/or significant property damage within the flood plain areas below the dams. These dams are
referred to as Class I–High or Class II–Significant and are described below.
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Classification of Dams
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: Colorado Division of Water Resources

Figure 3-10 shows the general location of Colorado’s class I and Class II dams while the
accompanying Table 3-14 provides a detailed breakdown of the number of dams by county.
There were no additional Class I or II dams identified since 2010. Dams are concentrated along
the central and northern Front Range, particularly in Larimer and Boulder Counties, and along
the Colorado River in Mesa County.
Figure 3‐10: Hazard Dams of Colorado
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Table 3‐14: Class I and Class II Dams in Colorado by County
County

Class I

Class II

Adams
Alamosa
Arapahoe
Archuleta
Baca
Bent
Boulder
Broomfield

8
0
8
2
1
2
28
3

12
0
4
8
0
0
21
1

Chaffee

2

Cheyenne
Clear Creek
Conejos
Costilla
Crowley
Custer
Delta
Denver
Dolores
Douglas
Eagle
El Paso
Elbert
Fremont
Garfield
Gilpin
Grand
Gunnison
Hinsdale
Huerfano
Jackson
Jefferson
Kiowa

0
8
2
3
0
0
17
7
1
2
8
18
0
3
6
1
7
6
3
5
0
22
0

County

Class I

Class II

Kit Carson
La Plata
Lake
Larimer
Las Animas
Lincoln
Logan
Mesa

1
8
3
51
6
1
3
22

0
6
2
40
1
2
0
29

2

Mineral

5

6

0
5
3
1
2
1
13
3
2
6
5
15
0
3
11
0
12
6
4
3
4
17
2

Moffat
Montezuma
Montrose
Morgan
Otero
Ouray
Park
Phillips
Pitkin
Prowers
Pueblo
Rio Blanco
Rio Grande
Routt
Saguache
San Juan
San Miguel
Sedgwick
Summit
Teller
Washington
Weld
Yuma

1
8
9
0
0
1
5
0
2
0
3
3
1
8
0
0
5
3
5
4
1
12
1

3
7
1
6
7
0
3
0
7
1
4
3
1
5
1
0
0
0
2
10
0
17
7

Source: Colorado Division Of Water Resources

Extent (Magnitude/Strength)
Floods are often measured in terms of magnitude and the statistical probability that they will
occur. The 1% annual chance flood event is the standard national measurement for flood
mitigation actions and insurance. The 1% annual chance flood, also referred to as the 100-year
flood, has a 1 in 100 chance of being equaled or exceeded in any 1 year, and it has an average
recurrence interval of 100 years. This recurrence interval is an average; it does not necessarily
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mean that a flood of such a magnitude will happen exactly every 100 years. Only a few years
may pass between one 1% annual chance flood and another while two other 1% annual chance
floods may be separated by 150 years. The 0.2% annual chance flood, or 500-year flood, event is
another measurement which has a 0.2% chance (or 1 in 500) chance of occurring in a given year.
Colorado’s mountain and foothill environment increases the propensity for flash flooding.
Statewide flood events come in all levels of intensity, but Colorado does have a history of tragic
flood events. In 1965, damages in Denver were evaluated at over $2.7 billion (in 2010 dollars)
due to a South Platte River flood. The greatest loss of life occurred during the Big Thompson
flood of 1976 with 145 deaths.
One of the State‘s most costly and widespread floods affected the Colorado Front Range during
September 2013. During the week beginning on September 9, 2013, a slow moving cold front
stalled over Colorado, clashing with warm humid monsoonal air from the south. A report from
Accuweather summarized the weather events that led to the flooding as follows:
“The key weather players during the September 2013 flooding event were a large swath of
tropical moisture over the Rockies (referred to as the Monsoon by locals), a large area of high
pressure over the Midwest and a storm in the upper atmosphere over the Great Basin. The
moisture over the Rockies was literally being squeezed from both sides by the high to the east
and the dry air rotating in from the Great Basin around the upper-level storm. This squeezing
resulted in a much more vertical profile of moisture than would have occurred without either
system present. The high over the Midwest also drove additional air thousands of feet uphill
from the Plains to the foothills and Rockies. This action released extra moisture and further
enhanced the rainfall. The high over the Midwest acted like a giant roadblock and turned what
would have been a several-hour event into a week-long ordeal. The result was a plume of heavy
rain that re-fired on an almost daily basis from New Mexico to Colorado and southern Wyoming.
While the Flood of 1976 was more intense over a small area and the Flood of 1965 was intense
and lasted for days, the Flood of 2013 lasted nearly a week and covered hundreds of square miles
in multiple states. Rainfall exceeded 12 inches at a number of locations.”
Probability
Flooding will continue to occur in Colorado. As mentioned previously, between 20 and 30 large
magnitude floods (in terms of peak discharge) occur somewhere in Colorado every year.
Furthermore, between 1959 and 2013, Colorado experienced eleven major flood disasters as
indicated below:








1956 (DR-59): Front Range
1965 (DR-200): 33 Front Range communities
1969 (DR-261): 15 Front Range communities
1970 (DR-293): Southwestern Colorado
1973 (DR-396 and DR-385)): 13 Front Range communities
1976 (DR-517): 2 Front Range communities
1982 (DR-665): Larimer County (dam failure)
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1984 (DR-719): 15 Western Slope counties
1997 (DR-1186): 13 Eastern Colorado counties
1999 (DR-1276): 12 Southeastern Colorado counties
2013 (DR-4145): 11 Front Range and Northeastern Colorado counties including Adams,
Arapahoe, Boulder, Broomfield, Clear Creek, Crowley, Denver, El Paso, Fremont, Gilpin,
Jefferson, Lake, Larimer, Lincoln, Logan, Morgan, Pueblo, Sedgwick, Weld, Washington

Based on this flood history, Colorado experiences a major flood disaster roughly once every five
years. The State faces an approximately 19% chance that a major flood disaster will occur in any
given year.
Previous Occurrences
Colorado has a long history of tragic flood events. The earliest known floods are reported to have
occurred in 1826 in the Arkansas River and Republican River basins. The most notable flood
events in Colorado from 1864 to 2013 are presented in Table 3-15. As indicated in the table, the
greatest loss of life occurred during the Big Thompson flood event of 1976. The most damaging
flood in Colorado occurred in June 1965 on the South Platte River when over $2.9 billion in
damages (2013 dollars) was sustained in the Denver metro area. Note that the damage estimates
for the September 2013 flood event are preliminary. A snapshot of the 2013 flood is below.
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Table 3‐15: Notable Flood Events in Colorado, 1864 ‐ 2013
Year

Location

Deaths

Damages (2013$)

1864

Cherry Creek (Denver)

0

$7,909,480

1896

Bear Creek (Morrison)

27

$9,039,406

1911

San Juan River (by Pagosa Springs and San Luis Valley)

2

$7,909,480

1912

Cherry Creek (Denver)

2

$176,268,427

1921

Arkansas River (Pueblo)

78

$1,116,366,705

1935

Monument Creek (Colorado Springs)

18

$76,834,955

1935

Kiowa Creek near Kiowa

9

$22,598,516

1942

South Platte River Basin

?

$12,203,199

2

$53,106,513

1955

Purgatorie River (Trinidad)

1956*

Denver, Jefferson, Arapahoe Counties

1957

Western Colorado

0

$25,988,294

1965*

South Platte River (Denver)

8

$2,937,807,117

1965

Arkansas River Basin

16

$301,690,192

1969*

South Platte River Basin

0

$31,637,922

1970*

Southwest Colorado

0

$19,208,739

1973*

South Platte River (Denver)

10

$570,612,535

1976*

Big Thompson River (Larimer)

144

$124,291,839

1982*

Fall River (Estes Park)

3

$72,315,251

unknown

1983

North Central Counties

10

$38,417,477

1984*

West & Northwest Counties

2

$68,925,474

1993

Western Slope

0

$3,050,800

1995

Western Slope & South Platte

21

$76,834,955

1997*

Fort Collins & 13 East Counties

6

$458,625,795

1999*

Col. Springs, 12 East Counties

0

$146,890,355

2000‐6

Statewide Various Events

5

$125,421,765

2006

Beaver, Brush Hollow and Eightmile Creeks (Fremont County)

0

$2,147,614

2006

Horse Creek, West Creek (Douglas)

0

$14,281,634

2006

Vallecito Creek (La Plata)

0

$1,073,807

2007

Chalk Creek Canyon (Chaffee)

0

$1,073,807

2007

Chalk Creek Canyon (mudflows)

0

$2,147,614

2009

Six Mile Creek

0

$344,692

2010

Statewide flooding (various events)

0

$846,160

2013*

Front Range and Northeast Counties

9

$2,000,000,000 est.
as of October 2013

Totals

372

$8,505,870,518

Sources: Colorado Flood Hazard Mitigation Plan 2010, NCDC, SHELDUS NOAA NWS (http://www.crh.noaa.gov/bou/?n=floods)
*Denotes federal disaster declaration event
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Impact Analysis
Beyond their human costs, natural disasters such as floods have significant economic and
environmental impacts. Economic development research has long recognized the importance of
quality transportation infrastructure. Much of America’s economic growth history is driven by
reductions in transportation costs, first through its canal systems, then its railways, then its
interstate highways. The floods had a tremendous impact on many of the States roads and
bridges. The Colorado Department of Transportation estimates 200 miles of state highways and
50 bridges were destroyed. Some communities have been effectively isolated. The destruction of
transportation infrastructure affects State businesses in many ways. Some will see significant
increases in transportation costs and new scheduling difficulties. For example, many agricultural
producers will have a harder time getting their products to markets. Some manufacturing
companies will need to reroute their shipping. Other employers will find that their workers’
commute times will increase, potentially impacting the productivity of their workforce.
People will lose their jobs because of the flooding. Businesses have been damaged and
destroyed. Because Colorado’s economy is still feeling the lingering effects of the Great
Recession some displaced workers will find it challenging to find new opportunities that fully
utilize their capabilities. In this situation it is reasonable to expect people to turn to the State’s
workforce system for help. Some individuals might need assistance with the job search or
resume writing. Business and property owners will be hard hit by flooding. In the canyons,
floodwaters washed away motels and cabins, bars and restaurants. In other places retail and
commercial establishments suffered extensive damage. Farther east, farmers lost their crops and
oil wells were damaged or shut down.
Additional impacts of flood are characterized in Table 3-16.
Table 3‐16: Flood Impact Summary
Consideration

Description

General Public

Impacts of people will change with characteristic of event (e.g., flash flood in a
canyon, river flood on the plains, etc.). Localized impacts may be severe with
moderate to light impacts for outward or other affected areas. The Big Thompson
flood event which resulted from localized heavy rainfall and a subsequent flash
flood took the lives of 145 people. Residents/property owners without flood
insurance may be impacted greater than those with coverage. Residents may be
displaced due to evacuation, damage, or inaccessibility to homes. Persons within
flood areas have the potential for direct contact with hazardous materials.

First Responders

Need for evacuation support such as door‐to‐door notification and traffic
management may increase responder risk as event escalates. Localized impact
expected to limit damage to personnel in flood areas at the time of incident.
Impacts to transportation corridors and communications lines may affect
responder ability to effectively respond. There may be a higher risk to responders
in flash flood events which are prevalent in the State.

Property

Private property losses with increased risk to those without flood insurance.
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Consideration

Description

Facilities and
Infrastructure

Localized impact to facilities and infrastructure in incident area. Some severe
damage possible. Critical facilities may be impacted by flooding: communications,
hospitals, schools, nursing homes, utilities, waste‐water TP/WTP, roadways.

Economic

Local economy and finances adversely affected, possibly for an extended period of
time depending on damage and length of investigation. Localized disruption of
roads, facilities, and/or utilities caused by incident may postpone delivery of some
services.

Environment

Localized impact expected to be severe for incident areas and moderate to light
for other areas affected by flood. Wetland impacts due to flooding can result in
water quality impacts and wildlife habitat impacts. Orphan drums (containers that
may contain hazardous materials). Commercial hazmat/hazardous waste.
Household hazardous waste. Releases from transportation. Releases into streams
and rivers; drinking water supply; ground water; air.

Continuity of Government
and Services

Damage to facilities/personnel in incident area may require temporary relocation
of some operations.

Confidence in Government

Ability to respond and recover may be questioned and challenged if planning,
response, and recovery not timely and effective.

Critical Assets

Critical facilities may be impacted by flooding such as those related to
communications, hospitals, schools, nursing homes, utilities, waste‐water
treatment plants, and roadways.

Vulnerability and Potential Losses by Jurisdiction
Planning level flood loss estimates were made available for every county in Colorado with the
2010 update to the Colorado Hazard Mitigation Plan. FEMA used HAZUS - MH MR2 to model
the 1% annual chance floodplain and perform associated building and population risk
assessments. The HAZUS-MH flood model results included analysis for each of the 64 counties
modeling streams draining a 10 square mile minimum drainage area, using 30 meter (1 arc
second) Digital Elevation Models (DEM).
HAZUS-MH produces a flood polygon and flood - depth grid that represents the 1% annual
chance floodplain. The 1% annual chance floodplain represents a flood that has a 1% chance of
being equaled or exceeded in any single year. While not as accurate as official flood maps, these
floodplain boundaries are available for use in GIS and could be valuable to communities that
have not been mapped by the National Flood Insurance Program. HAZUS-MH generated
damage estimates are directly related to depth of flooding and are based on FEMA‘s depthdamage functions.
The HAZUS-MH flood analysis results provide number of buildings impacted, estimates of the
building repair costs, and the associated loss of building contents and business inventory.
Building damage can cause additional losses to a community as a whole by restricting the
building‘s ability to function properly. Income loss data accounts for losses such as business
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interruption and rental income losses as well as the resources associated with damage repair and
job and housing losses. Building losses by county are shown in Figure 3-11 and Figure 3-12.
Figure 3‐11: Total Building Loss by County based on HAZUS

Potential losses derived from HAZUS-MH used default national databases and may contain
inaccuracies; loss estimates should be used for planning level applications only. The damaged
building counts generated are susceptible to rounding errors and are likely the weakest output of
the model due to the use of census blocks for analysis. There could also be errors and
inadequacies associated with hydrologic and hydraulic modeling of the HAZUS-MH model. In
rural Colorado, census blocks are large and often sparsely populated or developed; this may
create inaccurate loss estimates. HAZUS-MH assumes population and building inventory to be
evenly distributed over a census block; flooding may occur in a small section of the census block
where there are not actually any buildings or people, but the model assumes that there is damage
to that block. In addition, excessive flood depths may occur due to problems with a OEM or
State of Colorado with modeling lake flooding. Errors in the extent and depth of the floodplain
may also be present from the use of 30 meter digital elevation models. HAZUS-MH Level II
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analyses based on local building inventory, higher resolution terrain models, and DFIRMs could
be used in the future to refine and improve accuracy of the results. In addition, the CWCB has an
inventory of local flood mapping efforts and flood studies that could supplement future analyses.
Figure 3‐12: Percent Building Damage by County based on HAZUS

Figure 3-13 shows per capita loss by county. This analysis, similar to building losses, was
developed using HAZUS-MH.
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Figure 3‐13: Per Capita Loss by County based on HAZUS

The jurisdictions most threatened and most vulnerable to damage or loss based on the analysis of
the HAZUS-MH level 1 flood loss modeling results the following conclusions were reached:


Vulnerability to total direct economic building loss was determined to be highest in Denver,
Arapahoe, Boulder, Larimer, Adams, El Paso, Pueblo, Jefferson, Weld, and Eagle Counties.



Percent building damage would be highest in Prowers, Phillips, Morgan, Crowley, Eagle,
Moffat, Clear Creek, Cheyenne, and Mineral.



Arapahoe, Adams, Boulder, Denver, Weld, Larimer, El Paso, Jefferson, and Prowers face the
highest risk of displaced population. These counties contain the major population centers in
the state, thus, the potential displaced population is higher in these areas.



The counties with the highest per capita loss include Prowers, Phillips, Mineral, Eagle,
Hinsdale, Summit, Clear Creek, Pitkin, Morgan, and Moffat.
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Based upon a recent (2013) review of local mitigation plans, Figure 3-14 illustrates the number
of counties addressing flood and the number of related actions identified.
Figure 3‐14: Flood Hazard in Local Mitigation Plans

Future Development
As part of the flood mitigation plan revision process, changes in growth and development were
examined in the context of flood vulnerability. Changes in growth and development naturally
affect loss estimates and vulnerability. When the population in a hazard area increases, so too
does the vulnerability of the people and property unless mitigation measures are taken. When the
population of a hazard area decreases, the burden of managing agencies and assuming loss to
communal property may exceed the resources of the declining population.
Changes in development patterns can generally be related to changes in population.
Consequently, census data was utilized to identify the potential changes. The 2004 update to the
Natural Hazards Mitigation Plan 2001 document contained population data, based on the 2000
census, and the percent change in population since 1990. The Department of Local Affairs
updated this information in 2013 with data from the 2010 Census. Weld County has both a high
current population and high projected growth. Counties with high current populations and
moderately high projected growth include Mesa, El Paso, Larimer, Douglas, and Adams.
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Counties with more moderate or small populations but high projected growth include Park,
Summit, Archuleta, Elbert, Custer, and San Miguel. Weld, Larimer, and El Paso County are in
the top 10 flood risk counties.
Resources






Colorado Division of Water Resources
Colorado Flood Mitigation and Response Plan (2013)
Federal Emergency Management Agency, Region VIII
National Climatic Data center
Spatial Hazard Events and Losses Database for the United States
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Hail
Definition
Conditions where atmospheric water particles from thunderstorms form into rounded or irregular
lumps of ice that fall to the earth. Hail is measured as:
Severity

Description

Non‐Severe Hail
Does not typically cause damage and does not warrant
severe thunderstorm warning from NWS.

Severe Hail
Research has shown that damage occurs after hail
reaches around 1” in diameter and larger. Hail of this size
will trigger a severe thunderstorm warning from NWS.

Hail Diameter Size

Pea

1/4"

Plain M&M

1/2"

Penny

3/4"

Nickel

7/8"

Quarter

1" (severe)

Half Dollar

1 1/4"

Walnut/Ping Pong Ball

1 1/2"

Golf Ball

1 3/4"

Hen Egg/Lime

2"

Tennis Ball

2 1/2"

Baseball

2 3/4"

Teacup/Large Apple

3"

Grapefruit

4"

Softball

4 1/2"

Computer CD‐DVD

4 3/4"‐ 5"
National weather service

Hazard Profile Summary
Consideration

Impact

Description

Geographic Location

Regional

Concentrated along the Front Range and east‐central to northeast
Colorado, although most counties have recorded hail events.

Previous Occurrence

Seasonal

Storms occur many times a year, often with widespread limited
damage. Over last sixty years, an annual average of 142 statewide
events is reported. Seasonal – typically late spring through early fall.

Future Probability

Expected

Hailstorms resulting in property or agricultural damage are an annual
occurrence. Atmospheric convection activity producing conditions
prone to hail are expected to occur in the future as in the past.

Magnitude/Severity

Moderate

Although large events may result in high aggregate insured losses,
typically there is limited property damage and structural integrity is
not threatened; minor injuries; little or no impact critical services or
facilities.
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Location
Colorado’s Front Range and Eastern Plains are located in the heart of "Hail Alley," receiving the
highest frequency of large hail in the United States. Figure 3-15 shows that the further east in
Colorado, the more hail days typically occur. Although it appears that the State is generally on
the edge of the hail-prone area of the country, areas in Colorado range from 1 to 10 hail days per
year. An area in northern Colorado and southeastern Wyoming endures hailstorms 8+ days each
year.
Figure 3‐15: National Severe Hail Days

Extent (Magnitude/Strength)
Colorado is one of the most hail-prone states as hail occurs more frequently on the eastern side
of the Rockies than anywhere else in North America. Hail is more variable (from place to place
and year to year) than almost any other climatic event. Destructive hail occurs most frequently
on the western Great Plains. Strong winds accompanying hail greatly increase the damage
potential. The highest frequency of damaging hail appears to occur near the border of Wyoming,
Nebraska, and Colorado. The Colorado hail season is April 15 to September 15. Colorado hail
storms occur most frequently in June and are most likely to be destructive in mid-June. However,
in parts of southeastern Colorado, including Pueblo, August is the worst hail month. Hailstones
of 1 to 2 inch diameters (which may fall at a rate of 80 miles per hour) occur many times in
eastern Colorado each summer but fortunately occur over small areas. Damaging hail stones as
large as 4.5 inches in diameter have been observed in northeastern Colorado. Stones of that size
have been known to penetrate some roofs. One death and numerous injuries have occurred in
Colorado as a result of hail. Hail also occurs very frequently in the high Colorado mountains
during the summer. These stones, however, tend to be small and soft and rarely do damage.
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Probability
Hailstorms resulting in property or agricultural damage are an annual occurrence. Three or four
times a year, hailstorms with at least $25 million in insured damage occur. Atmospheric
convection activity producing conditions prone to hail are expected to occur in similar frequency
and extent in the future as in the past. Figure 3-16 shows the number of hail events and hail size
per county since the previous plan update.
Previous Occurrences
Colorado's damaging hail season is considered to be from mid-April to mid-August. Colorado's
Front Range is located in the heart of "Hail Alley," which receives the highest frequency of large
hail in North America and most of the world, so residents usually can count on three or four
catastrophic (defined as at least $25 million in insured damage) hailstorms every year. In the last
10 years, hailstorms have caused more than $3 billion in insured damage in Colorado. With the
exception of the May 22, 2008, Windsor tornado and the hailstorm that hit Pueblo on July 29,
2009, Colorado’s ten most costly hailstorms were centered in the Denver Metro area (this is due
to the largest concentration of property in the State is located).
Figure 3‐16: Hail Events in Colorado, 2010‐2012
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There are three (3) counties with over 500 reported hail events between 1950 and 2010. El Paso
County has the highest number of hail events with 884, followed by Weld County with 600 and
Yuma County with 578. Although these counties account for twenty-four percent of total
reported events combined, they only account for one percent of total reported damage.
Case History
On the night of July 20th, 2009, a strong storm hit the northwest suburbs of Denver, dumping as
much as an inch of rain in less than an hour and hail that was one - inch in diameter. The storm
damaged numerous cars, windows and roofs. A greenhouse containing plants worth more than
$250,000 was destroyed. Straight - line winds of 80 miles per hour uprooted mature trees and
damaged roofs. The storm also left 50,000 residents without power. The Rocky Mountain
Insurance Information Association lists the July 20th, 2009 storm as the costliest hazard event
since 1990 in terms of insured losses in the Rocky Mountain Region. To date, RMIIA has
identified $767.6 million in damages from the storm.
The July 20, 2009, storm was not the only event to cause significant damage in 2009. Severe
weather including hail and tornadoes from June 6 to 15 of 2009 resulted in $353.3 million in
insured losses. Another storm in the Pueblo Area on July 29th caused more than $200 million in
damages. Overall, 2009 was the costliest severe weather season, with a total of $1.4 billion in
insured losses. The Rocky Mountain Insurance Institute ranks the top twelve hail incidents, by
insurance claims as shown in Table 3-17.
Table 3‐17: Top Damaging Hail Events in Colorado
Date

Location

Cost when occurred
(Millions)

2012 Dollars (Millions)

July 20, 2009

Denver Metro

$767.6

$823.7

July 11, 1990

Denver Metro

$625.0

$1,100.0

June 6‐15, 2009

Denver Metro

$353.3

$379.1

June 6‐7, 2012

CO Front Range

$321.1

$321.1

June 13‐14, 1984

Denver Metro

$276.7

$613.1

July 29, 2009

Pueblo

$232.8

$249.8

October 1, 1994

Denver Metro

$225.0

$349.5

May 22, 2008

Windsor

$193.5

$206.9

July 13, 2011

CO Front Range

$164.8

$168.7

June 8‐9. 2004

Denver Metro

$146.5

$178.5

August 11, 1997

Denver Metro

$128.0

$183.6

May 22, 1996

Denver Metro

$122.0

$179.0

*2012 estimated cost calculations based on the Consumer Price Index.
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Impact Analysis
Vehicles, roofs of buildings and homes, and landscaping are the property most commonly
damaged by hail. A significant amount of damage inflicted by hail is to crops. Even small hail
can cause significant damage to crops in a short period of time. If a person is caught exposed
during a large hail event significant bodily injury may occur.
In Colorado, counties with the highest population densities are generally located along the Front
Range. In particular, the higher density counties include the Denver region along with Larimer
County (City of Fort Collins), El Paso County (City of Colorado Springs), and Pueblo County
(City of Pueblo). The total number of high density counties including the Denver Metro area is
twelve. All other fifty-two counties in the state are considered lower density. Table 3-18 includes
an overall summary of hail impacts.
Table 3‐18: Hail Impact Summary
Consideration

Description

General Public

Injuries and deaths have occurred from hail. Motorists, outdoor workers, outdoor
recreationists are at risk from direct impact or deteriorated road conditions due
to precipitation on the road surface.

First Responders

Some exposure exists to personnel performing routine duties when event occurs;
otherwise storm‐related duties are typically post event. Some impact related to
unsafe road surface conditions from hail on roadways.

Property

Generally, many instances of small amounts of damage reflect high event‐wide
property losses, including structures and vehicles.

Facilities and
Infrastructure

Buildings and equipment are exposed to hailstorms; however there is typically
limited loss of facility use or infrastructure function or accessibility and limited
uninsured damages. Value of state assets located in highest hail‐prone counties
totals over 8.7 billion.

Economic

Insurance claims from large hailstorms tend to be small in amount (i.e., property
by property damages) but high in the total number of claims which results in high
aggregate insured losses. Crop damage and loss to farmers may be significant and
result in agricultural disaster declarations.

Environment

Limited short‐term impacts such as leaf and small limb removal from leaves and
plants.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or ability
to provide services.

Confidence in Government

Characteristics of hailstorms such as duration and speed of onset result in limited
response and recovery functions for government beyond first responders.

Critical Assets

Buildings and equipment are exposed to hailstorms but damage to such should
not typically amount to disruption or debilitating damage to critical assets.
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Vulnerability and Potential Losses by Jurisdiction
Table 3-19 provides a comparison of hail events and property damage between higher and lower
population density counties in Colorado. Higher density counties, while only representing 36.6
percent of all reported hail events between 1950 and 2010, account for 93 percent of reported
statewide damage. This percentage equates to the 12 high density counties accounting for $1.2
billion of the $1.3 billion in total reported statewide damage since 1950.
Table 3‐19: Hail Damage by County Population Density, 1950‐2013
County by Density

Number of
Events

Property
Damage

Crop Damage

Total Damage

Total
Higher Density Counties

3,132

$1,318,947,000

$36,917,000

$1,676,964,000

Metro Denver*

1,576

$1,128,753,000

$81,000

$1,449,934,000

Larimer

350

$2,560,000

$1,836,000

$4,396,000

El Paso

884

$35,112,000

$0

$35,112,000

Pueblo

322

$152,522,000

$35,000,000

$187,522,000

Lower Density Counties

5,425

$32,342,040

$57,598,500

$89,940,540

Total

8,557

$1,351,289,040

$94,515,500

$1,766,904,540

Higher Density Counties

36.6%

97.6%

39.1%

95.0%

Metro Denver

18.4%

83.5%

0.1%

82.1%

Larimer

4.1%

0.2%

1.9%

0.2%

El Paso

10.3%

2.6%

0.0%

2.0%

Pueblo

3.8%

11.3%

37.0%

10.6%

Lower Density Counties

63.4%

2.4%

60.9%

5.1%

Percent

Source: National Climate Data Center; Colorado State Demography Office
*Includes the counties of Adams, Arapahoe, Boulder, Broomfield, Clear Creek, Denver, Gilpin, and Jefferson

Jefferson County, located on the west side of the Denver Metro area, experienced the highest
amount of property damage in the state since 1950. This county has $350 million in report
damages representing over twenty -seven percent of the statewide totals. Table 3-20 shows a
breakout of deaths, injuries, and property damage by county.
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Table 3‐20: Hail Events, Deaths, Injuries and Damage in Colorado by County, 1950‐2013
County

Number of
Events

Deaths

Injuries

Property Damage
($)

Crop Damage
($)

Total Damage

Adams

267

0

7

368,801,000

50,000

368,851,000

Alamosa

12

0

0

500,000

500,000

1,000,000

Arapahoe

312

0

0

570,526,000

31,000

570,557,000

Archuleta

2

0

0

0

0

0

Baca

250

0

0

150,000

0

150,000

Bent

102

0

0

6,201,000

3,100,000

9,301,000

Boulder

193

0

7

1,005,000

0

1,005,000

Broomfield

13

0

0

0

0

0

Chaffee

5

0

0

1,000

0

1,000

Cheyenne

308

0

0

851,000

3,000

854,000

Clear Creek

120

0

0

0

0

0

Conejos

5

0

0

0

0

0

Costilla

6

0

0

45,000

250,000

295,000

Crowley

56

0

0

0

0

0

Custer

73

0

1

1,000

0

1,000

Delta

7

0

0

0

100,000

100,000

Denver

170

0

21

156,500,000

0

156,500,000

Dolores

2

0

0

5,000

30,000

35,000

Douglas

194

0

3

3,000,000

0

3,000,000

Eagle

2

0

0

0

0

0

Elbert

266

0

0

35,112,000

0

35,112,000

El Paso

884

0

2

10,000

0

10,000

Fremont

65

0

0

6,000

0

6,000

Garfield

12

0

0

0

0

0

Gilpin

14

0

0

0

0

0

Grand

3

0

0

5,000

0

5,000

Gunnison

2

0

0

0

0

0

Hinsdale

0

0

0

0

0

0

Huerfano

66

0

0

30,000

0

30,000

Jackson

0

0

0

0

0

0

Jefferson

294

0

60

350,021,000

0

350,021,000

Kiowa

209

0

0

0

500,000

50,000

Kit Carson

478

0

0

908,000

0

908,000

Lake

18

0

0

11,000

500

11,500
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County

Number of
Events

Deaths

Injuries

Property Damage
($)

Crop Damage
($)

Total Damage

La Plata

2

0

0

0

0

0

Larimer

350

0

0

2,560,000

1,836,000

4,396,000

Las Animas

191

0

0

0

0

0

Lincoln

334

0

0

11,000

110,000

121,000

Logan

261

0

0

21,000

100,000

121,000

Mesa

41

0

0

750,000

500,000

1,250,000

Mineral

0

0

0

0

0

0

Moffat

17

0

0

10,000

45,000

55,000

Montezuma

18

0

0

1,139,000

125,000

1,264,000

Montrose

9

0

0

0

0

0

Morgan

287

0

2

2,200,000

2,500,000

4,700,000

Otero

132

0

0

70,000

0

70,000

Ouray

3

0

0

0

0

0

Park

26

0

0

40

0

40

Phillips

134

0

0

20,000

9,500,000

9,520,000

Pitkin

5

0

0

0

0

0

Prowers

217

0

0

5,060,000

500,000

5,560,000

Pueblo

322

0

17

152,522,000

35,000,000

187,522,000

Rio Blanco

7

0

0

1,035,000

0

1,035,000

Rio Grande

17

0

0

5,000

0

5,000

Routt

13

0

0

105,000

100,000

205,000

Saguache

29

0

1

5,000

250,000

255,000

San Juan

0

0

0

0

0

0

San Miguel

5

0

0

0

0

0

Sedgwick

102

0

0

0

0

0

Summit

1

0

0

0

0

0

Teller

67

0

0

5,000

0

5,000

Washington

381

0

0

30,000

1,200,000

1,230,000

Weld

600

0

0

10,906,000

30,130,000

41,036,000

Yuma

580

0

0

1,889,600

8,055,000

9,944,600

Total

8561

0

121

1,672,032,640

94,515,500

1,766,098,140
Source: NCDC; SHELDUS

Figure 3-17 highlights the counties that are most susceptible to hail events. These figures are
based upon historical data between 1950 and 2013.
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Figure 3‐17: Damage from Hail Events in Colorado by County

Based upon a recent (2013) review of local mitigation plans, Figure 3-18 illustrates the number
of hail related profiles by county and the number of actions per county addressing the hazard.
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Figure 3‐18: Hailstorm Hazard in Local Mitigation Plans

Future Development
Development and population growth contribute to increased exposure of people and property to
hazards. Understanding changes in hazard exposure over time is an important element of
comprehensive hazard mitigation planning. In the context of hail, increased population growth
and development elevates exposure of property and people to the impacts of hail. Colorado’s
population growth in high hail hazard areas will continue. Counties projected to experience the
most growth over the next 30 years are the same experiencing the most hail damage during past
events.
Table 3-21 provides county-scale hail exposure projections by analyzing hail risk and population
growth between 2010 and 2020. Below, the table outlines the methodology used to determine the
exposure projections for each county. Elbert, Weld, Douglas and Custer Counties have the
highest hail exposure projection. Elbert, Weld, and Douglas Counties are along the Front Range
where damaging hail events are frequent. Custer County is an emerging vulnerability based on
this analysis.
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Legend for Hail Exposure Projections
County Growth Projections (%), 2010 to 2020
Combined Risk (Hail)
High

‐0.8% to 1.0%

1.1% to 1.5%

1.6% to 2.0%

2.1% to 4.6%

5‐6
3‐4
0‐2

Moderate

Source: CO Department of Local Affairs; NCDC; SHELDUS

The Combined Risk calculations are based on the methodology outlined in the table below.
Values (between 0 and 3) have been assigned to total deaths and injuries and total number of hail
events per county. These values were summed to determine the Combined Risk value for each
county.
Combined Risk Methodology (Hail)
Deaths and Injuries
(1950 – 2013)

Value

# of Hail Events
(1950‐2013)

Value

41 – 60

3

226 – 884

3

21 – 40

2

49 – 225

2

1 – 20

1

7 – 48

1

0

0

0–6

0

Exposure to hail is expected to intensify across the state of Colorado over the next decade. The
darker colors in both tables illustrate relative rates of increase in exposure between counties.
Table 3‐21: Hail Exposure Projections, 2010 to 2020
County

Combined Risk (Hail)

% Projected Population
Growth, 2010 ‐ 2020

Elbert

3

4.6%

Custer

3

3.1%

Weld

3

2.7%

Douglas

3

2.1%

Adams

4

1.8%

El Paso

4

1.6%

Larimer

3

1.9%

Park

1

3.3%
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County

Combined Risk (Hail)

% Projected Population
Growth, 2010 ‐ 2020

Lake

1

2.7%

Garfield

1

2.6%

Broomfield

1

2.4%

Delta

1

2.4%

Archuleta

0

3.4%

San Miguel

0

3.4%

Summit

0

3.0%

Eagle

0

2.7%

La Plata

0

2.7%

Chaffee

0

2.4%

Ouray

0

2.3%

Jefferson

6

0.7%

Morgan

4

1.5%

Denver

4

1.4%

Pueblo

4

1.4%

Arapahoe

3

1.5%

Cheyenne

3

1.4%

Boulder

3

1.2%

Las Animas

2

1.8%

Saguache

2

1.8%

Montrose

1

1.9%

Routt

1

1.9%

Montezuma

1

1.8%

Gilpin

1

1.6%

Grand

0

2.0%

Mineral

0

1.8%

Pitkin

0

1.8%

Gunnison

0

1.6%

Hinsdale

0

1.6%

Yuma

3

1.0%

Lincoln

3

0.7%

Logan

3

0.7%

Kit Carson

3

0.4%

Baca

3

0.3%

Washington

3

‐0.8%
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County

Combined Risk (Hail)

% Projected Population
Growth, 2010 ‐ 2020

Teller

2

1.5%

Fremont

2

1.4%

Alamosa

1

1.4%

Rio Grande

1

1.4%

Mesa

1

1.3%

Rio Blanco

1

1.2%

Dolores

0

1.4%

Costilla

0

1.2%

Crowley

2

1.0%

Kiowa

2

1.0%

Otero

2

1.0%

Sedgwick

2

1.0%

Clear Creek

2

0.8%

Huerfano

2

0.8%

Prowers

2

0.8%

Bent

2

0.1%

Phillips

2

‐0.3%

Moffat

1

0.6%

Conejos

0

1.0%

Jackson

0

0.9%

San Juan

0

0.6%

Exposure Projection

Source: CO Department of Local Affairs; NCDC; SHELDUS

Resources







Colorado Department of Local Affairs
Community Collaborative Rain, Hail and Snow Network
National Climatic Data Center
National Severe Storms Laboratory, NOAA
National Weather Service
Rocky Mountain Insurance Institute
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Lightning
Definition
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.
Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

Concentrated along the front range and higher elevations. All
counties experience severe weather with lightning.

Previous Occurrence

Perennial

State averages 529,000 cloud‐to‐ground lightning flashes per year.
Reported deaths and / or injuries occur on a regular basis.

Probability

Expected

State averages 529,000 cloud‐to‐ground lightning flashes per year.
Atmospheric convection activity producing conditions prone to
lightning are expected to occur as in the past.

Extent

Extensive

Limited property damage that does not threaten structural integrity;
deaths (1‐2 per year) and injuries (6‐7 per year); little or no impact to
critical services or facilities aside from occasional short‐term power
outages.

Location
Lightning has emerged as one of the greatest weather hazards in Colorado. Each year there are
typically several fatalities or injuries. Unlike tornadoes that are most common in selected areas
of the state, lightning can and does occur everywhere. Lightning strike statistics indicate that the
most lightning prone areas of Colorado are the high ground above tree line between Denver and
Colorado Springs and the Raton Plateau south and southeast of Trinidad near the New Mexico
border as shown in Figure 3-19. The reason why so much lightning occurs in these regions is due
to a combination of topography, low level wind flow regime, and low level atmospheric
moisture.
In areas of Colorado with the most lightning activity, more than 3.5 cloud-to-ground lightning
flashes can be expected to hit the ground in a 1 square kilometer area. Converting this to square
miles, one can expect about nine (9) cloud-to-ground flashes to hit the ground per square mile.
The least amount of lightning activity occurs in the San Luis Valley, the central mountain
regions, and the Upper Arkansas River valley.
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Figure 3‐19: Colorado Annual Lightning Flash Density

Extent (Magnitude/Strength)
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 may enhance the frequency
of lightning.
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Probability
Lightning can occur anywhere there is a thunderstorm. The average number of lightning flashes
for any given day for each month is shown in the Table 3‐22. In any given day in July or August,
over 4,000 lightning flashes are expected to occur in Colorado.
Table 3‐22: Average Lightning Flashes in Colorado by Day/Month
Month

Number of Flashes Per Day

January
February
March
April
May
June
July
August
September
October
November
December

1
4
39
225
1,203
2,621
4,035
4,215
1,457
261
11
1
Source: NWS

Previous Occurrences
Table 3-23 shows the average annual lightning flashes by county. Every county in Colorado
experiences lightning flashes. Previous occurrences and the geographical extent of lightning are
somewhat synonymous, showing a high history of lightning strikes along the Front Range.
Lightning events resulting in injuries or deaths provides a look at the risk to people across
Colorado. Denver, Larimer, Boulder, Jefferson, Arapahoe, and El Paso Counties have over 20
lightning deaths and/or injuries since 1950. These are followed by Weld, Adams, Douglas,
Grand, Eagle, and Huerfano Counties with 11 to 20 reported deaths and/or injuries during this
time period.
Table 3‐23: Lightning Deaths and Injuries by County, 1950‐2013
County

# of Average
Annual Flashes

Deaths

Injuries

Property
Damage

Crop Damage

Total Damage

Adams

8,000

4

14

$469,435

$16,181

$485,616

Alamosa

700

0

1

$44,793

$26

$44,819

Arapahoe

6,400

3

26

$1,074,819

$25,514

$1,100,333

Archuleta

7,700

0

3

$143,411

$0

$143,411
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County

# of Average
Annual Flashes

Deaths

Injuries

Property
Damage

Crop Damage

Total Damage

Baca

8,500

0

0

$3,670

$36,458

$40,128

Bent

6,700

0

0

$4,170

$36,458

$40,628

Boulder

3,500

4

28

$992,390

$15,651

$1,008,041

Chaffee

2,900

2

4

$102,793

$2,026

$104,819

Cheyenne

7,800

0

0

$3,682

$37,083

$40,765

Clear Creek

3,100

0

7

$469,435

$16,181

$485,616

Conejos

4,300

0

0

$161

$0

$161

Costilla

3,500

0

0

$161

$0

$161

Crowley

3,500

0

0

$3,982

$265,625

$269,607

Custer

4,400

2

1

$2,632

$26

$2,658

Delta

3,500

0

0

$36,661

$0

$36,661

Denver

1,200

3

22

$1,508,525

$18,125

$1,526,650

Dolores

6,400

0

0

$2,724

$15,625

$18,349

Douglas

10,900

1

12

$2,899,212

$15,625

$2,914,837

Eagle

4,800

2

9

$512,556

$26

$512,582

Elbert

19,200

1

0

$253,329

$23958

$277,287

El Paso

27,500

10

63

$6,588,582

$37,292

$6,625,874

Fremont

10,700

1

0

$262,793

$26

$262,819

Garfield

10,700

2

0

$115,879

$250

$116,129

Gilpin

1,600

0

0

$14,894

$26

$14,920

Grand

7,200

0

20

$7,556

$26

$7,582

Gunnison

8,400

0

10

$41,661

$0

$41,661

Hinsdale

3,900

0

0

$161

$0

$161

Huerfano

9,900

0

11

$43,526

$26

$43,552

Jackson

5,000

1

0

$7,556

$26

$7,582

Jefferson

7,000

8

36

$1,518,140

$42,318

$1,560,458

Kiowa

7,300

0

0

$53,670

$36,458

$90,128

Kit Carson

9,500

0

2

$505,104

$545,417

$1,050,521

Lake

700

0

3

$14,724

$15,625

$30,349

La Plata

10,500

1

5

$17,793

$26

$17,819

Larimer

11,400

7

53

$133,390

$15,651

$149,041

Las Animas

35,800

0

0

$1,957

$15,625

$17,582

Lincoln

18,100

0

1

$5,104

$45,417

$50,521
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# of Average
Annual Flashes

County

Deaths

Injuries

Property
Damage

Crop Damage

Total Damage

Logan

8,500

0

1

$8,094

$62,639

$70,733

Mesa

13,900

1

3

$89,161

$250

$89,411

Mineral

3,400

1

0

$161

$0

$161

Moffat

13,500

1

0

$31,379

$0

$31,379

Montezuma

11,100

1

3

$284,224

$15,625

$299,849

Montrose

8,700

3

1

$51,661

$5,000

$56,661

Morgan

7,300

1

4

$29,935

$40,947

$70,882

Otero

5,900

2

0

$19,207

$265,625

$284,832

Ouray

2,400

1

0

$1,161

$0

$1,161

Park

13,600

5

4

$12,793

$30,026

Phillips

2,700

0

0

$7,210

$54,306

$61,516

Pitkin

3,300

3

4

$4,793

$26

$4,819

Prowers

7,200

1

3

$8,670

$36,458

$45,128

Pueblo

15,500

1

7

$741,756

$32,318

$774,074

Rio Blanco

16,700

1

5

$629

$0

$629

Rio Grande

1,600

3

1

$161

$0

$161

Routt

12,800

3

4

$44,924

$0

$44,924

Saguache

10,300

1

1

$3,293

$26

$3,319

San Juan

1,200

1

5

$1,724

$15,625

$17,349

San Miguel

7,300

0

3

$6,724

$15,625

$22,349

Sedgwick

2,100

0

0

$5,044

$37,639

$42,683

Summit

1,700

0

0

$27,556

$26

$27,582

Teller

5,700

4

4

$2,845

$0

$2,845

Washington

13,100

0

0

$30,044

$39,439

$69,483

Weld

15,500

1

11

$1,225,935

$32,681

$1,258,616

Yuma

10,400

0

0

$16,877

$45,972

$62,849

Total

‐‐‐

87

395

$20,516,992

$2,009,050

$42,819

$22,526,042
Source: NCDC; SHELDUS

Case History
During the early evening of 24 July 2008, two graduate students were struck by lightning on the
Colorado State University (CSU) campus in Fort Collins, Colorado. According to CSU news
media, they were struck in the “Sherwood Forest” area of the campus which is a heavily treed
area just south of the Warner College of Natural Resources Building. One student was
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pronounced dead shortly after the incident. The other student survived for 2 days before
succumbing to his injuries.
On September 2, 2007, a 21 year old male was killed by lightning while inside a tent which was
located in the foothills 8 miles southwest of Colorado Springs, Colorado. Three other people
were also in the tent when the flash occurred, but they received only minor injuries. An autopsy
report indicated the man who was killed was lying down on the ground inside the tent at the time
of the flash. The autopsy report indicated the electrical current entered through his elbow on
which he was leaning on at the time, traveled through his torso, and exited his buttocks. The
other three occupants in the tent were standing at the time of the flash.
On June 19, 2004, nineteen golfers were struck by lightning near the town of Kremmling,
Colorado. They were participating in the Kremmling Cliff Classic Golf Tournament which was
located on a bluff a mile or two north of town. This "golf tournament" consisted of hitting golf
balls off the edge of a cliff at targets in the valley below. Of the 19 golfers who were affected by
the flashes, 4 were taken via helicopter to a hospital in Denver. Reports from the Grand County
dispatch center indicated the first 911 call regarding this lightning incident was received at 2:46
pm. Eyewitnesses and victims to the event indicated 2 flashes actually hit the bluff where the 19
golfers were injured.
Impact Analysis
Unfortunately, lightning has taken a tremendous toll on Colorado’s citizens in terms of injury
and loss of life. According to National Weather Service records between 1990 and 2003,
Colorado ranked third in the nation with a total of 39 deaths that were directly attributable to
tornados. Undoubtedly, the fact that Colorado is an outdoor recreation oriented state contributes
heavily to its high lightning death and injury tolls. As the following tables indicate, Colorado’s
lightning deaths and injuries were fairly consistent with the national trends in terms of the
location of deadly or injury-causing strikes.
Although Colorado’s counties experience from about 20 to 40 thunderstorm days per year, there
are a smaller number of known damaging lightning events per year (estimated to be at least 13
such events on average, annually). In a study in the Denver, Colorado area, it was found that one
out of every 52 lightning flash results in an insurance claim; while nationwide the ratio is 1 to 57.
With Colorado averaging 529,000 flashes per year and an average of one insurance claim per 52
strikes, the state is averaging over 10,000 insurance claims per year.
In addition to direct damages from lightning, wildfire ignition is of great concern. Lightning
strike density was included in the Colorado Wildfire Risk Assessment and potential losses for
wildfire can be viewed in the wildfire section. Deaths and injuries to livestock and other animals,
thousands of forest and brush fires, as well as millions of dollars in damage to buildings,
communications systems, power lines, and electrical systems are also the result of lightning.
Property damage from major events totals over $20 million since 1990, or approximately $1.4
million per year. In terms of lightning risk around the state, Southwestern Colorado has the
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highest rate of lightning strikes, according to Global Atmospherics, Inc., with a strike ratio of 4.0
flashes / km² / yr. Locations of lightning strikes include:
LIGHTNING DEATHS: 101mber of Deaths Location Percent of Total
 Open fields, ball fields 29%
 Under trees (not golf) 26%
 Boats / water - related 11%
 Golf course 10%
 Near heavy equipment 4%
 At telephone 2%
 Other location / unknown 18%
Large outdoor gatherings (i.e., sporting events, concerts, campgrounds, fairs, festivals, etc.) are
particularly vulnerable to lightning strikes that could result in many deaths and injuries. This
vulnerability underscores the importance of developing site-specific emergency procedures for
these types of events, with particular emphasis on adequate early detection, monitoring, and
warning of approaching thunderstorms. Early detection, monitoring, and warning of lightning
hazards, combined with prudent protective actions, can greatly reduce the likelihood of lightning
injuries and deaths. In addition, close coordination between event organizers, local emergency
management officials, and response agencies (i.e., police, fire, emergency medical care) can help
prevent unnecessary (and often tragic) delays and mistakes in rendering care should a lightning
incident occur. Table 3-24 provides an overview of the impacts of lightning.
Table 3‐24: Lightning Impact Summary
Consideration

Description

General Public

Outdoor workers, outdoor recreationists, outdoor sporting participants;
population of the counties determined most at risk.

First Responders

Some exposure exists to personnel performing routine duties when event occurs;
otherwise storm‐related duties are typically post event.

Property

Instances of property losses due to trees or roof tops being struck. Direct flash
strikes or near power surges may impact electronic equipment.

Facilities and
Infrastructure

Buildings and equipment are exposed to lightning as well as utility infrastructure.
Assets in areas with higher flash counts are at greater risk.

Economic

None or limited loss of facilities or infrastructure function or accessibility and
limited uninsured damages.

Environment

Limited impact related to tree damage. Lightning strike may be precursor to
wildfire under certain conditions.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or ability
to provide services. May have limited power interruption if not adequately
equipped with backup generation.

Confidence in Government

Characteristics of lightning flashes such as duration and speed of onset result in
limited response and recovery functions for government beyond first responders.

Critical Assets

Risk to any critical asset sector that is energy dependant without adequate
backup generation.
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Vulnerability and Potential Losses by Jurisdiction (include local plan info)
Total property damage reported from lightning strikes in Colorado is $20.5 million over the last
60+ years as shown in Table 3-23. Based on the number of events reported, damages average
over $31,500 per lightning event. Significant crop damage is also reported from lightning,
totaling about $2.0 million during this timeframe. Figure 3-20 shows total damage from lightning
events by county since 1950.
Figure 3‐20: Damage from Lightning Events in Colorado by County

Based upon a recent (2013) review of local mitigation plans, Figure 3-21 illustrates the number
of lightning related actions the counties, and some municipalities, have identified to address
lightning. By comparing Figure 3-20 that shows historic damage by county with Figure 3-21 that
shows lightning related mitigation actions by county, the connectivity between risk and action
may be identified. Of the top seven counties with historic lightning damage, none of them
identify mitigation actions in their local mitigation plans. This apparent gap is an opportunity to
identify why there may be disconnect between risk and action, and to increase awareness of local
vulnerabilities.
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Figure 3‐21: Lightning Hazard in Local Mitigation Plans

Future Development
Development and population growth contribute to increased exposure of people and property to
atmospheric hazards, including lightning. Understanding changes in hazard exposure over time is
an important part of comprehensive hazard mitigation planning. In Colorado, increased
population growth and development elevates exposure of property and people to the dangerous
impacts of lightning.
Table 3-25 provides county-scale hail exposure projections by comparing lightning risk and
population growth between 2010 and 2020. Because it is virtually impossible to provide
complete protection to individuals and structures from lightning, this hazard will continue to be a
problem for Colorado’s residents and communities. However, lightning deaths, injuries, and
property damage can be reduced through a combination of public education, human vigilance,
technology, proper building safety provisions, and simple common sense.
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Lightning Exposure Projections
County Growth Projections (%), 2010 to 2020
Combined Risk (Lightning)
High

‐0.8% to 1.0%

1.1% to 1.5%

1.6% to 2.0%

2.1% to 4.6%

5‐6
3‐4

Moderate

0‐2
Source: CO Department of Local Affairs; NCDC; SHELDUS

The Combined Risk calculations are based on the methodology outlined below. Values (between
0 and 3) have been assigned to total deaths and injuries and total number of lightning flashes per
county. These values were summed to get a Combined Risk value for each county.
Combined Risk Methodology (Lightning)
Deaths and Injuries
(1950 – 2013)

Value

# of Lightning Flashes
(1950‐2013)

Value

21+

3

15,000+

3

11‐20

2

10,000 – 14,999

2

1‐10

1

5,000 – 9,999

1

0

0

0 – 4,999

0

Exposure to lightning is expected to intensify across the state of Colorado between 2010 and
2020 as population increases. The darker colors in the table below illustrate relative rates of
increase in exposure between counties.
Table 3‐25: Lightning Exposure Projections, 2010 to 2020
Combined Risk
(Lightning)

County

% Projected Population
Growth, 2010 – 2020

Weld

5

2.7%

Elbert

4

4.6%

Park

3

3.3%

La Plata

3

2.7%

Garfield

3

2.6%

Douglas

4

2.1%

Larimer

5

1.9%

El Paso

6

1.6%

Archuleta

2

3.4%
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Combined Risk
(Lightning)

County

% Projected Population
Growth, 2010 – 2020

San Miguel

2

3.4%

Custer

1

3.1%

Summit

0

3.0%

Eagle

2

2.7%

Lake

1

2.7%

Chaffee

1

2.4%

Delta

0

2.4%

Ouray

1

2.3%

Grand

3

2.0%

Routt

3

1.9%

Las Animas

3

1.8%

Montezuma

3

1.8%

Saguache

3

1.8%

Adams

3

1.8%

Pueblo

5

1.4%

Rio Blanco

5

1.2%

Montrose

2

1.9%

Mineral

1

1.8%

Pitkin

1

1.8%

Gilpin

0

1.6%

Gunnison

2

1.6%

Hinsdale

0

1.6%

Arapahoe

4

1.5%

Denver

3

1.4%

Fremont

3

1.4%

Mesa

3

1.3%

Boulder

3

1.2%

Morgan

2

1.5%

Teller

2

1.5%

Alamosa

1

1.4%

Cheyenne

1

1.4%

Dolores

1

1.4%
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Combined Risk
(Lightning)

County

% Projected Population
Growth, 2010 – 2020

Rio Grande

1

1.4%

Costilla

0

1.2%

Jefferson

4

0.7%

Lincoln

4

0.7%

Moffat

3

0.6%

Conejos

0

1.0%

Crowley

0

1.0%

Kiowa

1

1.0%

Otero

2

1.0%

Sedgwick

0

1.0%

Yuma

2

1.0%

Jackson

2

0.9%

Clear Creek

1

0.8%

Huerfano

2

0.8%

Prowers

2

0.8%

Logan

1

0.7%

San Juan

1

0.6%

Kit Carson

2

0.4%

Baca

1

0.3%

Bent

1

0.1%

Phillips

0

‐0.3%

Washington

2

‐0.8%

Broomfield*

‐‐

2.4%

Exposure Projection

‐‐

Source: CO Department of Local Affairs; NCDC; SHELDUS
*County‐scale lightning risk data unavailable between 1950 – 2013

Resources






Colorado Climate Center
National Climatic Data Center
National Oceanic and Atmospheric Administration
National Weather Service
Spatial Hazard Events and Losses Database for the United States
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Severe Wind
Definition
Windstorms are defined as a storm with high winds or violent gusts. Chinook winds are warm
dry wind that descends from the eastern slopes of the Rocky Mountains, causing a rapid rise in
temperature. Sometimes these winds move at considerable force.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

Concentrated along the Front Range, east‐central to northeast, and
Grand Valley. Most counties have recorded windstorm events.

Previous Occurrence

Perennial

Storms occur many times a year, often with widespread limited
damage. Front Range and eastern Colorado experience seasonal high
winds in Spring.

Probability

Expected

Atmosphere conditions are expected to continue unchanged with
windstorms remaining a perennial occurrence.

Extent

Moderate

A typical wind event will cause limited property damage, occasional
deaths, minor or no injuries, limited impact critical to services or
facilities. Episodic and localized strong wind gusts or prolonged
strong wind events with great effects on people and property.

Location
According to, the FEMA map of Wind Zones (Figure 3-22), Colorado falls into Wind Zones I, II,
and III. Wind Zone I (130 mph) covers the central mountains and Western Slope of Colorado.
Wind Zone II (160 mph) covers the central and eastern portion of the state, including the Front
Range foothills. Wind Zone III (200 mph) extends to the eastern tier of Colorado counties,
essentially those bordering Nebraska and Kansas.
Colorado also has a large Special Wind Region along the Front Range due to the unique
conditions related to the downslope Chinook and Bora winds. These include foothill counties and
those generally along the Interstate-25 corridor.
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Figure 3‐22: Wind Zones in the United States

FEMA

Extent (Magnitude/Strength)
Mid and upper level winds over Colorado are much stronger in the winter than in the warm
season, because of the huge difference in temperature from north to south across North America.
West winds, under certain conditions, can bring warm, dry chinook winds plowing down the
slopes of the eastern mountains. These winds can exceed 100 mph in extreme cases, bringing the
potential for widespread damage. Winds of 60 to near 100 mph will occur in and near the
foothills in areas such as Fort Collins, Boulder, Denver, Colorado Springs, Cañon City,
Westcliffe, Walsenburg and Trinidad areas. The areas around Boulder and Westcliffe are
especially prone to these extreme wind episodes.
Wind speed in Colorado is correlated with elevation. Figure 3-23 shows annual average wind
speed in Colorado (at 80 meters height). The highest winds in the state are concentrated along
the north central mountains west of Fort Collins and average up to 10 m/s. Wind speed patterns
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in the Eastern Plain are affected by the Palmer Divide in relation to elevation changes associated
with the Platte and Arkansas River basins.
Figure 3‐23: Colorado Annual Average Wind Speed

Probability
Chinook winds are a fairly common wintertime phenomena in Colorado. These winds develop in
well-defined areas and can be quite strong. Atmosphere conditions are expected to continue
unchanged with windstorms remaining a perennial occurrence. Winds of 60 to near 100 mph are
possible in and near the foothills in the Fort Collins, Boulder, Denver, Colorado springs, Canon
City, Westcliffe, Walsenburg and Trinidad areas. The area around boulder is especially prone to
these extreme wind events. In addition, Colorado will continue to experience Bora winds that
will send winds in excess of 100 mph from the west and northwest and on to the eastern plains.
These wind events can potentially cause more damage than a localized severe thunderstorm.
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Previous Occurrences
Along the Front Range, the counties of Larimer, Weld, Boulder, Jefferson, and Douglas all have
a high number of reported wind events as shown in Figure 3-24. Larimer had the highest number
of significant wind events reported since 1950 with 293. The wind events in these counties also
correlated with a high amount of property damage. High wind events were numerous in Yuma,
Kit Carson, Morgan, Cheyenne, and Logan Counties on the eastern border and northeast.
Counties with the highest number of significant wind events reported between 1950 and 2010
tend to be located along the Front Range or northeast part of the state. However, one exception to
the eastern counties is the Grand Valley which also experiences a high number of wind events.
More recently, severe wind events have been concentrated on the Eastern Plains.
Figure 3‐24: Severe Wind Events in Colorado, 2010 to 2012

Along the Front Range, the counties of Larimer, Weld, Boulder, Jefferson, and Douglas all have
a high number of reported wind events. Larimer had the highest number of significant wind
events reported since 1950 with 293. The wind events in these counties also correlated with a
high amount of property damage. High wind events were numerous in Yuma, Kit Carson,
Morgan, Cheyenne, and Logan Counties on the eastern border and northeast.
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Examples of hazardous wind events in Colorado are shown in Table 3-26. Each year, any
number of dangerous and/or damaging wind events such as those described in the table occurs in
the state.
Table 3‐26: Colorado Severe Wind Events, 2011 to 2013
Date

Event

Description

High Wind

Clear skies behind a cold front from the previous night allowed the strong
winds above the surface to mix down to the ground over Yuma county
during the day. Sustained winds of 40 MPH to almost 50 MPH were reported
through the majority of the day, with a peak gust of 60 MPH reported at
Wray and gusts up to 55 MPH reported at Yuma.

High Wind

High winds associated with a fast moving cold front spread across the Urban
Corridor and northeast plains of Colorado. Several wind gusts to around 60
mph were observed as the cold front made its way across the region. The
cold front also spawned severe thunderstorms that preceded a potent spring
snowstorm. The severe weather included three tornadoes, damaging
straightline winds and large hail, ranging in size from nickel to walnut size.
The storms were most intense in and around Washington County where
three weak tornadoes developed. A severe thunderstorm produced
damaging straightline winds which flipped a mobile home, blew the roof off
a barn and downed numerous power lines. A woman inside the home was
not injured. Half the town of Akron was left without power after six power
poles were knocked down between Brush and Last Chance. In Denver, the
cold front produced a peak wind gust to 52 mph when it moved through
Denver International Airport. The strong winds toppled trees and caused
several flight delays and cancellations. In Longmont, the wind knocked over a
tree which landed on to a house.

High Wind

Strong to severe wind gusts developed west of a dry line that moved east
northeast across Eastern Central Colorado. Wind gusts up to 63 MPH caused
areas of blowing dust to develop behind the dry line. Visibilities of less than a
quarter mile were reported across Kit Carson and Cheyenne counties.

January 2013

High Wind

A strong storm system and associated active jet stream produced high winds
nearing 70 mph at times. The southeast plains had wind gusts above 58 mph.
In addition, wind gusts in the I‐25 corridor included 61 to 63 mph around the
Air Force Academy (El Paso County), 62 mph around Pueblo (Pueblo County)
and near Peterson Air Force Base (El Paso County), and 68 mph 9 miles
north‐northwest of Walsenburg.

November 2012

High Wind

Strong southwest winds developed ahead of a cold front, with gusts reaching
50 to 60 mph across parts of east‐central Colorado. Areas of blowing dirt
reduced visibility to between one‐half and one mile at times.

November 2012

High Wind

A strong storm system produced severe wind gusts over the southeastern
plains. Some of the higher measured wind gusts included 58 mph at La Junta
(Otero County), 59 mph near Wetmore (Pueblo County), 62 mph near La
Veta (Huerfano County), and 63 mph to 71 mph in Baca County.

October 2012

High Wind

A strong jet stream aloft generated wind gusts to around 75 mph at times
mainly over the higher terrain.

October 2012

High Wind

Strong winds developed over extreme Northeast Colorado as a low pressure

April 2013

April 2013

February 2013
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Date

Event

Description
system intensified over the Central Plains. The intense winds produced near
zero visibilities in blowing dust, 4 miles east of Haxtun. Trained spotters in
Crook and Holyoke both recorded a peak wind gust to 64 mph. Trees were
also downed in Holyoke.

October 2012

High Wind

A brief but powerful windstorm associated with a fast moving cold front
swept from northwest to southeast across the Urban Corridor and adjacent
plains during in the evening. Peak wind gusts ranging from 58 to 71 mph
downed trees and power lines which damaged homes and vehicles. Several
temporary structures were also damaged. Approximately 50,000 people
were without power in the Denver, Fort Collins and Greeley areas. Some
schools were closed the following day until power could be restored.
Peak wind gusts included: 71 mph at Fort Collins, 69 mph in Golden, 64 mph
at Littleton and Sterling Municipal Airport, 63 mph in Loveland, 62 mph at
Buckley AFB, in Denver, at Walnut St. and I‐25, and Longmont; 59 mph at
Centennial Airport, 58 mph at Denver City Park, Highlands Ranch and
Keenseburg; 57 mph at Wiggins and 55 mph in Greeley. Atop Loveland Pass,
a peak wind gust to 89 mph was recorded.

High Wind

An irrigation pivot was overturned and a residential fence damaged from a
wind gust from the southeast. This wind gust does not appear to be related
to thunderstorm activity which had not yet reached the area. A nearby
personal weather station reported a wind gust of 59 mph at the time.

May 2012

High Wind

A storm system moving across the Rockies generated strong to high winds
across much of southern Colorado, with measured winds gusting as high as
63 mph across the southeast plains.

April 2012

High Wind

A microburst wind, associated with a dissipating shower, produced a brief
wind gust to 77 mph at the Fort Collins/Loveland Airport.

April 2012

High Wind

A brief period of high winds occurred in the wake of the intense spring storm
in northern portions of the I‐25 corridor...with winds gusting from 60 to
around 70 mph.

April 2012

High Wind

An intense early spring storm produced high winds across portions of
southern Colorado. Winds gusted from 58 mph to 72 mph in the warned
area.

June 2012

March 2012

High Wind

Strong southwest winds ahead of an approaching cold front produced high
to extreme fire danger across the Front Range Foothills and Palmer Divide.
As a result, a 50‐acre prescribed burn that had been conducted the previous
week reignited in the foothills of Jefferson County, southwest of Denver. The
strong wind gusts carried embers from the interior of the burn area, across
containment lines and into very dry fuels which initiated the wildfire. It then
spread into the crowns of the trees and driven by the strong winds, quickly
advanced to the northeast onto private lands. Local firefighters immediately
responded to the wildfire, but were unable to contain it, due to the extreme
winds and dry and abundant fuels.
The combination of very strong winds, record warm temperatures and
extremely dry conditions for month of March; all contributed to a rapid
increase in fire growth during the afternoon of March 26th. A total of 900
homes were evacuated on the 26th. The wildfire scorched a total of 4,150
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Date

Event

Description
acres; it destroyed 27 homes and resulted in the deaths of three local
residents. The property damage alone was estimated to be $11 million. The
Lower North Fork wildfire, south of Conifer, was not 100 percent contained
until April 2nd. Peak wind gusts included: 70 mph, 1 mile north of Strasburg;
66 mph, 1 mile northwest of Golden; 62 mph at Cedar Point; and 56 mph at
Denver International Airport. Officially in Denver, March 2012 was the driest
and least snowiest on record.

March 2012

March 2013

February 2012

February 2012

February 2012

February 2012

High Wind

A potent storm system generated wind gusts to around 60 mph across parts
of the San Luis Valley and southeast plains.

High Wind

High winds up to 81 mph blew in and near the foothills of Boulder and
Jefferson Counties. Peak wind gusts included: 81 mph at the National Wind
Technology Center; 80 mph, 6 miles northwest of Boulder; 78 mph, 2 miles
south of Boulder; 76 mph in Boulder; 75 mph at the Junction of State
Highways 72 and 93; and 74 mph at NCAR Mesa Lab.

High Wind

Another round of high winds occurred along the Front Range Foothills. Peak
wind gusts included: 84 mph at the National Wind Technology Center; 77
mph, 3 miles south‐southwest of Boulder; 75 mph, 3 miles southwest of the
Rocky Flats National Wildlife Refuge.

High Wind

A strong upper level disturbance produced high winds over the eastern
mountains and plains. Winds gusted from 60 mph to 70 mph, with the
highest measured gust of 72 mph occurring northeast of Pueblo near the
airport.

High Wind

An intense weather disturbance generated strong...and at times damaging
winds... across the mountains of central and southern Colorado. Damage
reports included broken car windows...trees down on houses...and power
outages. Some of the higher reported wind gusts included 63 mph north‐
northwest of Walsenburg (Huerfano County)...66 mph 8 miles west‐
southwest of Fountain (El Paso County)...74 mph to 77 mph from the Air
Force Academy to near Falcon (El Paso County)...and near 90 mph on the
Rampart Range around Pikes Peak (El Paso County).

High Wind

A strong upper level jet stream produced high winds in and near the Front
Range mountains, foothills and adjacent plains of northeast Colorado. In
Boulder, the strong winds snapped power poles and toppled trees. As a
result, about 7,000 Xcel Energy customers were without power for several
hours. The high winds overturned a tractor‐trailer on Foothills Highway
overpass, north of Valmont Road. The driver suffered minor injuries. A
parked car was totaled when it was crushed by a fallen tree near the
University of Boulder. The strong winds were also responsible for two
Boulder County wildfires which consumed a total of 65 acres. Colorado
Department of Transportation officials closed U.S. 36 at McCaslin Boulevard
in both directions after the wind caused damage to the pedestrian overpass.
Metal siding from the overpass fell into highway; fortunately there were no
injuries.
In total, electrical outages affected 46,000 customers along the Front Range.
Damage to roofs, siding, garage doors and fences was also reported along
the Urban Corridor. In Timnath, the wind knocked a power line on to the
roof of the Colorado Feed and Grain building. The ensuing fire partially
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Date

Event

Description
destroyed the building and forced the evacuation of three people. Across the
northeast plains of Colorado the stronger wind gusts were more localized
and over a much shorter duration.
Peak wind gusts included: 93 mph near Lyons; 88 mph at NCAR Mesa Lab; 85
mph, 2 miles southwest of Rocky Flats; 82 mph, 5 miles northwest of
Boulder; 81 mph, 2 miles north of Longmont, 4 miles east‐northeast of
Nederland, the National Wind Technology Center and near Wondervu; 80
mph at the Junction of Highways 72 and 93; 79 mph at the Boulder
Municipal Airport; 78 mph, 6 miles northwest of Boulder and atop Loveland
Pass; 77 mph at Rocky Mountain Municipal Airport; 76 mph atop Berthoud
Pass; 75 mph near Aspen Springs; 73 mph, 5 miles northeast of Hoyt; 70 mph
at Longmont Municipal Airport; 64 mph at Erie Municipal Airport; 63 mph at
Sterling; 62 mph, 8 miles south‐southwest of Grover; and 60 mph, 3 miles
west of New Raymer.

February 2012

January 2012

December 2011

November 2011

November 2011

High Wind

A strong low pressure system produced high winds over sections of Kiowa
and Prowers Counties. Sustained winds were over 40 mph.

High Wind

A strong storm system moving across the Rocky Mountains produced strong
and occasionally damaging winds across portions of southern Colorado.
Some of the recorded wind gusts include 58 mph near Lamar (Prowers
County), 59 mph in central Fremont County, 62 mph in the vicinity of
Saguache (Saguache County), 65 mph near Walsenburg (Huerfano County),
66 mph near Colorado City (Pueblo County), 67 mph in the vicinity of Campo
(Baca County), 69 mph near Springfield (Baca County), 72 mph near both
Fountain (El Paso County) and San Isabel, 75 mph at La Garita (Saguache
County), 76 mph near Stonewall (Las Animas County), 77 mph in the vicinity
of La Veta (Huerfano County), 82 mph near Rosita (Custer County), and 87
mph at the summit of Pikes Peak (El Paso County).

High Wind

A strong upper level system generated high winds to a large portion of
southern Colorado. Wind gusts generally reached 75 to 85 mph in the
affected area and up to an impressive 111 mph gust at Monarch Pass
(Chaffee County).

High Wind

A storm system produced very strong winds across portions of southern
Colorado. The highest reported wind gusts include 59 mph at the Air Force
Academy (El Paso County) and 66 mph south of Colorado City (Huerfano
County).

High Wind

A strong storm system centered over northern Colorado produced
widespread damaging winds, in excess of 100 mph at times, over south
central and southeast Colorado. There were widespread power outages and
damage, especially over sections of Custer and Las Animas Counties. Custer
County was under a state of emergency for a time. Numerous trees and
power lines were blown down. In addition, sheds and barns were destroyed,
a few cars were damaged or destroyed when large tree limbs came crashing
down on them, a few homes also had tree damage, trailers were knocked
over and some roofs were damaged and/or blown off. Higher reported wind
gusts include 59 mph at the Pueblo Memorial Airport, 60 mph near
Walsenburg (Huerfano County), 61 mph near Falcon (northern El Paso
County), 65 mph at Canon City (Fremont County), 67 mph around Florence
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(Fremont County), 69 mph near Wetmore (Pueblo County), 70 mph near
Silver Cliff and Westcliffe (Custer County, 71 mph near Colorado City (Pueblo
County), 76 mph south of the Royal Gorge (Fremont County)...86 mph south
of the Air Force Academy (El Paso County), 89 mph near La Veta (Huerfano
County), 90 mph west of Westcliffe (Custer County) and near Stonewall (Las
Animas County), 91 mph southwest of Buena Vista (Chaffee County), 92 mph
southwest of Swissvale in the Sangre de Cristo Mountains (Fremont County),
and finally 109 mph at the summit of Pikes Peak. A rough estimate of
damage was around $750,000.

November 2011

High Wind

High winds impacted southeast Colorado, causing a tractor‐trailer to be
blown off of US Highway 50 in Prowers County. Some of the higher recorded
wind gusts include 58 mph near Springfield (Baca County), 60 mph near
Swink and La Junta (Otero County), 62 mph near the Air Force Academy (El
Paso County), 65 mph west of Walsenburg (Huerfano County), around 70
mph near Trinidad (Las Animas County), Campo (Baca County) and Lamar
(Prowers County), and a 76 mph wind gust south of Colorado City (Huerfano
County).

October 2011

High Wind

A strong upper level jet stream moved over Colorado, generating wind gusts
over 70 mph.

May 2011

High Wind

An intense low pressure system passed north of the Tri‐State region during
the day, producing wind gusts of 50 to 70 mph. Damage to tree limbs, utility
poles and irrigation systems was reported.

April 2011

High Wind

An intense, slow‐moving, winter‐like storm moved across the Central High
Plains on April 14‐15. The storm produced a round of high winds with
numerous gusts over 60 mph, in addition to wet, heavy snow. In Colorado,
Interstate 70 was closed from Limon east to the Kansas border due to snow
and strong wind, and highway 385 was closed from Burlington to Wray.

April 2011

High Wind

High winds occurred across the I‐25 corridor and southeast plains...with
winds gusting to around 60 mph. There was little damage, but the winds
continued to cause problems with wildfire starts and spreads.

High Wind

High winds affected a large portion of southern Colorado. Winds gusted over
80 mph in parts of El Paso County. Over 8000 customers lost power for a
time in the Colorado Springs area, due mainly to trees and tree branches
falling on power lines. Some structures and vehicles were also affected.

March 2011

High Wind

Strong Bora winds developed along the Front Range following the passage of
a storm system. Peak wind gusts included: 87 mph at the National Wind
Technology Center; 82 mph, 6 miles northwest of Boulder; 80 mph, 7 miles
northwest of Berthoud; 72 mph at Front Range Airport in Broomfield; 71
mph at Longmont; 68 mph at Berthoud and 64 mph, 4 miles west of
Lakewood.

February 2011

High Wind

Measured winds in excess of 60 mph were noted over portions of Pueblo,
Huerfano, and Las Animas Counties.

January 2011

High Wind

Winds gusted over 70 mph at the Air Force Academy and across northwest
Colorado Springs (El Paso County).

April 2011

Source: NCDC
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Impact Analysis
Severe winds tend to impede transportation, causing slowed traffic and impaired control on
roadways, and delays in the flight schedules for airlines. In addition, their physical impact can be
comparable to that of a weak tornado, judged in terms of the severity of the resulting property
damage, but with a more widespread area of effect. Structural collapse, and damages caused by
falling trees / limbs, can cause injury and impairment of the residential and commercial use of
the affected properties. It is very common for winds to cause trees and their limbs to break
communication and power lines, causing the types of impacts described for the lightning hazard.
The State’s most notable windstorms relative to insured property costs are shown in Table 3-27.
Table 3‐27: Colorado’s Most Costly Severe Wind Events, 1980 to 2013
Date

Cost When Occurred
(Millions)

Location

July 2009

Denver Metro

$767.60

April 1999

Front Range

$20.0

January 1982

Boulder County

$20.0

January 1987

Front Range

$10.0

December 2008

Front Range, Colorado Springs, Eastern Plains

$7.0

October 1996

Front Range

$5.2

February 1999

Front Range

$3.0
Source: Rocky Mountain Insurance Information Association

All of the most costly wind events shown are in the eastern part of the state, more notably
focused on the Front Range. In 1982 and 1999, Boulder County and the Front Range experienced
severe wind resulting in $20 million in insured costs for each event. The Boulder area has some
of the highest peak winds in the United States. An overview of severe wind impact is provided in
Table 28.
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Table 3‐28: Severe Wind Impact Analysis Summary
Consideration

Description

General Public

Motorists, air travelers, outdoor workers, outdoor recreationists; population of
the counties determined most at risk.

First Responders

Some exposure exists to personnel performing routine duties when event occurs;
otherwise storm‐related duties are typically post‐event.

Property

Some instances of small amounts of property damage to structures and vehicles.
Falling limbs or trees may impact property.

Facilities and
Infrastructure

Buildings and equipment are exposed to windstorms. Value of state assets
located in highest wind‐prone counties is high.

Economic

None or limited loss of facilities or infrastructure function or accessibility and
limited uninsured damages.

Environment

Typically leaf and small limb removal from trees and plants; some microburst or
straight‐line winds will down large limbs or trees. Limited short‐term impacts.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or ability
to provide services.

Confidence in Government

Characteristics of windstorms such as duration and speed of onset result in
limited response and recovery functions for government beyond first responders.

Critical Assets

Potential exposure and short‐term impact to buildings and utility and
communications infrastructure.

Vulnerability and Potential Losses by Jurisdiction
Windstorms are one of Colorado’s costliest hazards. Over the last 60 years, wind events have
caused a reported $367 million in property and crop damage as shown in Table 29. Deaths and
injuries are also a result of wind events in the state with 21 and 406 respectively between 1950
and 2010.
Table 3‐29: Severe Wind Events, Deaths, Injuries, and Damage in Colorado by County, 1950 to 2013
County

# Reported
Events

Deaths

Injuries

Property
Damage

Crop Damage

Total Damage

Adams

69

0

8

$7,232,00

$0

$7,232,000

Alamosa

32

0

9

$898,000

$0

$898,000

Arapahoe

73

0

7

$7,797,000

$0

$7,797,000

Archuleta

9

1

1

$53,000

$0

$53,000

Baca

51

0

0

$205,000

$0

$205,000

Bent

42

1

1

$421,000

$0

$421,000

Boulder

234

2

36

$35,366,000

$5,000

$35,371,000

Broomfield

2

0

0

$10,000

$2,500

$12,500
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County

# Reported
Events

Deaths

Property
Damage

Injuries

Crop Damage

Total Damage

Chaffee

21

0

2

$143,000

$0

$143,000

Cheyenne

139

1

0

$77,000

$0

$77,000

Clear Creek

4

0

0

$0

$0

$0

Conejos

0

0

0

$0

$0

$0

Costilla

1

0

0

$170,000

$0

$170,000

Crowley

25

0

0

$0

$0

$0

Custer

3

0

0

$250,000

$0

$250,000

Delta

10

0

0

$551,000

$0

$551,000

Denver

61

0

1

$25,000

$0

$25,000

Dolores

24

0

1

$1,965,000

$0

$1,965,000

Douglas

167

2

41

$35,401,000

$0

$35,401,000

Eagle

26

0

0

$2,000

$0

$2,000

Elbert

76

1

19

$29,941,000

5000

$29,946,000

El Paso

101

0

8

$1,977,000

$0

$1,977,000

Fremont

28

0

4

$6,306,000

$0

$6,306,000

Garfield

24

0

0

$1,000

$0

$1,000

Gilpin

1

0

0

$0

$0

$0

Grand

114

0

18

$10,134,000

$0

$10,134,000

Gunnison

31

1

0

$1,936,000

$0

$1,936,000

Hinsdale

1

0

0

$50,000

$0

$50,000

Huerfano

2

0

0

$170,000

$0

$170,000

Jackson

38

0

5

$20,000

$0

$20,000

Jefferson

183

2

29

$35,290,000

$0

$35,290,000

Kiowa

40

0

0

$109,000

$0

$109,000

Kit Carson

162

1

2

$1,022,500

$0

$1,022,500

Lake

13

0

0

$1,041,000

$0

$1,041,000

La Plata

3

0

0

$0

$0

$0

Larimer

293

3

57

$35,367,000

$0

$35,367,000

Las Animas

37

0

3

$272,000

$0

$272,000

Lincoln

68

0

3

$27,000

$0

$27,000

Logan

124

3

30

$30,130,000

$0

$30,130,000

Mesa

105

0

0

$1,837,000

$0

$1,837,000
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County

# Reported
Events

Deaths

Property
Damage

Injuries

Crop Damage

Total Damage

Mineral

0

0

0

$0

$0

$0

Moffat

17

0

0

$20,000

$25,000

$45,000

Montezuma

19

0

4

$232,000

$0

$232,000

Montrose

19

0

0

$54,000

$0

$54,000

Morgan

151

1

30

$33,836,000

$50,000

$33,886,000

Otero

94

0

0

$306,000

$0

$306,000

Ouray

0

0

0

$0

$0

$0

Park

15

0

0

$1,683,000

$0

$1,683,000

Phillips

81

0

13

$5,406,000

$0

$5,406,000

Pitkin

6

0

0

$0

$0

$0

Prowers

79

0

0

$238,000

$0

$238,000

Pueblo

111

0

7

$3,830,000

$0

$3,830,000

Rio Blanco

21

0

0

$256,000

$0

$256,000

Rio Grande

29

0

8

$7,508,000

$0

$7,508,000

Routt

20

0

0

$110,000

$0

$110,000

Saguache

21

0

3

$338,000

$0

$338,000

San Juan

34

0

2

$1,943,000

$0

$1,943,000

San Miguel

2

0

0

$0

$0

$0

Sedgwick

76

1

24

$32,745,000

$0

$32,745,000

Summit

4

0

0

$0

$0

$0

Teller

28

0

4

$6,493,000

$0

$6,493,000

Washington

132

1

16

$240,225

$0

$240,225

Weld

248

1

15

$27,573,000

$2,500

$27,575,500

Yuma

168

0

0

$3,730,500

$18,000,000

$21,730,500

Total

3,812

22

411

$372,738,225

$18,090,000

$390,828,225
Source: NCDC; SHELDUS

The northeastern most counties in Colorado have experienced the most damage to severe wind
events. These counties have each experienced over $10 million in damages from severe wind
over the last 63 years. Boulder, Sedgwick, Morgan, Logan, Jefferson, Douglas Counties all have
over $35 million in damages over this period. Figure 3-25 provides these county level damages
in relation to which counties have adopted building codes. Of the 10 counties in the highest
category of damage, all but two have adopted building codes.
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Figure 3‐25: Damage from Severe Wind Events in Colorado by County
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Based upon a recent (2013) review of local mitigation plans, Figure 3-26 illustrates the number
of counties profiling severe wind and the number of severe wind mitigation actions identified.
Figure 3‐26: Severe Wind Hazard in Local Mitigation Plans

Future Development
Population growth and development contribute to increased exposure of people and property to
the impacts of severe wind events. As higher numbers of people and property flow into an area,
more assets and people are exposed to severe weather. In the context of severe wind, increased
population growth and development elevates exposure of property and people to the impacts of
severe wind. Weld and Douglas Counties, followed closely by Elbert, Grand and Larimer, have
the highest exposure projection when considering their projected population.
Table 3-30 provides county-scale tornado exposure projections by comparing current tornado
risk with projected population growth data. Below, the first table outlines the methodology used
to determine the exposure projections for each county.
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Severe Wind Exposure Projections
County Growth Projections (%), 2010 to 2020
Combined Risk (Severe Wind)
High

‐0.8% to 1.0%

1.1% to 1.5%

1.6% to 2.0%

2.1% to 4.6%

5‐6
3‐4
0‐2

Moderate

Source: CO Department of Local Affairs; NCDC; SHELDUS

The Combined Risk calculations are based on the methodology outlined below. Values (between
0 and 3) have been assigned to total deaths and injuries and total number of severe wind events
per county. These values were summed to get a Combined Risk value for each county.
Combined Risk Methodology
Deaths and Injuries
(1950 – 2013)

Value

# of Severe Wind Events
(1950‐2013)

Value

31 – 43

3

86 – 293

3

16 – 30

2

31 – 85

2

1 – 15

1

16 – 30

1

0

0

0 – 15

0

Exposure to severe wind events s is expected to intensify across the state of Colorado between
2010 and 2020 as population increases. The darker colors in the tables illustrate relative rates of
increase in exposure between counties.
Table 3‐30: Severe Wind Exposure Projections, 2010 to 2020
Combined Risk (Severe
Wind)

County

% Projected Population
Growth, 2010 – 2020

Weld

5

2.7%

Douglas

6

2.1%

Elbert

4

4.6%

Grand

5

2.0%

Larimer

5

1.9%

Archuleta

1

3.4%

San Miguel

0

3.4%

Park

0

3.3%
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Combined Risk (Severe
Wind)

County

% Projected Population
Growth, 2010 – 2020

Custer

0

3.1%

Summit

0

3.0%

Eagle

1

2.7%

La Plata

0

2.7%

Lake

0

2.7%

Garfield

1

2.6%

Broomfield

0

2.4%

Chaffee

2

2.4%

Delta

0

2.4%

Ouray

0

2.3%

Las Animas

3

1.8%

Adams

3

1.8%

El Paso

4

1.6%

Gunnison

3

1.6%

Morgan

6

1.5%

Boulder

6

1.2%

Montrose

1

1.9%

Routt

1

1.9%

Mineral

0

1.8%

Montezuma

2

1.8%

Pitkin

0

1.8%

Saguache

2

1.8%

Gilpin

0

1.6%

Hinsdale

0

1.6%

Arapahoe

3

1.5%

Alamosa

3

1.4%

Cheyenne

3

1.4%

Denver

3

1.4%

Pueblo

4

1.4%

Mesa

3

1.3%

Jefferson

6

0.7%

Logan

6

0.7%
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Combined Risk (Severe
Wind)

County

% Projected Population
Growth, 2010 – 2020

Washington

5

‐0.8%

Teller

2

1.5%

Dolores

2

1.4%

Fremont

2

1.4%

Rio Grande

2

1.4%

Costilla

0

1.2%

Rio Blanco

1

1.2%

Otero

3

1.0%

Sedgwick

4

1.0%

Yuma

3

1.0%

Jackson

3

0.9%

Lincoln

3

0.7%

San Juan

3

0.6%

Kit Carson

4

0.4%

Bent

3

0.1%

Phillips

3

‐0.3%

Conejos

0

1.0%

Crowley

1

1.0%

Kiowa

2

1.0%

Clear Creek

0

0.8%

Huerfano

0

0.8%

Prowers

2

0.8%

Moffat

1

0.6%

Baca

2

0.3%

Exposure Projection

Source: CO Department of Local Affairs; NCDC; SHELDUS

Resources
•
•
•
•
•

National Weather Service
Rocky Mountain Weather Network
Federal Emergency Management Agency
National Climate Data Center
National Renewable Energy Laboratory
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Tornado
Definition
Tornado can be defined as a localized, violently destructive windstorm occurring over land,
especially in the Midwestern United States and characterized by a long, funnel shaped cloud,
composed of condensation and containing debris that extends to the ground and marks the path
of greatest destruction. Tornadoes are generated by severe thunderstorms. Tornadoes in Colorado
are most frequent in the spring and early summer when warm, moist air from the Gulf of Mexico
collides with cold air from the Polar Regions to generate severe thunderstorms. These
thunderstorms often produce the violently rotating columns of wind known as funnel clouds.
Colorado lies at the western edge of the nation's primary tornado belt, which extends from Texas
and Oklahoma through Kansas and Nebraska.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

Concentrated along the central and northern Front Range east to
the Kansas Border. Includes east border counties. Most counties
have recorded tornado events.

Previous Occurrence

Seasonal

Regular occurrences throughout the summer storm season,
primarily from May to August, peaking in June.

Probability

Expected

Atmospheric activity producing conditions prone to tornadoes are
expected to occur as in the past.

Extent

Catastrophic

Destroyed or damaged property that threatens structural stability,
mass fatalities and / or casualties, impact to critical lifelines, impact
to government’s ability to provide service. Likely to overwhelm
state and local recourses and require Federal assistance for full
recovery.

Location
In Colorado, the primary threat of tornado is east of the Continental Divide along the Front
Range and across the Eastern Plains, although they have occurred statewide. Three counties,
Adams, Weld, and Washington, have over 100 reported tornadoes reported between 1950 and
2013. Weld County has the highest number of reported tornadoes in the state with 237 during
this timeframe. Figure 3-27 highlights tornado events across the State in recent years.
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Figure 3‐27: Tornado Events in Colorado, 1950 to 2012

Extent (Magnitude/Strength)
Tornado intensity is measured on the Enhanced Fujita Scale (Table 3-31), which examines the
damage caused by a tornado on homes, commercial buildings, and other man - made structures.
The Enhanced Fujita Scale rates the intensity of a tornado based on damaged caused, not by its
size. It is important to remember that the size of a tornado is not necessarily an indication of its
intensity. Large tornadoes can be weak, and small tornadoes can be extremely strong, and vice
versa. It is very difficult to judge the intensity and power of a tornado while it is occurring.
Generally, that can only be done after the tornado has passed, using the Enhanced Fujita Scale as
the measuring stick.
Most of Colorado’s tornadoes are generally weak as shown in Table 3-32, with wind speeds of
less than 110 mph or referred to as an F1 or F0 on the standardized Enhanced Fujita Scale. 449
of the 460 tornadoes occurring in Colorado between 2000 and 2010 were of these weaker
classifications. However, strong tornadoes do occur in the State. During this timeframe, four
tornadoes were EF3 while another seven were EF2.
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Table 3‐31: The Enhanced Fujita Scale of Tornado Intensity

EF - Scale
Table 3‐32: Colorado Tornado Numbers and Strength, 2000 to 2011
Scale

Count

Percent

Phrase

F0

633

91.5%

Gale Tornado

F1

48

6.9%

Weak Tornado

F2

7

1.0%

Strong Tornado

F3

4

0.6%

Severe Tornado

F4

0

0

Devastating Tornado

F5

0

0

Incredible Tornado
Source: NCDC; Tornado Project Online

Probability
Tornadoes are an annual occurrence in Colorado. On average, most tornadoes in Colorado occur
in June, followed by July and May, mainly during afternoon or evening hours. With increased
coverage of Doppler radar, the increasing population, and greater attention to storm and tornado
chasing, there is a resulting increase in the number of tornado reports over the past several
decades. This can create the appearance of an increasing trend in tornado frequency when the
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increase in numbers can be attributed to advances in technology and reporting. Colorado is on
the western edge of “Tornado Alley” which is shown in Figure 3-28.
Figure 3‐28: National Atmospheric Factors Contributing to Tornadoes

Previous Occurrences
In the last decade, Colorado averaged 44 tornadoes a year. However, the total number of events
is variable from year to year. A record was reached in 1996, with a total of 98 tornadoes reported
whereas in 2006, only 21 tornadoes were reported. Increasing population, improved
communications, and more trained spotters have all resulted in more reported tornadoes each
decade since the 1950s. Table 3-33 and Table 3-34 provide historic tornado data by decade since
1950 and for the last seven years.
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Table 3‐33: Tornado Events, Deaths, Injuries and Damage in Colorado 2007‐2012
Year

Reported Events

Deaths

Injuries

Property Damage

2007

57

2

9

$4,098,000

2008

97

1

79

$147,080,000

2009

42

0

2

$860,000

2010

23

0

0

$1,000

2011

21

0

0

$1,155,000

2012

33

0

8

$5,000

Totals

273

3

98

$153,199,000
Source: NCDC; SHELDUS; Tornado History Project

Table 3‐34: Tornado Events, Deaths, Injuries and Damage in Colorado by Decade, 1950‐2010
Years

Count

Deaths

Injuries

Property Damage

Crop Damage

Total
Damage

1950‐59

11

0

16

$659,000

$0

$659,000

1960‐69

137

2

20

$1,269,000

$0

$1,269,000

1970‐79

204

0

25

$10,685,000

$0

$10,685,000

1980‐89

340

0

62

$69,005,000

$0

$69,005,000

1990‐99

525

0

27

$34,814,000

$6,503,000

$41,317,000

2000‐09

438

3

111

$170,596,000

$2,000

$170,598,000

2010*

77

0

0

$1,161,000

$0

$1,161,000

Total

1,732

5

261

$288,189,000

$6,505,000

$294,694,000

*Through October 2013
Source: NCDC; Tornado History Project

Figure 3-29 and Figure 3-30 illustrate national tornado watches and actual tornadoes (per
County) over the selected time periods. These further support the concept of Colorado being in
the “Tornado Alley.”
Although Colorado’s overall death toll from tornadoes is relatively low over the last 60 years, the
State’s total deaths has increased from two (2) to five (5) since 2007. The following two events
in the Town of Holly and Weld and Larimer Counties, related to 3 deaths, occurred in 2007 and
2008 and are described by the National Climatic Data Center below:
“With a maximum rating of EF3 and a maximum damage path width of 900 yards, the tornado
raced through Holly, causing two fatalities and nine injuries. Over 200 residences and other
buildings were affected or destroyed. Two people were killed and nine others were injured. The
damage path was around 28 miles long...extending into Kiowa County. The last substantial
damage with the tornado was 12 miles north of Holly...in northeast Prowers County...where a
ranch sustained high end EF3 damage.”
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Figure 3‐29: Annual Average Tornado Watches Per Year, 1993 to 2012

Figure 3‐30: Tornadoes per County, 1952 to 2010
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“A powerful tornado swept north-northwestward across Weld County and into Larimer County,
carving a path of destruction, nearly 39 miles in length. The tornado, up to one-mile wide at
times, initially touched down northeast of Platteville and finally lifted 6 miles west-northwest of
Wellington. A tornado assessment in the aftermath of the tornado revealed extensive areas of
damage. On the enhanced Fujita Scale there were pockets of EF3 damage, mainly near the
Missile Silo Park Campground, and to businesses and home in eastern Windsor. There was one
fatality, and 78 injuries. One man was killed when he tried to escape the trailer park in his motor
home. Preliminary estimates from FEMA indicated 850 homes were damaged, and nearly 300
homes were significantly damaged or destroyed. Privately insured damages totaled $147 million,
and the Poudre Valley Rural Electric Associated reported $1 million of damage to electric
transmission lines.”
Impact Analysis
The greatest vulnerability to be faced would be in the event an EF3 or higher tornado was to hit a
major metropolitan area such as Fort Collins, Denver, Colorado Springs, or Pueblo and their
surrounding communities. Substantial damage could be incurred by State, Local, and Federal
facilities. The damage to infrastructure would be enormous with lost power, water, sewer, gas,
and communications. Roads and bridges could be damaged or at the least blocked and cluttered
with debris. Continuity of government could be severely limited and emergency response would
be greatly hindered. Many people would lose their homes and be displaced from their primary
residence with high numbers of injuries and fatalities possible.
Homes, businesses and infrastructure often suffer extensive damage in tornadoes as well as the
death of people, wildlife and livestock. Some people leave and never return leaving empty or
debris riddled lots for someone else to deal with. Disruption of traffic flow occurs not only for
citizen’s day to day traffic but also critical services such as emergency police, fire, and
ambulance. School bus and mail routes are also disrupted due to damaged or destroyed roads and
bridges. Power and water outages have occurred which cause food spoilage and sanitation
problems for communities. Schools, hospitals, grocery stores and other critical need and
economically important facilities are damaged and closed for extended periods. Employment is
often affected because of businesses that close due to the tornado damage and loss of business.
Even with the advances in meteorology, warning times may be short or sometimes not possible.
Tornadoes causing death or significant injuries in Colorado are listed and described in Table 335. A further discussion of overall consequences of tornadoes follows table 3-36.
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Table 3‐35: Colorado Tornadoes Causing Death or at Least Seven Injuries, 1950‐2013
Date

Deaths and Injuries Description

June 30, 1915

1 dead, 5 injured

Three homes were destroyed on ranches and farms twenty miles
southwest of Lamar, Bent County.

Aug. 10, 1917

1 dead, 7 injured

A man was killed when he took shelter in a dry goods store that was
destroyed at Two Buttes, Baca County.

Nov. 4, 1922

4 dead, 25 injured

Unusual for the season, this tornado hit a farmhouse in Lincoln County,
20 miles north of Sugar City.

Nov. 4, 1922

1 dead, 3 injured

At the Pleasant Valley School eleven miles ESE of Holyoke a teacher was
killed in her "teacherage" home.

Aug. 10, 1924

10 dead, 8 injured

Nine children and one woman died in a farmhouse near Thurman,
Washington County.

June 14, 1925

1 dead, 2 injured

A small tornado destroyed a poultry house and killed a child at Pueblo.

Aug. 10, 1926

1 dead, 2 injured

Two homes were destroyed on farms north of Padroni, Logan County. A
child was killed.

June 8, 1928

2 dead, 4 injured

Seven farms were devastated near the Colorado/Oklahoma border.
Deaths were in Baca County.

June 29, 1928

2 dead, 50 injured

Women died in each of two farmhouses that were completely leveled.
This tornado passed just west of Johnstown.

Oct. 2, 1930

3 dead, 4 injured

Three people left their car and sought shelter in a farmhouse 14m NW of
Fowler; the home and car were destroyed.

April 30, 1942

4 dead, 12 injured

Near McClave, Bent County, and Eads, Kiowa County, people were killed
in the destruction of four different homes.

June 27, 1960

2 dead, 4 injured

Ten miles north of Holyoke, Phillips County a massive tornado threw two
cars a quarter mile.

Oct. 17, 1971

0 dead, 9 injured

A tornado struck a trailer park in the main street business district of
Wray, Yuma County.

June 3, 1981

0 dead, 42 injured

Nearly 800 homes suffered damage as a tornado cut a swath through the
heart of Thornton, a suburb of Denver.

June 15, 1988

0 dead, 7 injured

Moving to the northeast then southeast and then to the south, a tornado
cut an erratic path across south Denver.

June 6, 1990

0 dead, 14 injured

A tornado destroyed 80% of the business district, of Limon, as well as
228 of the town's 750 homes.

July 7, 1993

0 dead, 8 injured

The injuries were on farms that were torn apart near Bethune and
Burlington, Kit Carson County.

March 28, 2007

2 dead, 9 injured

Over 200 residences and other buildings were affected or destroyed.
Two people were killed and nine others were injured. The damage path
was around 28 miles long.

May 22, 2008

1 dead, 78 injured

A powerful tornado swept north‐ northwestward across Weld County
and into Larimer County, carving a path of destruction, nearly 39 miles in
length.

April 27, 2012

0 dead, 7 injured

Tornado touched down near Lamar, Colorado at around 2 am.
Source: NCDC; Tornado History Project
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Table 3‐36: Tornado Impact Summary
Consideration

Description

General Public

Anyone without adequate shelter during an event; population of the counties
determined most at risk. High risk of injury and death.

First Responders

Exposure exists to personnel performing routine duties when event occurs;
storm‐related duties are primarily post‐event, however unsafe structural or
environmental conditions may persist during the response period.

Property

Buildings, vehicles, signage, and/or any unsecured property may be affected
during an event. Property may be destroyed or have significant damage.

Facilities and
Infrastructure

Buildings, equipment, and utility infrastructure are exposed to tornadoes and
heavy snow and rain. Value of state assets located in highest hail‐prone counties
totals over 8.7 billion. Majority of state losses attributable to precipitation related
events.

Economic

Potential loss of facilities or infrastructure function or accessibility and uninsured
damages. Impact to transportation sector and movement of goods. Historic
events in Colorado have impacted community business districts where a majority
of businesses are lost.

Environment

Significant impact related to tree damage. Possible cascading water quality issues
from damaged water treatment facilities.

Continuity of Government
and Services

Loss of facilities or infrastructure function or accessibility or ability to provide
services. Power interruption is likely if not adequately equipped with backup
generation.

Confidence in Government

Public holds high expectations of government capabilities for warning, public
information, and response and recovery activities related to a tornado. High
expectations for rapid restoration of critical lifelines.

Critical Assets

Potential impact to water treatment facilities, government buildings, public safety
facilities and equipment, healthcare services.

Vulnerability and Potential Losses by Jurisdiction
Since 1915, there are reports of 40 deaths and 554 injuries resulting from tornadoes in Colorado.
The majority of deaths occurred prior to 1950. The number of deaths has significantly decreased
as warning technology has advanced, and since 1950 only five deaths are attributed to this
hazard. Similarly, only 260 injuries were reported from tornadoes over this same 60-year period.
Table 3-37 describes the human and financial losses reported in Colorado between 1950 to 2013.
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Table 3‐37: Tornado Events, Deaths, Injuries and Damage in Colorado by County, 1950‐2013
# Reported
Events

County

Deaths

Injuries

Property
Damage

Crop
Damage

Total Damage

Adams

154

0

43

$26,786,000

$6,500,000

$33,286,000

Alamosa

15

0

0

$22,000

$0

$22,000

Arapahoe

80

0

3

$9,430,000

$0

$9,430,000

Archuleta

1

0

0

$1,000

$0

$1,000

Baca

65

0

4

$2,969,000

$0

$2,969,000

Bent

41

0

8

$1,441,000

$0

$1,441,000

Boulder

10

0

0

$283,000

$0

$283,000

Broomfield

0

0

0

$0

$0

$0

Chaffee

1

0

0

$25,000

$0

$25,000

Cheyenne

61

0

5

$2,552,000

$3,000

$2,555,000

Clear Creek

1

0

0

$0

$0

$0

Conejos

4

0

0

$25,000

$0

$25,000

Costilla

6

0

0

$5,000

$0

$5,000

Crowley

16

0

0

$28,000

$0

$28,000

Custer

7

0

0

$5,000

$0

$5,000

Delta

2

0

0

$25,000

$0

$25,000

Denver

12

0

13

$32,575,000

$0

$32,575,000

Dolores

0

0

0

$0

$0

$0

Douglas

57

0

6

$990,000

$0

$990,000

Eagle

2

0

0

$25,000

$0

$25,000

Elbert

92

0

0

$586,000

$0

$586,000

El Paso

83

0

19

$9,726,000

$0

$9,726,000

Fremont

7

0

0

$54,000

$0

$54,000

Garfield

0

0

0

$0

$0

$0

Gilpin

0

0

0

$0

$0

$0

Grand

1

0

0

$3,000

$0

$3,000

Gunnison

0

0

0

$0

$0

$0

Hinsdale

0

0

0

$0

$0

$0

Huerfano

7

0

2

$528,000

$0

$528,000

Jackson

1

0

0

$0

$0

$0

Jefferson

13

0

0

$2,500,000

$0

$2,500,000

Kiowa

57

0

2

$726,000

$0

$726,000

Kit Carson

77

0

6

$379,000

$0

$379,000

Lake

5

0

0

$85,000

$2,000

$87,000

La Plata

0

0

0

$0

$0

$0
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# Reported
Events

County

Deaths

Property
Damage

Injuries

Crop
Damage

Total Damage

Larimer

31

0

0

$65,000

$0

$65,000

Las Animas

26

0

0

$290,000

$0

$290,000

Lincoln

85

0

15

$29,333,000

$0

$2,933,3000

Logan

78

0

4

$3,345,000

$0

$3,345,000

Mesa

9

0

0

$1,000

$0

$1,000

Mineral

1

0

0

$10

$0

$10

Moffat

7

0

0

$28,000

$0

$28,000

Montezuma

2

0

0

$50,000

$0

$50,000

Montrose

3

0

1

$23,000

$0

$23,000

Morgan

64

0

0

$1,041,000

$0

$1,041,000

Otero

19

0

0

$161,000

$0

$161,000

Ouray

0

0

0

$0

$0

$0

Park

2

0

0

$30,000

$0

$30,000

Phillips

38

0

0

$828,000

$0

$828,000

Pitkin

1

0

0

$25,000

$0

$25,000

Prowers

73

2

17

$14,590,000

$0

$14,590,000

Pueblo

16

0

0

$132,000

$0

$132,000

Rio Blanco

2

0

0

$38,000

$0

$38,000

Rio Grande

2

0

0

$8,000

$0

$8,000

Routt

2

0

0

$3,000

$0

$3,000

Saguache

5

0

0

$253,000

$0

$253,000

San Juan

0

0

0

$0

$0

$0

San Miguel

0

0

0

$0

$0

$0

Sedgwick

30

2

10

$333,000

$0

$333,000

Summit

0

0

0

$0

$0

$0

Teller

6

0

0

$23,000

$0

$23,000

Washington

102

0

4

$661

$0

$661

Weld

237

1

92

$150,735,000

$0

$150,735,000

Yuma

70

0

14

$3,364,000

$0

$3$364,000

Total

1789

5

268

$296,473,671

$6,505,000

$302,978,671
Source: NCDC; SHELDUS
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Based upon a recent (2013) review of local mitigation plans, Figure 3-31 illustrates which local
jurisdictions profiled tornado as a hazard along with the number of tornado actions identified.
Nearly all counties along and east of the Front Range have profiled tornadoes. However, just 11
counties have developed actions to mitigation against tornadoes.
Figure 3‐31: Tornado Hazard in Local Mitigation Plans

Based upon historical data, Figure 3-32 highlights damage totals (by County) for past 63 years.
Weld County, with the highest number of tornadoes reported for a Colorado county, also
incurred the most damage with over $150 million. Adams and Lincoln Counties incurred
between $25 and $30 million in damages.
Colorado’s population and related business and infrastructure is concentrated in, and will
continue to intensity, in areas of high tornado activity.
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Figure 3‐32: Tornado Hazard in Local Mitigation Plans

Future Development
Population growth and development contribute to increased exposure of people and property to
tornadoes and their related impacts. Understanding changes in hazard exposure over time is an
important element of comprehensive hazard mitigation planning. Among other things, increased
population growth and development elevate exposure levels of property and people to the
impacts of tornadoes.
Table 3-38 provides county-scale tornado exposure projections by comparing current tornado
risk with projected population growth data. Through this analysis, Weld County continues to
show the highest risk with respect to future development. The combination of a growing
population and high tornado threat results in increasing exposure over that of today.
Similar to Weld County, the counties of Adams, El Paso, Douglas and Elbert are also expected to
have increased exposure to tornadoes through 2020. Adams, El Paso and Elbert Counties contain
tornado mitigation actions in their local hazard mitigation plans.
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Tornado Exposure Projections
County Growth Projections (%), 2010 to 2020
Combined Risk (Tornado)
High

‐0.8% to 1.0%

1.1% to 1.5%

1.6% to 2.0%

2.1% to 4.6%

5‐6
3‐4
0‐2

Moderate

Source: CO Department of Local Affairs; NCDC; SHELDUS

The Combined Risk calculations in the table are based on the methodology outlined in the table
below. Values (between 0 and 3) have been assigned to total deaths and injuries and total number
of tornado events per county. These values were summed to get a Combined Risk value for each
county.
Combined Risk Methodology (Tornado)
Deaths and Injuries
(1950 – 2013)

Value

# of Tornado Events
(1950‐2013)

Value

46 – 93

3

61 – 237

3

7 – 45

2

31 – 60

2

1–6

1

1 – 30

1

0

0

0

0

Exposure to tornadoes is expected to intensify across the state of Colorado between 2010 and
2020 as population increases. The darker colors in the tables illustrate relative rates of increase in
exposure between counties.
Table 3‐38: Tornado Exposure Projections, 2010 to 2020
County

Combined Risk (Tornado)

% Projected Population
Growth, 2010 – 2020

Weld

6

2.7%

Adams

5

1.8%

El Paso

5

1.6%

Douglas

3

2.1%

Elbert

3

4.6%

Archuleta

1

3.4%

Chaffee

1

2.4%
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County

Combined Risk (Tornado)

% Projected Population
Growth, 2010 – 2020

Custer

1

3.1%

Delta

1

2.4%

Eagle

1

2.7%

Lake

1

2.7%

Park

1

3.3%

Broomfield

0

2.4%

Garfield

0

2.6%

La Plata

0

2.7%

Ouray

0

2.3%

San Miguel

0

3.4%

Summit

0

3.0%

Lincoln

5

0.7%

Prowers

5

0.8%

Yuma

5

1.0%

Arapahoe

4

1.5%

Cheyenne

4

1.4%

Denver

3

1.4%

Morgan

3

1.5%

Larimer

2

1.9%

Montrose

2

1.9%

Grand

1

2.0%

Las Animas

1

1.8%

Mineral

1

1.8%

Montezuma

1

1.8%

Pitkin

1

1.8%

Routt

1

1.9%

Saguache

1

1.8%

Gilpin

0

1.6%

Gunnison

0

1.6%

Hinsdale

0

1.6%

Baca

4

0.3%

Bent

4

0.1%
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County

Combined Risk (Tornado)

% Projected Population
Growth, 2010 – 2020

Kit Carson

4

0.4%

Logan

4

0.7%

Washington

4

‐0.8%

Kiowa

3

1.0%

Sedgwick

3

1.0%

Alamosa

1

1.4%

Boulder

1

1.2%

Costilla

1

1.2%

Fremont

1

1.4%

Mesa

1

1.3%

Pueblo

1

1.4%

Rio Blanco

1

1.2%

Rio Grande

1

1.4%

Teller

1

1.5%

Dolores

0

1.4%

Huerfano

2

0.8%

Phillips

2

‐0.3%

Clear Creek

1

0.8%

Conejos

1

1.0%

Crowley

1

1.0%

Jackson

1

0.9%

Jefferson

1

0.7%

Moffat

1

0.6%

Otero

1

1.0%

San Juan

0

0.6%

Exposure Projection

Source: CO Department of Local Affairs; NCDC; SHELDUS

Resources






Department of Local Affairs
National Climatic Data Center
National Weather Service
Rocky Mountain Insurance Institute
The Tornado project Online
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Winter Storm
Definition
Hazardous winter weather includes events related to heavy snow, blowing snow, ice, sleet or
freezing rain, and extreme cold temperatures. Blizzards are severe winter storms that pack a
combination of blowing snow and wind resulting in very low visibilities. While heavy snowfalls
and severe cold often accompany blizzards, they are not required. Sometimes strong winds pick
up snow that has already fallen, creating a blizzard.
Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

Snowfall amounts vary with elevation with greater amounts in the
mountains, lower amounts in the plains and select southern and
western regions.

Previous Occurrence

Seasonal

September through April is primary season for significant snowfalls,
with December / January producing colder and dryer snow storms
while March / April producing wet and heavy snowfall. Snowfall may
occur at high elevations throughout the year.

Probability

Expected

Atmospheric activity producing conditions prone to winter weather
such as ice, snow, extreme cold, and high winds are expected to occur
as in the past.

Extent

Extensive

Isolated but potentially major property damage that threatens
structural stability, isolated deaths and / or injuries, potential impact
to critical services or facilities.

Location
Nowhere in the state is immune to the adverse impacts of Colorado’s severe winter weather.
Figure 3-33 shows that average snowfall is 72 inches or greater in the central (including the
Front Range foothills) and western areas of the State.
Extent (Magnitude/Strength)
In general, the snowstorm season runs from November to April each year. (Although snow
occasionally does fall outside of this “season,” such snowfall would be comparatively light,
rather than the sort of snowstorm event that is here being considered as a hazard.) Several times a
year, Colorado receives heavy snow, blowing snow, and spells of extremely colder temperatures.
It is common throughout the winter season for at least one part of the state to be under a winter
weather advisory or winter storm/blizzard watch or warning.
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Figure 3‐33: Winter Storm Hazards in the U.S.

Probability
Atmospheric activity producing conditions prone to winter weather such as ice, snow, extreme
cold, and high winds are expected to occur. Every county is at risk from annual severe winter
weather effects including cold temperatures, ice, heavy snow, and high winds. Winter storms are
an expected annual event in Colorado.
Previous Occurrences
Colorado has a history of significant winter storm events. Table 3-39 shows some of the more
significant winter storms in Colorado since 1913. In the heaviest snowfall since 1913, a mid March blizzard in 2003 dropped 31.8 inches in Denver, making it one of the costliest storms to
address, at $33.6 million, based on insurance claims.
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Table 3‐39: Heavy Snowfall Events in Colorado
Snow amount

Dates

45.7 inches

December 1 – 5, 1913

31.8 inches

March 17 0 19, 2003

30.4 inches

November 2 – 4, 1946

23.8 inches

December 24, 1982

23.0 inches

April 23, 1885

22.7 inches

October 20 – 23, 1906

21.9 inches

October 24 – 24, 1997

21.5 inches

November 26 – 27, 1983

20.7 inches

December 20 – 21, 2006

19.3 inches

January 29 – 31, 1883

19.0 inches

April 24 – 25, 1935

18.7 inches

March 5 – 6, 1983

18.5 inches

March 20 – 22, 1944

18.2 inches

April 17 – 19, 1920

18.0 inches

March 19 – 20, 1907

18.0 inches

March 31 – April 1, 1891

17.7 inches

November 19 – 21, 1979

Table 3-40 describes Colorado’s most significant winter storms of the last 25 years.
Table 3‐40: Historic Winter Weather Events, 1978 to 2013
Year
2013

Storm Description
April, 2013 ‐ A strong upper level jetstream moved over northern Colorado and produced bands of very
heavy snow. The heaviest snowfall was concentrated along and north of the Interstate 70 Corridor and
extended from the mountains and high valleys to the Urban Corridor and northeast plains of Colorado.
The snow fell at a rate of 2 to 3 inches per hour during the late afternoon and evening hours of the 15th
and forced the cancellation of 25 flights at Denver International Airport. Interstate 25 was closed in both
directions between Wellington and Cheyenne due to snow and blowing snow.
In the mountain, high valley and foothill locations storm totals included: 21 inches near Estes Park; 18
inches at Bear Lake; 17 inches at Willow Park; 16 inches near Ward; 15.5 inches at Genesee; 15 inches at
Grand Lake and near Nederland; 14.5 inches near Idaho Springs; 14 inches near Idledale; 13.5 inches in
Bergen Park; 13 inches near Allenspark, Blackhawk, Conifer and 6 miles northwest of Lyons; 11.5 inches
near Silverthorne.
Across the Urban Corridor and northeast plains, storm totals included: 16.5 inches, 5 miles east of
Boulder; 16 inches, 5 miles northeast of Westminster; 15.5 inches in Lafayette; 15 inches in Frederick
and Louisville; 14.5 inches in Broomfield; 13.5 inches at the National Weather Service Office in Boulder;
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Year

Storm Description
13 inches, 5 miles west‐northwest of Brighton; 12.5 inches in Wheat Ridge; 12 inches near Arvada and
Greeley; 11.5 inches near Loveland; 10 inches near Commerce City, Northglenn and Superior; 9 inches
near Thornton; 7.5 inches at Denver International Airport; 7 inches near Crook; with 6 inches near Fort
Collins and Fort Morgan.

2013

This January snowfall event generally began on the 27th under a moist southwest flow which followed
on the heels of a storm which vacated the area earlier on the same day. However, snowfall actually
began for some lower elevations of northwest Colorado late on the 26th. The potent Pacific trough
which moved over the region on January 28th and 29th generally produced the greatest amount of
snowfall for most areas during the five‐day period which included a moist northwest flow on January
30th and 31st.
During this five day event, January 27th through January 31st, there were two significant events; one
event was with the moist southwest flow and upper trough passage and the second event was the moist
northwest flow. For some zones the snowfall persisted unabated through both events (COZ004‐013).
However, in some other zones snowfall occurred during both events, though the snowfall was separated
by an interlude of little or no snowfall which required two separate highlights for those zones.

2012

February 2012 ‐ A slow moving and powerful storm system brought heavy snow to areas in and near the
Front Range Foothills, with blizzard conditions over the northeastern plains of Colorado. In the Front
Range Foothills, the snow piled up to over 4 feet in some areas. Across the Palmer Divide, the
combination of snow and gusty winds resulted in road closures with snow drifts ranging from 2 to 5 feet
in depth. Northerly winds 15 to 25 mph were common with gusts to 40 mph. Several snowfall records
were also set in Denver. At Denver International Airport, 12.5 inches of snow feet on the 3rd shattered
the previous record of 7.5 inches for the date. It also set a new daily record for the entire month of
February. A new 3‐day record was also established for Denver. The 3‐day storm total from February 2nd
to the 4th was 15.9 inches, which broke the previous record of 14.1 inches in 1912. In contrast, storm
totals generally ranged from 1 to 3 inches in the mountains west of the Continental Divide.
Denver International Airport canceled more than six hundred flights. In addition, snow and blowing
snow produced near zero visibilities, forcing officials to close the westbound lanes of Interstate 70,
between the Kansas state line and Denver, as well as the eastbound lanes from Denver to Limon. Other
road closures included: State Highway 86, between Kiowa and I‐70, U.S. Highway 40, between Limon
and Eads, and State Highway 71, from Last Chance to Limon to Ordway.
Storm totals along the Front Range Mountains and Foothills included: 51 inches at Coal Creek Canyon,
45.5 inches, 4.6 miles northeast of Ward; 44.5 inches, 3 miles west of Jamestown; 38 inches, 3 miles
north of Blackhawk; 37 inches, 3 miles west‐southwest of Conifer and 4 miles east‐northeast of
Nederland; 35.5 inches, 3.6 miles west‐northwest of Boulder; 34 inches, 5.2 miles east‐southeast of
Aspen Springs; 33 inches near Evergreen, 32 inches at Genesee; 31 inches, 10.3 miles west of Bellvue
and Eldora Mountain Ski Resort; 30 inches, 10.6 miles west of Livermore; 28 inches; 3.2 miles north‐
northwest of Horsetooth Mountain; 27 inches at Deadman Hill; 24 inches at Echo Mountain Ski Resort;
21 inches at Niwot Ridge SNOTEL; 19 inches at Gross Reservoir; 15 inches at Bear Lake State Park; with
14 inches near Estes Park and Glen Haven.
Along the Urban Corridor storm totals included: 22 inches in Broomfield; 21 inches at Lafayette,
Louisville and Westminster; 20 inches at Northglenn; 19 inches at the National Weather Service in
Boulder, Castle Rock, Centenniel and Parker; 18 inches in Arvada, 16.5 inches in Erie, 13.5 inches near
Longmont; 11.5 inches in Fort Collins and Loveland; 11 inches in Lyons and 10 inches in Frederick.
Along the Palmer Divide storm totals included: 26 inches, 14 miles east‐northeast of Kiowa; 25 inches,
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Year

Storm Description
10 miles south‐southwest of Buckley Air Force Base, and 8 miles southeast of Watkins; 20 inches near
Strasburg; 16 inches at Agate, 12 inches near Elizabeth; and 8 inches, 5 miles south‐southeast of Sedalia.
Across the northeast plains of Colorado, storm totals included: 13 inches, 11 miles east‐southeast of
Holyoke; 11 inches, 4 miles north of Arriba; 10 inches, 6.4 miles west‐northwest of Otis and Woodrow;
9.5 inches near Amherst; 6.5 inches in Sterling; 6 inches in Brush; with 5.5 inches in Karval.

2009

Dec 22, 2009 ‐ DENVER, Colo. ‐ A Winter Weather Advisory was issued for the Denver metro area
Tuesday as the first of two storms moved into Colorado, promising measurable snowfall for much of the
state in time for the Christmas holiday. “We’re really talking about two weather systems hitting the.
From Winter Storm will make Christmas white, or white‐ish, in Colorado ‐ KDVR

2007

Dec 26, 2007 ‐ By Peter M. Fredin, AP. DENVER (AP) — Snow was falling again in Colorado on Thursday
as the second winter storm in two days moved across the state. The latest storm is expected to pile as
much as 20 inches of new snow in areas that have already been hit a series of year end storms. From
Winter storm dumps more snow on Colorado ‐ USATODAY.com

2006

Dec 31, 2006 ‐ DENVER — A fleet of small planes canvassed snow‐covered roads in Colorado on Sunday,
searching for stranded travelers after a powerful winter storm piled drifts up to 10 feet (3 meters) high
across much of the Plains. National Guard troops have rescued 44 people from the storm.

1987

Feb 27, 1987 ‐ Alpine, Ariz., had a winter snow cover of 82 inches, and snow was still falling at midday,
National Weather Service officials said. Thirty avalanches were reported in the Colorado mountains as
the storm slowly moved eastward. Colorado Springs, Colo., received 14 inches of snow. From Rockies,
Plains Get More Snow From Tenacious Winter Storm.

1985

Nov 13, 1985 ‐ Winter storm warnings we’re issued for much of Utah, Colorado and southern Wyoming,
with up to 2 feet of snow predicted for the Colorado mountains by tonight. In Wyoming, 5 inches of
snow fell Tuesday night at Rawlins. Afton received 3 inches of snow in just one hour. From Rockies
Remain Under Winter Storm Warnings.

1984

Dec 14, 1984 ‐ A winter storm already blamed for 11 deaths stretched from the southern Rockies to the
Great Lakes today after burying parts of Arizona and Colorado under 20 inches of snow, unleashing
tornadoes in Texas and downing ice laden power lines in Kansas. From Winter Storm Extends to Great
Lakes.

1983

Nov 28, 1983 ‐ A major winter storm lingered unexpectedly over Denver and eastern Colorado Sunday,
all but isolating about 2 million people. Blizzard warnings were posted Sunday night for northeast
Colorado and winter storm warnings were issued in the southeastern part of the state. From 2 Million
All but Isolated by Colorado Storm

1982

Dec 26, 1982 ‐ A storm that buried Colorado in up to 4 feet of snow moved on Saturday, leaving behind
closed roads and airports and thousands of stranded travelers, as rain and record warm temperatures in
many Midwestern cities melted hopes for a white Christmas. At least two people in Colorado froze.
From Winter Storm Leaves Colorado Buried.

1979

Nov 21, 1979 ‐ The storm, which the US Weather Service called dangerous, virtually paralyzed a region
stretching from northern New Mexico across Colorado into southern Wyoming and eastward into South
Dakota, Nebraska, Kansas and the panhandles of Oklahoma and Texas. Hundreds of schools closed.
From Winter Storm Buries Region.

1978

Mar 3, 1978 ‐ riding winds up to 40 dumped up to 16 inches of snow in the Colorado Rockies ski country,
10 inches on Kansas and Nebraska and 8 inches in southern Iowa. It lay down a belt of ice south of the
snow belt. The National Weather Service deemed it a “dangerous winter storm.” From Late Winter
Storm Lashes Rockies, Plains, Midwest.
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Hazardous winter weather may result from bitterly cold temperatures rather than snow events.
Table 3-41 shows winter weather events related to extreme cold temperatures that impacted
property and agricultural crops across the state.
Table 3‐41: Extreme Cold Temperatures in Colorado, 1983 to 2013
Date

Description: including Deaths, Injuries, Crop and Property Damage ($ Million)

FEB 2011

Wind chill temperatures ranged from 30 degrees below zero to 50 degrees below zero Fahrenheit,
as winds gusted 25 to 40 mph.

FEB 2011

An Arctic high pressure area swept into the Tri‐State area behind the winter storm on February 8th.
The combination of cold air temperatures and strong wind resulted in wind chill values between 25
and 30 degrees below zero Fahrenheit. Wind chill values dropped to ‐27 degrees Fahrenheit at the
Burlington ASOS.

DEC 2009

Extreme wind chill. Wind chill values of ‐25 to ‐30. Temps from ‐5 to ‐15 degrees.

DEC 2005

Extreme cold and wind chill. Record breaking cold temperatures in western Colorado. Frozen water
pipes burst in many areas.

JUN 2001

Extreme cold. Hard freeze in southwest Colorado. Widespread damage to pinto bean and tomato
crops near Cortez.

JUN 1999

Extreme cold. Southwest. Late freeze destroyed grapes and vegetables. ~$0.004M crop damage.

ARP 1999

Extreme cold. Mesa County. Ruined part of fruit crop. Lows 10s to 20sF. ~$8.8M crop damage.

JAN 1999

Extreme wind chill. Far eastern Colorado. Readings below ‐35F.

DEC 1998

Extreme cold. Denver, northeast. 6 days dipped below 0F. Low ‐19 F. Power outages, cracked
water pipes. 5 deaths; 15 injuries.

JUN 1998

Extreme cold. East central. Record cold AM temperatures, lows below freezing. Crop and garden
damage.

OCT 1997

Blizzard. Front range, east. Snow to 4’ in foothills. Gusts to 70 mph. Wind chill –25 to ‐40F. State of
emergency declared. 5 deaths; 2 injuries; >24,000 cattle lost.

APR 1997

Freeze. West. Temperatures dropped below critical levels for most fruit varieties. Majority of stone
fruits lost, most apples and pears survived. ~ $9M crop damage.

APR 1997

Extreme cold. East‐central. Single digit temperatures, highs below freezing, freezing drizzle, light
snow. Schools closed 1‐2 days for ice. Many car accidents.

JAN 1997

Extreme wind chill. Southeast, foothills. Wind chills ‐25 to ‐35F. Northeast. Wind chill ‐25 to ‐50F.

DEC 1996

Extreme wind chill. Southeast. Wind chills of ‐20 to ‐35F.

DEC 1996

Extreme wind chill. East‐central, northeast. Readings ‐30 to ‐45 F. South‐central, southeast. Wind
chill ‐20 to ‐40F. Denver area. Low ‐9F.

MAR 1996

Extreme wind chill. Southeast. Bitter cold, gusty. Wind chill ‐25 to ‐40F.

FEB 1996

Extreme wind chill. Southeast plains. Wind chill ‐25 to ‐50F. Lows Pueblo ‐26F, Colorado Springs ‐
18F.

JAN 1996

Extreme wind chill. Southeast. Wind chills from ‐30 to ‐50F.

APR 1995

Extreme Cold. Arapahoe area. Readings to 13F. Wheat damaged. ~ $1M crop damage.

MAR 1995

Freeze. West Colorado. Readings below critical values in orchard areas. 10% of crops damaged.

1989

Extreme cold, snow, wind. Main airport closed. Poor visibility. 46‐car pile‐up on I‐25.

1983

Cold spell. Readings to ‐21F, coldest recorded temperature in 20 years
Source: NCDC
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Two of the previous presidential declarations in Colorado have been related to severe winter
weather events. In 2003, Colorado received a presidential declaration for snow emergency for
the winter snowstorms of March 17th through the 20th. Twenty-nine counties requested
assistance. The State and communities received $6.2 million in federal funds through the public
assistance program. No hazard mitigation funds were included with the emergency declaration.
In April 2001, the State incurred severe winter storms including high winds and ice, snapping
power poles and downing lines, leaving many residents and businesses without power. The State
requested and received a presidential disaster declaration for severe winter storms. Over
$550,000 was received in hazard mitigation funds. In October 1997, the state declared an
emergency for severe snowfalls. In December 2006, two federal and State emergencies were
declared as a result of two major snowstorms.
Impact Analysis
Winter storms can result in flooding, closed highways, blocked roads, downed power lines and
hypothermia. It is not unusual for motorists and residents to become stranded or for power
outages to occur. Annually, heavy snow loads and frozen pipes cause damage to residences and
businesses. Late season heavy snows will typically cause some plant and crop damages.
Heavy snow can immobilize a region and paralyze a city, stranding commuters, closing airports,
stopping the flow of supplies, and disrupting emergency and medical services. Accumulations of
snow can cause roofs to collapse and knock down trees and power lines. Homes and farms may
be isolated for days and unprotected livestock may be lost. In the mountains, heavy snow can
lead to avalanches. The cost of snow removal, repairing damages, and the loss of business can
have severe economic impacts on cities and towns.
The Rocky Mountain Insurance Institute estimates the Blizzard of March 2003 was the most
expensive winter storm from snow and ice damage in Colorado history. The estimated price tag
was at least $93.3 million from more than 28,000 claims filed ($116.7 million in 2012 dollars).
Most of the larger carriers activated their emergency catastrophe teams who specialize in
handling disaster claims. This estimate is for damage to homes and automobiles and excludes the
large commercial building losses resulting from the blizzard.
The majority of the damage in 2003 was the result of wet, heavy snow causing collapses to roofs,
porches, awnings, carports and outbuildings. There was also significant damage from downed
trees and limbs, along with claims for wind, snow melt leakage, food spoilage and out – of pocket living expenses for people forced out of their home due to storm damage. Most of the
vehicle damage was due to being crushed rather than weather-related accidents.
Table 42 further describes impacts of winter storms in other areas.
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Table 42: Winter Storm Impact Summary
Consideration

Description

General Public

Motorists, outdoor workers, outdoor recreationists, outdoor sporting participants;
homeless persons; persons with energy dependent medical needs; persons with
pre‐existing medical conditions; statewide population.

First Responders

Exposure exists to personnel performing routine duties when event occurs; storm‐
related duties may be during event. Snow and blowing snow, ice, and extreme
cold will provide adverse working conditions.

Property

Buildings, vehicles, and equipment are exposed to winter weather. Heavy snow
and ice, complicated by strong winds, may result in structural damage, collapse, or
instability.

Facilities and Infrastructure

Buildings, equipment, and utility infrastructure are exposed to heavy snow and
ice, sometimes complicated by strong winds. Majority of state losses attributable
to precipitation related events, many winter related. Limited access to or ability to
maintain operations of public transportation or access to transportation hubs.

Economic

Potential loss of facilities or infrastructure function or accessibility and uninsured
damages. Impact to transportation sector and movement of goods. Lost revenue
to decreased business patronage or inability of workers to reach employment
locations.

Environment

Impact related to tree damage, particularly ice and snow buildup resulting in
downed limbs. May serve as precursor to other hazards such as avalanche.

Continuity of Government
and Services

Potential loss of facilities or infrastructure function or accessibility or ability to
provide services. May have power interruption if not adequately equipped with
backup generation. Regional limitations to mobility from heavy snowfall affecting
workforce/essential personnel.

Confidence in Government

Public holds high expectations of government capabilities for reducing impact of
snow and ice events related to transportation (roads, bridges, airports, rail). High
expectations for rapid power restoration.

Critical Assets

Buildings, equipment, and utility infrastructure are exposed to heavy snow and
ice, sometimes complicated by strong winds. Majority of state losses attributable
to precipitation related events, many winter related. Limited access to or ability to
maintain operations of public transportation or access to transportation hubs.
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Vulnerability and Potential Losses by Jurisdiction
In addition to snowfall, Colorado may experience extremely cold temperatures as shown in Table
3-43. Of counties with data, all have recorded temperatures of at least 22 degrees below zero.
Table 3-44 represents a summary of Colorado location s with the most extreme cold events.
Table 3‐43: Extreme Cold Temperatures in Colorado by County, 1961 to 1990
County
Adams
Alamosa
Arapahoe
Archuleta
Baca
Bent
Boulder
Chaffee
Cheyenne
Clearcreek
Conejos
Costilla
Crowley
Custer
Delta
Denver
Dolores
Douglas
Eagle
El Paso
Elbert
Fremont
Garfield
Gilpin
Grand
Gunnison
Hinsdale
Huerfano
Jackson
Jefferson
Kiowa
Kit Carson

Extreme
Temperature (F)
‐33
‐42
‐32
‐42
‐26
‐29
‐34
‐32
‐30
‐33
‐34
‐38
NA
‐41
‐31
‐25
‐36
‐35
‐51
‐35
‐38
‐25
‐38
NA
‐46
‐60
‐38
‐36
‐50
‐41
‐27
‐29

County
La Plata
Lake
Larimer
Las Animas
Lincoln
Logan
Mesa
Mineral
Moffat
Montezuma
Montrose
Morgan
Otero
Ouray
Park
Phillips
Pitkin
Prowers
Pueblo
Rio Blanco
Rio Grande
Routt
Saguache
San Juan
San Miguel
Sedgwick
Summit
Teller
Washington
Weld
Yuma

Extreme
Temperature (F)
‐35
‐55
‐39
‐32
NA
‐35
‐36
‐45
‐61
‐27
‐23
‐32
‐28
‐22
‐54
‐33
NA
‐28
‐30
‐48
‐41
‐45
NA
‐39
‐32
‐37
‐46
NA
NA
NA
NA

*As Recorded At NRCS (U.S.D.A.) Temperature And Precipitation Stations (TAPS). Note: Not All Data vers A 30‐Year Period. Co Source: NRCS

Colorado Natural Hazards Mitigation Plan

3‐128

Section 3 – Risk Assessment

Table 3‐44: Counties/Zones with Most Extreme Cold Events, 1996 to 2013
County/Zone

Number of Extreme Cold Events

Broomfield County

2

Kit Carson County

2

Yuma County

2

Adams County

1

Arapahoe County

1

Boulder County

1

Central Colorado River Basin (Zone)

1

Central Yampa River Basin (Zone)

1

Cheyenne County

1

Debeque to Silt Corridor (Zone)

1

Denver County

1

Douglas County

1

Elkhead and Park Mountains (Zone)

1

Four Corners/Upper Dolores River Basin (Zone)

1

Grand and Battlement Mesas (Zone)

1

Jefferson County

1

Larimer County

1

Lower Yampa River Basin (Zone)

1

Roan and Tavaputs Plateaus (Zones)

1

Upper Gunnison River Valley (Zone)

1

Upper Yampa River Basin (Zone)

1
Source: NOAA; NCDC

Table 3-45 shows that total damage from this hazard over the last 63 years is reported at nearly
$250 million. In addition to property damage, winter weather in Colorado has resulted in the
reported deaths of 136 persons and injuries to 126 since 1960.
Table 3‐45: Winter Storm Events, Deaths, Injuries, and Damage in Colorado by County, 1960‐2013
# Reported
Events

Deaths

Injuries

Adams

69

2

6

$8,661,075

$376,807

$9,037,882

Alamosa

38

1

4

$1,006,709

$111,448

$1,118,157

Arapahoe

67

2

3

$7,966,122

$376,807

$8,342,929

Archuleta

46

1

1

$972,392

$103,407

$1,075,799

County
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# Reported
Events

Deaths

Injuries

Baca

56

3

1

$1,493,544

$2,782,960

$4,276,504

Bent

56

2

1

$1,493,544

$2,782,960

$4,276,504

Boulder

66

7

5

$11,403,478

$367,679

$11,771,157

Broomfield

2

0

0

$6,206,375

$0

$6,206,375

Chaffee

47

2

1

$1,548,423

$114,906

$1,663,329

Cheyenne

56

1

1

$1,256,486

$1,283,045

$2,539,531

Clear Creek

54

2

3

$4,724,258

$286,888

$5,011,146

Conejos

40

1

1

$1,029,341

$111,781

$1,141,122

Costilla

37

0

1

$1,026,047

$111,313

$1,137,360

Crowley

43

0

1

$1,312,642

$282,628

$1,595,270

Custer

47

3

3

$1,250,876

$111,313

$1,362,189

Delta

45

1

1

$965,711

$4,777,022

$5,742,733

Denver

60

20

6

$7,675,826

$110,159

$7,785,985

Dolores

45

1

1

$971,985

$190,105

$1,162,090

Douglas

54

3

4

$10,701,760

$110,159

$10,811,919

Eagle

49

1

1

$991,579

$106,543

$1,098,122

Elbert

53

1

1

$1,565,054

$282,764

$1,847,818

El Paso

61

9

3

$5,724,185

$282,655

$6,006,840

Fremont

48

1

3

$1,636,691

$161,323

$1,798,014

Garfield

43

1

1

$965,209

$7,856,063

$8,821,272

Gilpin

52

1

3

$4,719,779

$283,763

$5,003,542

Grand

46

1

1

$4,520,431

$198,698

$4,719,129

Gunnison

50

3

1

$975,064

$3,875,823

$4,850,887

Hinsdale

48

1

1

$975,517

$100,407

$1,075,924

Huerfano

42

3

1

$1,199,304

$111,405

$1,310,709

Jackson

43

0

1

$4,494,469

$159,903

$4,654,372

Jefferson

68

4

8

$11,329,895

$282,572

$11,612,467

Kiowa

56

2

1

$1,492,493

$2,782,960

$4,275,453

Kit Carson

70

2

2

$1,495,056

$283,207

$1,778,263

Lake

43

2

1

$1,007,392

$105,438

$1,112,830

La Plata

47

8

2

$1,378,180

$114,906

$1,493,086

Larimer

65

2

9

$11,330,466

$367,679

$11,698,145

County
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County

# Reported
Events

Deaths

Injuries

Las Animas

44

0

1

$1,388,017

$282,503

$1,670,520

Lincoln

62

2

2

$1,278,899

$283,045

$1,561,944

Logan

72

0

1

$1,454,409

$423,178

$1,877,587

Mesa

46

1

1

$964,137

$11,576,897

$12,541,034

Mineral

45

2

1

$1,065,704

$100,407

$1,166,111

Moffat

37

1

1

$963,991

$106,063

$1,070,054

Montezuma

46

1

1

$972,370

$190,105

$1,162,475

Montrose

47

1

1

$969,911

$7,040,438

$8,010,349

Morgan

63

0

4

$7,564,953

$427,235

$7,992,188

Otero

44

1

1

$1,484,070

$282,628

$1,766,698

Ouray

48

5

1

$973,235

$3,869,605

$4,842,840

Park

55

3

3

$4,705,292

$287,347

$4,992,639

Phillips

69

0

1

$1,449,523

$423,178

$1,872,701

Pitkin

47

2

1

$972,755

$106,657

$1,079,412

Prowers

55

2

1

$1,492,480

$2,782,960

$4,275,440

Pueblo

44

1

1

$1,416,213

$282,628

$1,698,841

Rio Blanco

36

1

1

$1,023,991

$106,063

$1,130,054

Rio Grande

42

1

1

$998,129

$111,781

$1,109,910

Routt

46

1

1

$1,005,470

$106,532

$1,112,002

Saguache

46

1

1

$1,077,595

$111,781

$1,189,376

San Juan

45

2

1

$972,517

$99,938

$1,072,455

San Miguel

49

2

1

$975,006

$190,105

$1,165,111

Sedgwick

69

1

1

$1,449,523

$423,178

$1,872,701

Summit

44

1

1

$4,477,424

$114,781

$4,592,205

Teller

54

2

5

$1,767,240

$283,888

$2,051,128

Washington

74

0

3

$1,471,909

$423,178

$1,895,087

Weld

70

8

3

$7,970,667

$422,261

$8,392,928

Yuma

73

0

1

$1,476,076

$5,423,178

$6,899,254

Total

3,284

136

126

$181,248,864

$68,029,034

$249,277,898

Colorado Natural Hazards Mitigation Plan

Property Damage

Crop Damage

Total Damage

3‐131

Section 3 – Risk Assessment

Comparing winter storm damage to where building codes are adopted is helpful in understanding
where standards may reduce impacts of winter storms (Figure 3-34). Counties in north central
and west central Colorado have experienced the most total damage since 1950 from winter storm
events. All of these counties except for one have adopted building codes. Counties near the
Colorado-Kansas boarder also show a high level of damage from winter storms, but a majority of
these jurisdictions have not adopted building codes.
Figure 3‐34: Damage from Winter Storms in Colorado by County

Figure 3-35 represents the how the winter storm hazard is represented in local hazard mitigation
plans. Counties with the most total damage from winter storms have addressed this hazard in the
local mitigation plan. Only around 50 percent of these counties have subsequently addressed
reducing hazard risk through winter storm related mitigation actions.
Severe snowstorms can affect every Colorado community. Therefore, every community should
plan and prepare for severe snowstorm emergencies. That planning and preparedness effort
should include the identification of mass care facilities and necessary resources such as cots,
blankets, food supplies and generators, as well as snow clearance and removal equipment and
services. Pre-planning for snow storage areas will be helpful.
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3‐35: Winter Storm Hazard in Local Mitigation Plans

Future Development
Winter storms are relatively indiscriminant in that they may result in severe impacts anywhere in
the state; however projected population through 2040 suggests that areas experiencing the most
winter storm damage over the last 63 years will continue to experience growth faster than the
statewide average.
Understanding future exposure of areas to winter storms is important in developing an effective
mitigation strategy. Table 3-46 shows the results of an exposure analysis based on the number of
deaths and injuries to total winter storm events and the relationship to expected population
growth. There are two additional tables that summarize the methodology used for the exposure
analysis.
Weld County shows the greatest exposure projection for winter storm, followed by a mix of
other counties. Elbert, Douglas and El Paso Counties in the Front Range show a higher future
exposure to winter storms. Counties in the central mountains and West Slope in this category
include Ouray, Delta, Park, Custer and Eagle.
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Winter Storm Exposure Projections
County Growth Projections (%), 2010 to 2020
Combined Risk (Winter Storm)
High

‐0.8% to 1.0%

1.1% to 1.5%

1.6% to 2.0%

2.1% to 4.6%

5‐6
3‐4
0‐2

Moderate

Source: CO Department of Local Affairs; NCDC; SHELDUS

The Combined Risk calculations are based on the methodology outlined below. Values (between
0 and 3) have been assigned to total deaths and injuries and total number of winter storm events
per county. These values were summed to get a Combined Risk value for each county.
Combined Risk Methodology
Deaths and Injuries
(1950 – 2013)

Value

# of Winter Storm Events
(1950‐2013)

Value

11 – 26

3

61 – 74

3

4 – 10

2

51 – 60

2

1–3

1

41 – 50

1

0

0

0 – 40

0

Exposure to winter storms is expected to intensify across the state of Colorado between 2010 and
2020 as population increases. The darker colors in the tables illustrate relative rates of increase in
exposure between counties.
Table 3‐46: Winter Storm Exposure Projections, 2010 to 2020
Combined Risk
(Winter Storm)

% Projected Population
Growth, 2010 – 2020

Weld

5

2.7%

Elbert

3

4.6%

Park

3

3.3%

Custer

3

3.1%

Eagle

3

2.7%

La Plata

4

2.7%

Delta

3

2.4%

County
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Combined Risk
(Winter Storm)

% Projected Population
Growth, 2010 – 2020

Ouray

3

2.3%

Douglas

3

2.1%

El Paso

5

1.6%

Archuleta

2

3.4%

San Miguel

2

3.4%

Summit

2

3.0%

Lake

2

2.7%

Garfield

2

2.6%

Broomfield

1

2.4%

Chaffee

2

2.4%

Larimer

4

1.9%

Mineral

3

1.8%

Pitkin

3

1.8%

Adams

4

1.8%

Gilpin

4

1.6%

Boulder

5

1.2%

Grand

2

2.0%

Montrose

2

1.9%

Routt

2

1.9%

Las Animas

2

1.8%

Montezuma

2

1.8%

Saguache

2

1.8%

Gunnison

2

1.6%

Hinsdale

2

1.6%

Arapahoe

4

1.5%

Morgan

4

1.5%

Teller

4

1.5%

Cheyenne

4

1.4%

Denver

3

1.4%

Fremont

4

1.4%

Rio Blanco

3

1.2%

Yuma

5

1.0%

County
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Combined Risk
(Winter Storm)

% Projected Population
Growth, 2010 – 2020

Prowers

5

0.8%

Logan

5

0.7%

Baca

5

0.3%

Phillips

6

‐0.3%

Washington

5

‐0.8%

Alamosa

1

1.4%

Dolores

2

1.4%

Pueblo

2

1.4%

Rio Grande

2

1.4%

Mesa

2

1.3%

Costilla

2

1.2%

Kiowa

3

1.0%

Sedgwick

3

1.0%

Clear Creek

4

0.8%

Jefferson

4

0.7%

Lincoln

4

0.7%

San Juan

3

0.6%

Kit Carson

4

0.4%

Bent

3

0.1%

Conejos

1

1.0%

Crowley

2

1.0%

Otero

2

1.0%

Jackson

2

0.9%

Huerfano

2

0.8%

Moffat

1

0.6%

County

Exposure Projection

Source: CO Department of Local Affairs; NCDC; SHELDUS

Resources






Colorado Climate Center
Denver Public Library Western History Department (The Denver Post)
National Weather service
Rocky Mountain Insurance Institute
University of Colorado – Boulder
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Geologic Hazards







Avalanche
Earthquake
Erosion and Deposition
Expansive Soil
Landslide, Mud/Debris Flow, Rockfall
Subsidence
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Avalanche
Definition
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. Snow avalanches are defined in Colorado state
statutes as a geologic hazard.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

Concentrated west of Interstate ‐ 25 in the higher elevations of the
mountains.

Previous Occurrences

Seasonal

Occur every year ‐ commonly from November through April. Not all
avalanche paths run every year. Many run only once every 5 to 15
years, and others even less frequently.

Probability

Expected

Atmospheric conditions resulting in appropriate snow conditions for
avalanche are expected to occur in the future as in the past. Known
avalanche areas will typically continue to produce events.

Extent

Extensive

Limited property damage that does not typically threaten structural
integrity; annual deaths (5 ‐ 6 per year) and multiple injuries; little or
no impact on critical services or facilities.

Location
The greatest avalanche threats are in the mountainous areas of the Western United States
including Alaska. The Colorado Geological Survey (CGS) and the Colorado Avalanche
Information Center (CAIC) have mapped the State’s areas susceptible to avalanche activity. The
CAIC forecasts backcountry avalanche and mountain weather conditions for 10 Zones in the
mountains of Colorado as shown in Figure 3-36. This figure depicts the zone forecast areas for
avalanche risk, but is not intended to show current risk as it constantly changes throughout the
winter season. Rather, this figure is incorporated into the State Plan for the purpose showing
forecast zone boundaries as an indication of where avalanches tend to occur across the state.
Figures 3-37 and Figures 3-38 highlight both the historical avalanche zones and the potential
zones in the state. Colorado’s central and southern mountains hold the greatest number of
avalanche zones. In the central mountains, the Elk Mountain range near Aspen is an area with
historic and potential zones. In south-central Colorado, the Sangre de Cristo and San Juan
Mountain ranges also have a concentration of historic and potential avalanche zones than other
areas of the state.
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Figure 3‐36: Historic Avalanche Zones in Colorado
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Figure 3‐37: Historic Avalanche Zones in Colorado

Figure 3‐38: Potential Avalanche Zones in Colorado
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Extent (Magnitude/Strength)
Avalanches are not a hazard until human activities and land uses are affected adversely by the
avalanches. Possible conflicting land uses between humans and avalanches are recreation,
residential, transportation, and mining. Examples of this conflict would include property damage,
injury, deaths and excessive maintenance costs.
Avalanches are 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. Structures not specifically designed to
withstand the impacts are generally totally destroyed. Where avalanches cross highways, passing
vehicles can be swept away, demolished and their occupants killed. Snow avalanches also
imperil cross-country skiers, downhill skiers, and snowmobilers and several of the backcountry
visitors perish each winter. Residences planned or erected in avalanche run out zones may not
qualify for financing or insurance.
The maximum measured impact pressure of an avalanche is 10 to /ft (2) while 1 ton /ft (2) is
more common. A typical range is form 0.5 to 5.0 ton/ft (2). Air blasts from powder avalanches
commonly exert a pressure of 100 lb/ft (2) of force. Pressures of only 20-50 lb/ft (2) are capable
of knocking 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
FEMA, Colorado Geologic Survey

Roads, highways, and railroads are blocked for hours, or sometimes days, every year due to
avalanches. Many skiers, other winter sportsmen, and travelers have been injured or killed by
avalanche activity.
Probability
Avalanche-prone areas may pass many winters or even decades without a serious avalanche with
many running only once every 5 to 15 years, and others even less frequently. When avalanches
do occur, it is most common between November and April. Not all avalanche paths run every
year, and when they do they may not run the full length of their paths. Avalanches may stop in
the starting zone, track, or run-out zone, depending on the amount and condition of the snow in
the path.
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Because it is difficult to accurately capture the number of avalanches occurring in any given
year, looking at the number of fatalities by county may provide an idea of where to focus
mitigation activities. The American Institute for Avalanche Research and Education reports that
90 percent of avalanche victims die in slides triggered by themselves or a member of their group.
By obtaining a better understanding of outdoor recreation in avalanche-prone areas may lend
toward a better understanding of future probability for this hazard.
Figure 3-39 shows that between 1950 and 2012, Pitkin County experienced 42 avalanche
fatalities in the state, followed closely by Summit County with 37. Clear Creek County has the
third highest number of deaths during this time period with 25. Other counties with ten or greater
avalanche deaths over the last 60 years include Gunnison, Ouray, Chaffee, Eagle, Lake, Grand
and San Miguel.
The Colorado Department of Transportation’s (CDOT) Avalanche Atlas has over 522 known
avalanche paths. CDOT regularly monitors and/or controls over 278 avalanche paths.
Figure 3‐39: Colorado Avalanche Fatalities by County
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Previous Occurrences
Hundreds of snow avalanches happen each winter, most of them in remote places. Figure 3-40
shows a general representation of reported avalanche occurrences over the last 60+ years. The
central and west central mountains have the most occurrences.
Figure 3‐40: Avalanche Events in Colorado by County

Historic significant avalanche events and others resulting in loss of life or injury since 1993 are
listed and described in Table 3-47 below. As indicated by the year column in the table, events
with loss of life or injury are typically an annual occurrence.
Table 3‐47: Significant Avalanches by Location, 1993 to 2013
Year
1993
1993
1993
1994
1995

Description
Heavy snow. Southwest. Highest snowfall 60.5”. Road closures.
Heavy snow. Mountains. I‐70 avalanche. Cars, truck buried.
Heavy snow to 2’. Mountains, southwest.
Heavy snow (1‐5’), high winds. Southwest. 200 hunters lost, stranded.
Heavy snow. Mountains, Front Range. Mountain snow to 8’. Road closures.
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0
0
0
2
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Year
1996
1998
1998
1998
1998
1999
1999
1999
2000
2000
2000
2001
2001
2001
2001
2002
2002
2002
2002
2002
2002
2002
2003
2003
2004
2004
2004
2005
2005
2005
2005
2005
2005
2005
2005
2006
2006
2006
2006

Description
Heavy snow to 2’. Central, northern, southwest mountains. I‐70 20‐car pile‐up. Roads
closed.
Avalanche. San Bernardo Mountain.
Avalanche. Ophir Gulch.
Avalanche. Near Gladstone.
Preseason skier. Telluride Ski Area.
Two skiers triggered avalanche at Aspen Highlands Ski Area.
Human triggered avalanche on Grand Mesa. Snowmobiler buried.
Cumberland Pass area.
Avalanche. Hurricane Gulch.
Avalanche. Highland Peak.
Diamond Peaks. Backcountry snowboarder buried.
Ohio Pass. Backcountry skier killed.
Farwell Mountain. Backcountry skier.
Crystal Peak, Tenmile Range. Backcountry snowmobiler.
Yankee Doodle Lake. Backcountry skiers.
Aspen Highlands. Skier killed.
Crystal Peak. Backcountry skier.
Miner Basin. Snowmobiler.
Aspen Mountain. Skier.
Ashcroft. Four backcountry skiers.
Telluride. Snowboarders.
Pagoda Peak. Three snowmobilers.
Burro Mountain. Snowmobilers.
Clear Creek County. Damage to Silver Plume water treatment plant’s chlorine contact
building and tank. I‐70 frontage road blocked. Clear Creek dammed up. Utility line down.
Grand Mesa. Crossed Highway 65.
La Plata Peak. Snowshoers.
Mt. Huron. Snowshoer & skier.
Closure of Red Mountain, Molas and Coal Bank Passes. Front Range Wireless/Verizon Cell
building destroyed.
Soda Mountain. Backcountry skier.
Aspen Highlands area. Skier.
Quandary Peak. Climbers.
Grand Mesa. Skier.
Arapahoe Basin. Skier.
Mines Peak. Snowboarder.
Kelso Mountain. Hikers.
Trap Park area. Snowmobilers.
Mt Shimer, near Aspen. Skiers.
South of Echo Lake, near Mt Evans. Snowshoe
North Mountain. Snowmobiler.
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1
1
1
0
0
1
1
3
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
0
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1
1
1
1
1
1
2
2
1
1
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Year
2006
2007
2008
2008
2008
2008
2008
2009
2009
2010
2010
2010
2010
2010
2010
2010
2010
2010
2011
2011
2011
2011
2011
2012
2012
2012
2012
2012
2012
2012
2012
2013
2013
2013
2013
2013
2013

Description
Snowmass. Skier
Cameron Pass. Snowmobiler.
Little Box Canyon. Snowmobiler.
East Vail backcountry. Snowboarder.
Gravel Mountain, north of Granby. Snowmobilers.
Northwest of Crested Butte. Snowmobiler.
Near Aspen Ski Area. Skier.
Bartlett Mountain near Fremont Pass. Skier.
Apache Peak, Indian Peaks. Skier.
Steep Gully #1, west of Arapahoe Basin Ski Area. Snowboarder.
Battle Mountain, Vail side country. Snowboarder.
Southwest of Creede. Other.
Near the Ridgway Hut, San Juan Mountains. Skier.
Lindley Backcountry Hut south of Aspen. Skier.
Near Antora Peak south of Buena Vista. Snowmobiler.
Near Baldy Peak, east of Ridgway. Climber.
Wolf Creek Pass Ski Area, Glory Hole point
Dry Gulch – east of Eisenhower Tunnel
High trails Cliff, northeast of Berthoud Pass
Sand Peak – Flat Tops
East Snowmass Creek Valley, Sand’s Chute
Highlands Ridge, Desolation Row, Aspen Zone
Torreys Peak
Burnt Mountain near Snowmass Village
Chedsey Creek, North Park
Prima Cornice, Vail
Trestle Trees, Winter Park
Contention Fingers, Bear Creek, Telluride
Gibbs Creek, near Wolf Creek Pass
Ophir, Paradise basin
Ships Prow Glades, Snowmass Ski Area
Raspberry Creek, near marble
Clothesline Path, Cement Creek, near Silverton
Nokhu Crags, Never Summer Mountains
Ypsilon Mountain, Rocky Mountain National park
Ptarmigan Hill, near Vail Pass
Sheep Creek, north Loveland Pass

Deaths
1
1
1
1
2
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5

National Climatic Data Center, Colorado Avalanche Information Center
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Impact Analysis
Loss of Life
Over the last 10 winters in the United States an average of 25 people died in avalanches every
year. Every fatal accident is investigated and reported, so those numbers can be reported with
some certainty. Most avalanche related deaths occur from winter sports and recreation activities.
Some deaths result from highway maintenance and response activities. Although it is difficult to
determine the number of persons at risk from avalanche, Colorado historically averages between
5 to 6 deaths per year. There have been avalanche fatalities and accidents in Colorado every
month of the year. There is no way to determine the number of people caught or buried in
avalanches each year, because non-fatal avalanche incidents are increasingly under reported.
Figure 3-41 depicts the number of avalanche fatalities in the United States by state for winter
seasons 2002 to 2012/12. Colorado leads the country with 224 deaths attributed to avalanches
during this time period, 100 greater deaths than the next highest state.
Figure 3‐41: Avalanche Fatalities by State, 2002 to 2012
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Property Damage
Lack of recognition of avalanche run out potential (the farthest reach of debris) has resulted in
some residential building construction within run out zones in Colorado. When the infrequent,
large avalanche event occurs, damage to these buildings will occur unless measures are taken to
protect existing structures.
Property damage can occur throughout the entire avalanche path. Impact (air or snow) damage
ranges from minor to major structural damage to any structure within the path. Vehicles and
equipment can be moved great distances and damaged. When deposited, the debris associated
with the avalanche might cause damage and be expensive to remove. National Climatic Data
Center’s property damage summary of avalanche events and related property damage in
Colorado over the last 50 years is relatively low with a total of $313,500 as shown in Table 48.
Table 3‐48: Avalanche Damage in Colorado by County: 1960 to 2008
County

Number of Events

Property Damage

Alamosa

1

$0

Archuleta

2

$22,422

Boulder

5

$8,333

Broomfield

1

$8,333

Chaffee

3

$0

Clear Creek

4

$0

Costilla

1

$0

Custer

1

$0

Delta

6

$2,500

Dolores

2

$22,422

Eagle

6

$367

Fremont

1

$0

Garfield

7

$367

Gilpin

3

$0

Grand

6

$0

Gunnison

9

$22,222

Hinsdale

4

$22,422

Huerfano

1

$0

Jackson

1

$0

Jefferson

4

$8,333

La Plata

2

$22,422

Larimer

2

$0
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County

Number of Events

Property Damage

Mesa

4

$2,500

Moffat

1

$0

Montezuma

4

$27,922

Montrose

5

$0

Ouray

3

$22,222

Park

3

$0

Pitkin

13

$367

Rio Blanco

1

$0

Routt

3

$0

Saguache

1

$0

San Juan

6

$97,922

San Miguel

8

$22,422

Summit

7

$0

Total

131

$313,500
Source: SHELDUS

Infrastructure
Roads, highways and railroads may become blocked and damaged by avalanche snow and
debris. In addition to delaying highway and rail travel, it is costly to clear the transportation
routes. In a few cases, where avalanches threaten access roads to mountaintop radio and
microwave communication sites, emergency repairs and maintenance are delayed. In areas where
efforts are underway to control avalanches, the maintenance of avalanche control structures and /
or explosive control is costly.
Even though avalanches are a seasonal hazard, its impact can have major consequences on a
variety of critical infrastructure key resource sectors. A brief sampling of this impact is shown in
Table 3-49.
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Table 3‐49: Avalanche Impact Summary
Consideration

Description

General Public

There are six to seven annual deaths along with multiple injuries with
most deaths and injuries mostly impacting winter sport and backcountry
recreationists such as skiers and snowboarders, hikers, and
snowmobilers. Highway maintenance crews and motorists are also at
risk of avalanche near or on roadways.

First Responders

Some exposure exists to personnel performing routine duties on
roadways and other areas that may be prone to events. Some responders
may face risk of avalanches during response if entering avalanche prone
areas, however most avalanche ‐ related duties are post event where risk
of occurrence has subsided.

Property

Instances of personal property losses are infrequent yet occur on
occasion. Known avalanche runs are typically void of development due
to local land use regulations. Some events will impact private vehicles.

Facilities and Infrastructure

Buildings and equipment are typically not located within avalanche runs
due to their known locations and local land use regulations. Roadways
are blocked by avalanches but typically do not sustain significant damage.
Communication and power infrastructure occasionally experiences short
‐ term or minor impacts.

Economic

Possible short‐term blockage of roadways that prevent travel and access
to local businesses by residents, recreationists, and tourists. Due to
limited exposure of property to this hazard, economic losses resulting
from damage to buildings and personal property or associated downtime
are anticipated to be limited.

Environment

Localized impact related to tree damage may be found in or around
shoots. Removal or displacement of trees and rocks may cause
secondary impacts such as landslides or rock falls as slope stability is
impacted. There is potential for the short‐term damming and sudden
release of water if event intersects a waterway.

Continuity of Government
and Services

Loss of facilities or infrastructure for the provision of government
services is expected to be non‐existent or negligible. Possible short ‐
term accessibility issues for first responders performing routine duties or
personnel reporting to work locations.

Confidence in Government

Characteristics of avalanches result in limited response and recovery
functions for government beyond first responders. Monitoring programs
typically mitigate potential large‐scale events and road crews are typically
swift in restoring service to blocked roadways.

Critical Assets

Risk to any critical assets is limited due to few state or local facilities
located within avalanche runs.
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Vulnerability and Potential Losses by Jurisdiction
The avalanche hazard is localized in mountain regions. Avalanche-prone areas are well known;
avalanche chutes identify where they will likely occur again. Where communities have built or
developments have encroached into steep mountainous terrain, the vulnerability increases. Most
of the exposure to the population is in winter recreation areas. The complex interaction of
weather and terrain factors contributes to the location, size, and timing of avalanches. In the
absence of detailed scientific observation, any accumulation of snow on a slope steeper than 20
degrees should be considered a potential avalanche hazard. Usually when one slope is hazardous,
many of the nearby slopes are also hazardous. In recognition of these geological factors several
counties such as San Miguel, Larimer, Dolores, Ouray, Archuleta, Mineral, Pitkin, and Rio
Blanco counties have taken action to mitigate the hazard.
Figure 3-42 represents avalanche hazard rank by county. This rank was determined by
calculating the overall acres in each county that is identified as vulnerable to avalanches by the
Colorado Geological Survey. Pitkin County in the central mountains and Costilla County in the
south central mountains has the highest number of acres vulnerable to avalanche. These counties
are followed in highest vulnerability by Conejos and Saguache Counties.
Figure 3‐42: Avalanche Hazard Rank in Colorado by County
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Based upon a recent (2013) review of local mitigation plans, Figure 3-43 illustrates the number
of avalanche–related actions the counties, and some municipalities, plan on taking to address
avalanche.
Figure 3‐43: Avalanche Hazard Rank in Local Mitigation Plans

Future Development
Population projections in Colorado indicate that the most avalanche prone areas will not
experience the most significant population growth. Both Pitkin and Costilla Counties show low
growth projections, as are Saguache and Conejos Counties. Pitkin, Saguache, and Conejos
Counties include the avalanche hazard in their local hazard mitigation plan.
Costilla County does not have a current multi-hazard mitigation plan to assist with their strategy
to mitigate the high avalanche hazard. The Mitigation Team Local Hazard Mitigation Planning
Program Manager is providing technical assistance to the county in development of an integrated
comprehensive land use / mitigation plan in 2014.
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Resources








American Institute for Avalanche Research and Education
Colorado Avalanche Information Center
Colorado Department of Transportation (CDOT)
Colorado Geological Survey
Federal Emergency Management Agency
National Climatic Data Center
Spatial Hazard Events and Losses Database for the United States
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Earthquake
Definition
Earthquakes are the vibrations or shaking created when large blocks of Earth’s crust move with
respect to one another. The break between these blocks is a fault. Virtually all earthquakes in the
Earth’s crust occur from movement on faults, or less frequently through volcanic or magmatic
activity.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

Recorded earthquakes are located over a large area of the state.
However, faults with capacity for larger magnitude events are in
central and western Colorado.

Previous Occurrences

Sporadic

More than 500 earthquake tremors of magnitude 2½ or higher have
been recorded in Colorado since 1867. Higher magnitude earthquakes
have only occurred a few times in the last 150 years.

Probability

Occasional

Although on average, several earthquakes are expected to occur in the
state, they are likely to be of smaller magnitude. A 5+ magnitude is
expected once or twice per decade based on historic trend.

Extent

Catastrophic

Destroyed or damaged property that threatens structural stability,
mass fatalities and/or casualties, impact to critical lifelines, impact to
government’s ability to provide service. Likely to overwhelm state and
local recourses and require Federal assistance for full recovery.

Location
Although many of Colorado’s earthquakes occurred in mountainous regions of the state, some have
been located in the western valleys and plateau region or east of the mountains. Thousands of faults
have been mapped in Colorado, but scientists think only about 90 of these were active in the past
1.6 million years. Figure 3-44 shows Colorado’s earthquake history and quaternary faults. These
quaternary faults are generally located along the Continental Divide and the southwest. There are
several faults along the Front Range and one in the Eastern Plain, although eastern Colorado is
generally void of faults.
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Figure 3‐44: Earthquake History and Hazard in Colorado

The Sangre de Cristo Fault, which lies at the base of the Sangre de Cristo Mountains along the
eastern edge of the San Luis Valley, and the Sawatch Fault, which runs along the eastern margin of
the Sawatch Range, are two of the most prominent potentially active faults in Colorado. Not all of
Colorado’s potentially active faults are in the mountains and some cannot be seen at the earth’s
surface. For example, the Cheraw Fault, which is in the Great Plains in southeast Colorado, appears
to have had movement during the recent geologic past. The Derby Fault near Commerce City lays
thousands of feet below the earth’s surface but has not been recognized at ground level.
Extent
Many earthquakes in Colorado occur naturally; many are caused by human actions. Humans may
trigger earthquakes through different types of activities including oil and gas extraction, reservoir
impoundment, fluid injection, or mining.
The most intense shaking experienced during earthquakes generally occurs near the rupturing fault,
and decreases with distance away from the fault. In a single earthquake, however, the shaking at one
site can easily be 10 times stronger than at another site, even when their distance from the ruptured
fault is the same. Seismic events may lead to landslides, uneven ground settling, flooding, and
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damage to homes, dams, levees, buildings, power and telephone lines, roads, tunnels, and railways.
Broken natural gas lines may cause fires.
The National Seismic Hazard Map (Figure 45) shows levels of horizontal shaking that have a 2-in100 chance of being exceeded in a 50-year period. The areas of Red indicate a higher risk of shaking
from an earthquake while white indicates the lowest. Colorado falls in the lower to middle range of
this indicator.
Figure 3‐45: National Seismic Hazard Map

Magnitude and intensity are used to describe seismic activity. Magnitude (M) is a measure of the
total energy released. Each earthquake has one magnitude. Intensity (I) is used to describe the effects
of the earthquake at a particular place. Intensity differs throughout the area. A scale commonly used
to measure magnitude is the Richter Scale whereas the Modified Mercalli Scale (MMI) is used for
intensity.
Probability
Because the occurrence of earthquakes is relatively infrequent in Colorado and the historical
earthquake record is short (only about 140 years), it is challenging if not impossible to accurately
estimate the timing or location of future dangerous earthquakes in Colorado. Although limited,
available seismic hazard information can provide a basis for a reasoned and prudent approach to
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seismic safety. Scientists are constantly studying faults in Colorado to determine future earthquake
potential. Based on the historical earthquake record and geologic studies in Colorado, an event of
magnitude 6.5 to 7.5 could occur somewhere in the State.
Figure 3-46 shows the locations of Colorado’s quaternary faults. The quaternary faults are those that
have slipped in the last 1.8 million years. It is believed that these faults are the most likely source of
future great earthquakes. Portions of the state show clustering such as near the Denver metro
region, central mountains, and the southwestern and northwestern part of the state. Northeast
Colorado is largely void of seismic activity.
Figure 3‐46: Quaternary Faults in Colorado

Previous Occurrences
More than 500 earthquake tremors of magnitude 2.5 or higher have been recorded in Colorado since
1867. More earthquakes of magnitude 2.5 to 3 probably occurred during that time, but were not
recorded because of the sparse distribution of population and limited instrumental coverage in much
of the state. For comparison, more than 20,500 similar - sized events have been recorded in
California during the same time period. The table below provides a list of Colorado’s larger
earthquakes. The largest known earthquake in Colorado occurred on November 7, 1882 and had an
estimated magnitude of 6.5. The location of this earthquake, which has been the subject of much
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debate and controversy over the years, appears to be in the northern Front Range west of Fort
Collins. See Table 50 for a summary of previous earthquake events.
Table 3‐50: Notable Earthquake Events in Colorado: 1870 ‐ 2013
Date

Location

Magnitude and Intensity

1870

Pueblo/Ft. Reynolds

VI

1871

Lily Park, Moffat County

VI

1880

Aspen

VI

1882

North central Colorado

1891

Axial Basin (Maybell)

VI

1901

Buena Vista

VI

1913

Ridgeway Area

VI

1944

Montrose/Basalt

VI

1955

Lake City

VI

1960

Montrose/Ridgeway

5.5

V

1966

NE of Denver

5.0

V

1966

CO‐NM border, near Dulce, NM

5.5

VII

1967

NE Denver

5.3

VII

1967

NE Denver

5.2

VI

2011

Southwest of Trinidad

5.3

6.6*

VII

VIII
*Estimated, based on historical felt reports.
Source: Colorado Geological Survey

On August 22, 2011, a magnitude 5.3 earthquake was recorded at about 11:46 p.m. 9 miles westsouthwest of Trinidad, Colorado and 180 miles south of Denver, Colorado, according to the National
Earthquake Information Center in Golden and the USGS. The quake followed two smaller ones that
hit the area earlier in the day. Epicenter of the earthquake was very shallow, on depth of 2.5 miles.
The USGS had received calls from more than 70 people in Trinidad and several dozen people in
New Mexico who felt the shaking. More than 30 people in Colorado Springs, about 130 miles north
of Trinidad, also reported feeling the quake.
Figure 3-47 represents Colorado citizens reporting earthquakes through the USGS “Did You Feel
It?” program. Earthquakes represented occurred since the previous plan update and located around
Trinidad, the Paradox Valley, Ridgeway and Glenwood Springs, areas known as centers of historic
activity.
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Figure 3‐47: USGS Community Internet Intensity Maps for Colorado
Trinidad Area ‐ 8/22/11

Paradox Valley Area – 1/23/13

Ridgeway Area ‐ 5/2/13

Glenwood Springs Area ‐ 8/21/12
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Impact Analysis
The most economically damaging earthquake in Colorado’s history occurred on August 9, 1967 in
the Denver metropolitan area. This magnitude 5.3 earthquake caused more than a million dollars
damage in Denver and the northern suburbs. The August 1967 earthquake was followed by an
earthquake of magnitude 5.2 three months later in November 1967.
Although these earthquake events 1967 cannot be classified as major earthquakes, they should not be
discounted as insignificant. They occurred within Colorado’s Front Range Urban Corridor, an area
where nearly 75 percent of Colorado residents and many critical facilities are located. Since March
1971, well after the initial flurry of seismic activity, 15 earthquakes of approximate magnitude 2.5 or
larger have occurred in the vicinity of the northern Denver suburbs. Relative to other western states,
Colorado’s earthquake hazard is higher than Kansas or Oklahoma, but lower than Utah, and certainly
much lower than Nevada and California. Even though the seismic hazard in Colorado is low to
moderate, it is likely that future damaging earthquakes will occur. It is prudent to expect future
earthquakes as large as magnitude 6.5, the largest event of record. Calculations based on the
historical earthquake record and geological evidence of recent fault activity suggest that an
earthquake of magnitude 6 or greater may be expected somewhere in Colorado every several
centuries.
Colorado’s earthquake hazard and risk has historically been rated lower than most knowledgeable
scientists in the state consider justified. As a result, local emergency managers are generally unaware
of the size and consequences of an earthquake that could occur in the state. HAZUS 99 gave a
probabilistic Annualized Earthquake Loss (AEL) of $5.8 million which ranked Colorado 30th in the
nation.
In early 2013, the Colorado Geological Survey ran a series of deterministic scenarios for selected
faults around the state using HAZUS MH. The earthquake magnitudes used for each fault were the
“Maximum Credible Earthquake” taken from the USGS Quaternary Fault and Fold Database or from
the USGS National Earthquake Hazard Map. The results demonstrate that the probabilistic AEL
value of $5.8 million does not begin to convey the size of the loss that would occur in the event of a
strong earthquake on any of these faults. For example, a magnitude 6.5 earthquake on the Golden
fault is forecast to result in a $45.8 billion economic loss. Or, consider that a magnitude 6.0
earthquake under the Rocky Mountain Arsenal would result in $15.6 billion economic loss to Adams
County alone.
Earthquake knows no season, they can strike any day, any time of day. Its impact can have major
consequences on all critical infrastructure key resource sectors. A brief sampling of this impact is
shown in Table 51.
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Table 51: Earthquake Impact Summary
Consideration

Description

General Public

In a significant event (6‐7 magnitude), there is high expectation of a mass
casualties and/or fatalities. Anyone caught in a vulnerable structure during an
event is at risk. There is limited earthquake preparedness activity in Colorado.

First Responders

Exposure exists to personnel performing routine duties when event occurs,
although event related duties are primarily post‐event. Unsafe structural or
environmental conditions may persist during the response period putting search
and rescue personnel and other responders at risk. Scale of event will likely
overwhelm local resources and require mutual aid assistance from outside the
area of impact.

Property

Buildings, vehicles, signage, and/or any unsecured property may be damaged or
destroyed during a significant event. HAZUS loss estimation scenario results
returned billions of dollars in loss related to faults capable of 6‐7 magnitude
quakes. Lesser magnitude events in the 5 range may cost millions in damage
depending on impacted area.

Facilities and
Infrastructure

Buildings, equipment, and utility infrastructure are typically not constructed in
Colorado to withstand a 6‐7 magnitude quake. There is potential for high impact
of destruction or usability. Communications would be negatively impacted.

Economic

Potential loss of facilities or infrastructure function or accessibility and uninsured
damages. HAZUS loss estimation scenario results for a 6.5 magnitude event on
the Golden fault resulted in a loss of $22 billion. Lesser magnitude earthquakes in
the Denver region have caused millions of dollars in damages.

Environment

Difficult to assess environmental damage due to variability in location and
magnitude. Possible cascading water quality issues from damaged water
treatment facilities or impacts to ground and air quality from hazardous material
leaks.

Continuity of Government
and Services

Loss of facilities or infrastructure function or accessibility or ability to provide
services. Power interruption is likely if not adequately equipped with backup
generation. Large scale of event will typically overwhelm emergency response
and coordination services and may require mutual aid assistance from outside the
impacted area.

Confidence in Government

Public holds high expectations of government capabilities for public information
and response and recovery activities related to large scale disaster events such as
earthquake. High expectations for rapid restoration of critical lifelines.

Critical Assets

Expected damage to water treatment facilities, government buildings, public
safety facilities, power generation and distribution, and healthcare facilities.
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Vulnerability and Potential Losses by Jurisdiction
Estimates of economic impacts in Figure 3-48 were produced using HAZUSMH loss estimation
methodology software. This map shows modeled epicenters with losses related to casualties and
economic impacts. Earthquakes along the Front Range are anticipated to be most costly in scale
of any across the state due to concentration of population and business centers. Epicenters
around Summit, Lake and Custer Counties, although not showing the magnitude of loss, may
more devastating than Front Range earthquakes due to potentially higher per capita losses.
Figure 3‐48: Earthquake Impact Summary

Earthquake Loss Matrix
Table 3-52 below summarizes the total losses and number of earthquake-related casualties
estimated for each county. The estimates are based on the results of HAZUS loss estimation
methodology and represent an aggregate of multiple fault scenarios at the county scale. By
aggregating all loss estimates within each county, there is potential for double-counting in areas
where two fault scenarios are expected to damage the same assets. In counties where total loss
estimates are over $1 Billion, or casualties are over 100, the associated cells have been
highlighted red. All remaining loss and casualty estimates over zero have been highlighted
yellow. Losses for each county by fault is provided in Appendix 3-A.
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Table 3‐52: Earthquake Loss and Casualties by County
Total Losses
(Millions of US Dollars)

Number of Casualties

$21,994.42

2,172

Alamosa

$249.31

12

Arapahoe

$21,144.31

2,584

Archuleta

$5.60

0

Baca

$7.79

0

Bent

$26.94

0

$5,050.75

368

$4.75

440

County
Adams

Boulder
Broomfield
Chaffee

$387.92

14

Cheyenne

$4.23

0

Clear Creek

$81.61

1

Conejos

$19.12

0

Costilla

$45.26

3

Crowley

$130.58

21

Custer

$58.80

2

Delta

$120.06

2

Denver

$91,869.66

10,556

Dolores

$0.59

0

Douglas

$7,023.30

685

Eagle

$1,215.46

105

El Paso

$26,225.31

3,057

Elbert

$225.38

14

Fremont

$148.69

7

Garfield

$160.63

5

Gilpin

$84.31

3

Grand

$457.47

18

Gunnison

$245.32

14

Hinsdale

$2.98

0

Huerfano

$24.43

0

Jackson

$33.40

2

Jefferson

$15,526.96

1,459

Kiowa

$21.31

0

Kit Carson

$43.74

2

La Plata

$81.20

0

Lake

$1,430.40

84

Larimer

$5,972.30

935

$5.27

0

Las Animas
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Total Losses
(Millions of US Dollars)

Number of Casualties

Lincoln

$65.05

2

Logan

$16.41

0

Mesa

$154.83

2

Mineral

$1.46

0

Moffat

$14.28

0

Montezuma

$7.70

0

$1,668.06

189

Morgan

$25.21

0

Otero

$975.18

92

Ouray

$122.67

3

Park

$752.60

23

Phillips

$0.22

0

Pitkin

$649.67

24

County

Montrose

Prowers

$108.85

8

Pueblo

$1,249.93

50

Rio Blanco

$ 86.02

3

Rio Grande

$1.36

0

Routt

$122.59

6

Saguache

$49.73

2

San Juan

$40.30

0

San Miguel

$30.20

0

Sedgwick

$0.05

0

Summit

$2,230.70

127

Teller

$1,764.00

106

$1.66

0

Weld

$2,046.12

177

Yuma

$23.71

Washington

0
Source: ESRI, FEMA, U.S. Census Bureau, CO Geological Survey

To provide additional insight to the Table 3-52, Figure 3-49 and Figure 3-50 illustrate economic
impacts to per county by average annualized loss and as well as a per capita analysis. The first set
visualizes the Average Annualized loses and then further breaks the information down per capita.
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Figure 3‐49: Earthquake Risk by County

Figure 3‐50: Earthquake Risk by County (Per Capita)
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Based upon a recent (2013) review of local mitigation plans, Figure 3-51 shows which counties
analyzed earthquake risk and which counties identified earthquake mitigation actions.
Figure 3‐51: Earthquake Hazard in Local Mitigation Plans

Future Development
Population growth in Colorado will not likely be dictated by earthquake risk. However, the
central Western Slope region around Mesa County, one of the areas projected to have relatively
high population growth over the next 30 years, tends to be one of Colorado’s higher hazard areas
for earthquake. Counties in this area have adopted building codes but not at an average higher
standard than the rest of Colorado.
Resources






Colorado Geological Survey
Kirkham and Rogers, 1986
National Earthquake Information Center
Spence, W., Langer, C.J., and Choy, G.L., 1996, Rare, large earthquakes at the Laramide
deformation Front Range Colorado (1882) and Wyoming (1984): Seismological Society of
America Bulletin, v. 86, no. 6, p. 1804–1819.
United States Geological Survey
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Erosion and Deposition
Definition
Erosion is the removal and simultaneous transportation of earth materials from one location to
another by water, wind, waves, or moving ice. Deposition is the placing of the eroded material in
a new location. All material that is eroded is later deposited in another location.
Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

All counties experience erosion and deposition activities either
through human ‐ caused disruption of the land or natural causes.

Previous Occurrences

Perennial

Erosion and deposition is an ongoing natural event and a concern
whenever human activities disrupt the land.

Probability

Expected

This is an ongoing natural event which is aggravated by human
activities that disturb the land. These natural and human activities are
expected to continue as in the past.

Extent

Moderate

Limited or short‐term property damage; no deaths or few injuries;
little or no impact or critical services or facilities. May be a precursor
to Rockfalls and landslides. Typically a slow moving event.

Location
Erosion and deposition are occurring continually at varying rates all over Colorado. Point
sources of erosion are common to construction sites or other areas where human interaction with
the earth results in exposed soil or removal of vegetation. Natural waterways perpetually remove
and carry soil from the earth to locations downstream. The Colorado River appears red during
times of high runoff due to the amount of soil being carried. Erosion and deposition issues are
also exacerbated in wildfire burn areas.
An example of one type of erosion and deposition system related to streams is shown in the
following Figure 3-52.
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Figure 3‐52: Stream Erosion and Deposition System

Extent (Magnitude/Strength)
Erosion can result in minor inconveniences or total destruction. Severe erosion removes the earth
from beneath bridges, roads and foundations of structures adjacent to streams. By undercutting it
can lead to increased rockfall and landslide hazard. The deposition of material can block
culverts, aggravate flooding, destroy crops and lawns by burying them, and reduce the capacity
of water reservoirs as the deposited materials displace water, and cause overall degradation of
the water supply.
Human activities greatly influence the rate and extent of erosion and deposition. Stripping the
land surface of vegetation, altering natural drainages, and rearranging the earth through
construction of highways, subdivision development, farmland preparation, and modification of
drainage channels for water control projects are significant factors in increased erosion and
deposition. Natural causes such as wildfire are an additional precursor to soil erosion and
deposition as runoff and permeability are changed by removal of vegetation and changes to the
physical condition of the ground.
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Riverine erosion has many consequences including land and development loss. It can also affect
marine transportation and channel navigation sources, cause increased harbor and river delta
sedimentation, and degrade channel navigation. Other problems include water quality reduction
due to high sediment loads, native aquatic habitat losses, damage to public utilities (roads,
bridges and dams), and increase maintenance, prevention, and control costs.
Wind erosion, hinders agricultural production from topsoil loss. Wind-blown dust reduces
visibility, causing automobile accidents and hindering machinery; and has a negative effect on
air and water quality creating animal and human health concerns. Wind erosion also damages
public utilities and infrastructure. Colorado has experienced dust storms in the southwest portion
of the state that resulted in the deposition of particles on high mountain snow. Being less
reflective than snow, the dust particles absorbed heat with the result of an earlier snowmelt in
some areas of the state. Early snowmelt may result in water supply and recreational use issues on
waterways.
Sedimentation of streams degrades habitat essential for many aquatic organisms. Colorado’s
recreation-based economy depends highly on the quality of our waters for fishing, boating, and
overall appeal of the State’s many river valleys.
Probability
Erosion and deposition is aggravated by natural events such as heavy rain or stream flow, high
wind, wildfires, or human activities that disturb the land. These natural and human activities are
expected to continue as in the past resulting in ongoing erosion and deposition.
Previous Occurrences
There is a high risk for erosion in the aftermath of a wildfire event. As a fire burns, it destroys
plant material and the layers of litter that blanket the floor of an ecosystem. These materials, as
well as trees, grasses, and shrubs, buffer and stabilize the soil from intense rainstorms. The plant
materials slow runoff to give rainwater time to percolate into the ground. When fire destroys this
protective later, rain and wind wash over the unprotected soil and erosion occurs. In areas of
Colorado affected by wildfire between 2010 and 2013–including El Paso, Fremont, Teller,
Larimer, and Boulder Counties–incidences of erosion events were significantly elevated.
Erosion and deposition is an ongoing natural event and a concern whenever human activities
disrupt the land. Significant erosion and deposition is a post wildfire event issue in Colorado and
areas of concern may be correlated with wildfire event locations.
Case History
Near Larkspur in Douglas County an access road and shallow borrow ditch were cut to serve an
airport runway uphill from the access road. During construction of the road and borrow pit a
large area was stripped of vegetation. Heavy water runoff from above the runway and the runway
itself was channeled down the borrow ditch. There were no control features to slow the velocity
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of the water or retard erosion. Within five years the borrow ditch was eight feet deep. Properly
designed and installed water control structures, re-vegetation of the graded area, detention ponds,
drop structures, and other measures would have paid for themselves in later maintenance and
repair costs.
The Fountain Creek watershed near Colorado Springs presents erosion and deposition problems
downstream to as far as La Junta. There were historic erosion problems through Woodland Park
with associated sedimentation problems. Erosion problems are also evident in the stream banks
upstream of the Old Crystola Road. Sedimentation and flooding occur downstream in many
reaches causing issue during periods of high streamflow. Flooding and erosion in this watershed
have accelerated the loss of aquatic and wetland habitats, contributed to the loss of hundreds of
acres of productive farmland, and caused the foundations of roads and homes to crumble.
Impact Analysis
An overview of the impacts of erosion and deposition is found in Table 3-53.
Table 3‐53: Erosion and Deposition Impact Summary
Consideration

Description

General Public

Property owners, farmers, construction workers may be directly impacted by
typically limited and localized events.

First Responders

Little if any exposure exists to personnel performing routine duties when event
occurs. First responders will not directly report to erosion and deposition
events, rather to cascading or unintended consequences resulting from it.

Property

Instances of property loss may occur if streamside property is undercut,
construction activities induce an event, or buildings are placed in event prone
geology. Physical loss of land may occur as erosion carries land from one
property and deposits it on another.

Facilities and Infrastructure

Severe erosion may remove the earth from beneath bridges, roads and
foundations of structures adjacent to streams.

Economic

None or limited loss of facilities or infrastructure function or accessibility and
limited uninsured damages.

Environment

This event innately impacts land and water. Earth materials are physically
moved from one place to another and under certain circumstances, may be
significant. Water quality may be impacted from siltation.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or
ability to provide services.

Confidence in Government

Event characteristics such as duration and speed of onset result in limited
response and recovery functions for government beyond first responders. If
infrastructure damage occurs, such as a road washout, quick and cost effective
repair is expected.

Critical Assets

Risk to critical assets is not anticipated; however scour may result in bridge
closures.
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Vulnerability and Potential Losses by Jurisdiction
The processes of erosion and deposition cannot be stopped totally and all jurisdictions are
vulnerable to erosion. This hazard can be reduced and controlled by surface drainage
management, revegetation of disturbed lands, controlling stream-carried eroded materials in
sediment catchment basins, and riprapping of erosion-prone stream banks, especially adjacent to
structures. Understanding these processes and taking preventative action can lead to development
and land-use methods that minimize losses. Three counties have identified erosion-type
mitigation actions into their local mitigation plans: Rio Blanco, Summit and Jefferson as shown
in Figure 3-53.
Figure 3‐53: Erosion Related Mitigation Actions

In cases where recent catastrophic flooding has disrupted the erosion and deposition stream bank
equilibrium, there is new vulnerability that did not previously exist. This situation is prevalent in
Larimer and Boulder Counties due to a September 2013 flood event where streams jumped their
historic channels. In some cases, these channels moved a quarter mile. Stream banks will
continue to erode more rapidly as the stream carves away at the new channel in finding this
equilibrium. Life, property, and critical infrastructure with a lower vulnerability before
September 2013, now may be highly vulnerable.
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Future Development
Ordinarily, erosion and deposition do not curtail land use, especially if efforts are made to
minimize them.
Resources





Colorado Geological Survey (CGS)
Fountain Creek Watershed District
PhysicalGeography.net
State of Alaska Hazard Mitigation Plan, 2010
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Expansive Soils
Definition
Expansive, or swelling soils or rock, are defined as soils or soft bedrock that increase in volume
as they get wet and shrink as they dry out. They are also commonly known as bentonite,
expansive, or montmorillinitic soils. The Colorado Geological Survey (CGS) is the primary
source for the information related to expansive soils described below.
Swelling soils contain a high percentage of certain kinds of clay particles that are capable of
absorbing large quantities of water. Soil volume may expand 10 percent or more as the clay
becomes wet. The powerful force of expansion is capable of exerting pressures of 20,000 psf or
greater on foundations, slabs or other confining structures. Subsurface Colorado swelling soils
tend to remain at constant moisture content in their natural state and are usually relatively dry at
the outset of disturbance for construction on them. Exposure to natural or man-caused water
sources during or after 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.
Technical Description – Shrink-Swell Potential of Soil
Linear extensibility refers to the change in length of an unconfined clod as moisture content is
decreased from a moist to a dry state. It is an expression of the volume change between the water
content of the clod at 1/3- or 1/10-bar tension (33kPa or 10kPa tension) and oven dryness. The
volume change is reported as percent change for the whole soil. The amount and type of clay
minerals in the soil influence volume change.
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 3 percent; moderate if 3 to 6
percent; high if 6 to 9 percent; and very high if more than 9 percent. If the linear extensibility is
more than 3, shrinking and swelling can cause damage to buildings, roads, and other structures
and to plant roots. Special considerations for structural design are common to mitigation against
expansive soils.
Technical Description – Heaving/Dipping Bedrock
Heaving bedrock is a geological hazard that is related to expansive soils, but it is more complex
in terms of its uplift morphologies, deformation mechanisms, and regional distribution. It is
common along Colorado's Front Range piedmont where steeply dipping sedimentary bedrock
containing zones of expansive claystone is encountered near to the ground surface.
The heave features associated with heaving bedrock are distinctly linear and are caused by
differential swelling and/or rebound movements within the bedrock. Heaving bedrock has caused
exceptional damage to houses, roads, and utilities along the Front Range piedmont since
suburban-type development began in the early 1970s. Much of this damage may be attributed to

Colorado Natural Hazards Mitigation Plan

3‐172

Section 3 – Risk Assessment

the longstanding tendency to assume that the bedrock may be treated, for site-exploration and
design purposes, as an expansive soil having essentially uniform properties. This approach
ignores the strong heterogeneity that is often present in the bedrock.
Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

Statewide with heaving bedrock concentrated along the front
range.

Previous Occurrences

Perennial

Ongoing event resulting from natural causes such as drought and
precipitation and human‐caused development activities.

Probability

Expected

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.

Extent

Extensive

Major or long‐term property damage with potential to threaten
structural integrity; Limited or no loss of life or injury; One of the
Colorado’s most prevalent causes of damage to buildings and
construction.

Location
Expansive soils occur throughout Colorado, although the shrink-well potential varies by area.
Rocks containing swelling clay are generally softer and less resistant to weathering and erosion
than other rocks and therefore, more often occur along the sides of mountain Valleys and on the
plains than in the mountains. However, the potential for shrinking and swelling soils in Colorado
is evaluated state-wide. Figure 3-54 shows expansive soils across the state. The darker the red
coloring is shown on the map, the greater potential for shrinking and swelling soils.
Soils in portions of Elbert, Lincoln, and Crowley Counties have very high linear extensibility, or
the potential for shrinking and swelling. In addition, the northwestern Colorado counties of
Moffat and Routt also have soil areas with high shrink and swell potential.
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Figure 3‐54: Expansive Soils in Colorado

Extent (Magnitude/Strength)
Expansive soils vary by the potential for linear extensibility, resulting in the shrink-swell
potential as shown in Figure 3-55. The higher the shrink-swell potential of the soil, the greater
damage that may occur to buildings or infrastructure built in those areas. Expansive soils with
shrink-swell potential of less than 3 percent is low, 3-6 percent is high, and 6-9 percent is high,
and above 9 percent is very high. The most expansive soils in Colorado are found sporadically
along the Front Range and Eastern Plains, and the in far northwest and southwest.
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. Expansion of soils is a
naturally occurring process that has occurred historically and will continue to do so.
Previous Occurrences
Official data sources do not provided meaningful updates since the 2010 plan update to report.
About 50 percent of Colorado’s soil has a high or very high potential for shrinking and swelling
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and is a perpetual natural phenomenon. Swelling is generally caused by expansion due to wetting
of certain clay minerals in dry soils. Therefore, arid or semi-arid areas such a Colorado with
seasonal changes of soil moisture experience a much higher frequency of swelling problems than
eastern states that have higher rainfall and more constant soil moisture.
Figure 3‐55: Expansive Soils in Colorado

Case History
Several structures on the Southern Colorado State University Campus northeast of Pueblo have
been damaged because swelling soils were not recognized or compensated for adequately in
design, construction and maintenance of buildings, sidewalks, driveways, and water lines. Water
percolating into dry soils exposed by construction excavation caused the clays to expand,
exerting tremendous upward pressures. Floors, walls, ceilings, sidewalks, water lines, driveways,
and other improvements have sustained an estimated $1.5 million in damages.
In 1976 at the site of the new maximum security facility for the Colorado State Prison in
Fremont County, swelling soils and bedrock were shown on geologic maps. Field investigations
and soils tests resulted in a remedial plan by the geologic and soils engineers, architect, builder
and others on foundation design, drainage and landscaping. Millions of dollars in potential
damages were avoided.
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Impact Analysis
Swelling soils are one of the nation’s most prevalent causes of damage to buildings and
construction. Annual losses are estimated in the range of $2 billion. The losses include severe
structural damage, cracked driveways, sidewalks and basement floors, heaving of roads and
highway structures, condemnation of buildings, and disruption of pipelines and sewer lines. The
destructive forces may be upward, horizontal, or both.
Rocks containing swelling clay are generally softer and less resistant to weathering and erosion
than other rocks and therefore, more often occur along the sides of mountain Valleys and on the
plains than in the mountains. Because the population of Colorado is also concentrated in
mountain valleys and on the plains, most of the homes, schools, public and commercial
buildings, and roads in the state are located in areas of potentially swelling clay. Swelling clays
are, therefore, one of the most significant, widespread, costly, and least publicized geologic
hazards in Colorado.
Damage from swelling clays can affect, to some extent, virtually every type of structure in
Colorado. Some structures, such as downtown Denver’s skyscrapers, generally have well
engineered foundations that are too heavily loaded for swelling damage to occur. At the opposite
extreme are public schools and single family homes, which are generally constructed on a
minimal budget and which may have under-designed lightly loaded foundations that are
particularly subject to damage from soil movements. Homeowners and public agencies that
assume they cannot afford more costly foundations and floor systems often incur the largest
percentage of damage and costly repairs from swelling soil.
Design and construction of structures while unaware of the existence and behavior of swelling
soils can worsen a readily manageable situation. Where swelling soils are not recognized,
improper building or structure design, faulty construction, inappropriate landscaping and long
term maintenance practices unsuited to the specific soil conditions can become a continuing,
costly problem. Design problems might include improper foundation loading, improper depth or
diameter of drilled pier, insufficient reinforcing steel, and insufficient attention to surface and
underground water. Miscalculating the severity of the problem for a particular clay soil can result
in damage although some mitigating measures were taken.
Construction problems related to swelling soils include lack of reinforcing steel, insufficient or
improperly placed reinforcing steel, mushroom-topped drilled piers, and inadequate void space
between soils and grade beams. Allowing clays to dry excessively before pouring concrete and
permitting the ponding of water near a foundation during and after construction also are
contributing factors in swelling-soil related construction problems. Building without allowance
for basement or ground floor movement in known swelling soils areas is a very common source
of property damage. Improper landscaping problems include inadequate management of surface
drainage and planting vegetation next to the foundation so irrigation water enters the soil.
Impacts from expansive soil are summarized in Table 3-54.
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Table 3‐54: Expansive Soil Impact Summary
Consideration

Description

General Public

Risk is related to anything built on the ground that may be affected from slow
movement. Homeowners, developers, and owners of public facilities and
infrastructure. CGS reports that one in five people is affected by expansive soils.

First Responders

Some exposure exists to personnel performing routine duties after a specific site
is impacted and unstable.

Property

Instances of property losses due to shrinking and swelling can cause major or
long‐term property damage impacting structural stability.

Facilities and
Infrastructure

Instances of infrastructure damage due to shrinking and swelling can cause major
or long‐term structural damage.

Economic

None or limited loss of facilities or infrastructure function or accessibility and
limited uninsured damages.

Environment

Limited impact anticipated to the environment other than changes in soil
characteristics.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or ability
to provide services. May have limited power interruption if not adequately
equipped with backup generation.

Confidence in Government

Characteristics of expansive soils such as duration and speed of onset result in
limited response functions for government beyond building inspection and repair.

Critical Assets

Risk to any critical asset that does not have adequate mitigation actions taken
during construction.

Vulnerability and Potential Losses by Jurisdiction
Based on the distribution of expansive soils shown in Figure 3-55, about 15 percent of the state is
located on soils with medium or above shrink-swell potential. Losses by jurisdictions are
difficult to ascertain, but the likelihood of long-term damages to infrastructure and buildings will
be more vulnerable where the higher the shrink-swell potential.
Figure 3-56 shows acres by county exposed to soils with moderate and above shrink-sell
potential. The counties with the most exposure are Mesa, Pueblo, Otero, and Las Animas.
Unfortunately, exposure does not relate well to vulnerability as high concentrations of
development on small areas of highly expansive soils may cause more damage than occurs in the
high exposure counties. For example, there are developments in Douglas County near
Roxborough State Park trending north into Jefferson County that have incurred residential and
road infrastructure damage related to expansive soils, but they show only medium risk.
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Figure 3‐56: Expansive Soils Risk Ranking in Colorado by County

High to medium-high social vulnerability is relatively widespread across areas with moderate to
very high expansive soils, as shown in Figure 3-57. El Paso, Pueblo, Bent and Las Animas
Counties have high social vulnerability, as do Eagle, La Plata and Montezuma Counties.
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Figure 3‐57: Social Vulnerability to Expansive Soils in Colorado

Future Development
Development will continue to occur on soils with medium or higher shrink-swell potential. Local
or site-specific soil survey data should indicate that an area contains soil with a high shrink-swell
potential, with appropriate mitigation taken through development techniques to minimize impact.
Resources


Colorado Geological Survey (CGS)
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Landslide, Mud/Debris Flow, Rockfall
Definition
Landslides are the downward and outward movement of slopes composed of natural rock, soils
artificial fills, or combinations thereof. Common names for landslide types include slump,
rockslide, debris slide, lateral spreading, debris avalanche, earth flow, and soil creep. Mud flows
are a mass of water and fine-grained earth materials that flows down a stream, ravine, canyon,
arroyo or gulch. If more than half of the solids in the mass are larger than sand grains, the event
is called a debris flow. Rock falls are the falling of a newly detached mass of rock from a cliff or
down a very steep slope.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

Concentrated along the Front Range, central mountains, and western
part of the state and typically associated with areas of significant
slope, grade, or overall elevation change.

Previous Occurrences

Perennial

Land movement in the form of landslides, rockslides, and mud/debris
flows are a natural and ongoing event. Human activity disrupting the
land and periods of significant precipitation increases the likelihood
of occurrence.

Probability

Expected

Natural and human ‐ caused factors accounting for historic land
movement is expected to continue.

Extent

Moderate

Most events will have limited property damage that does not
threaten structural integrity; limited or no deaths and injuries; little
or no impact to critical services or facilities. However, single events
may have significant impact such as deaths or cause significant
damage to public infrastructure.

Location
Land movement related to landslides, mud and debris flows, and rockfalls occurs naturally
across Colorado on an ongoing basis. Figure 3-58 below shows mapped areas prone to the
landslide hazard that is largely inclusive of areas also susceptible to flows and rockfalls. Because
this hazard is correlated with elevation change, this hazard largely occurs in the mountainous
region from the Front Range to the West Slope with threat generally increasing with slope and
susceptibility.
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Figure 3‐58: Landslides in Colorado

Extent (Magnitude/Strength)
Landslides can be massive or they may disturb only a few cubic feet of material. Landslides can
recur time and time again in virtually the same location. Landslides occur when the stability of a
slope changes and it loses equilibrium. The degree of steepness, soil moisture, soil thickness, the
angle at which rock debris lies and the presence of vegetation combine to produce a slope that
will tend to stay put until something changes.
Often the determining factor in magnitude and frequency is elevated soil moisture or
groundwater pressure as a result of heavy precipitation or melting snowpack that leads to soil
saturation. Other mechanisms may also precipitate a slide, such as the loss of vegetation as after
a wildfire, erosion of the toe of the slope by rivers, or earthquakes.
Probability
Geologic hazards such as landslides, mud and debris flows, and rockfalls may be sporadic and
somewhat unpredictable; however, geologic studies can determine the location of historic paths
and deposits. Furthermore, instabilities of hillsides and cliff faces can be instrumentally
measured and may suggest if movement is occurring. These events can occur at any time of the
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year from almost any location along a slope. What is more predictable is that the natural and
human-caused factors accounting for recent land movement is expected to continue.
Previous Occurrences
Many landslides occur in Colorado each year although the number, frequency, and severity
fluctuate. Precipitation, topography, and geology affect landslides. For example, landsliding in
areas of Colorado intensified during the 1980s and late 1990s due to higher than normal annual
precipitation levels.
It is estimated that at least 18 damaging debris flow events have occurred in Glenwood Springs since
1900. Garfield County, in 1985, recorded the largest debris flow in Colorado history, a 175-foot
thick mass of debris a mile long and 1,000 feet wide. Table 3-55 provides a summary of notable
landslide and mud flow events in Colorado from the early 1900s to 2013.
Table 3‐55: Notable Landslide, Mud/Debris Flow/Rockfall Events in Colorado, 1903 to 2013
Year

Location

Description

1903

South of Glenwood
Springs, Garfield Co.

Debris flow. Rainstorm caused mud and rock to cover a railroad
line. Train wreck, one member of train crew killed.

1912

Brownville, Clear Creek Co.

Debris flows. Community engulfed and destroyed.

1914

Telluride, San Miguel Co.

Debris flows in Coronet Creek, flooding in San Miguel River.

1924

DeBeque Canyon

Landslide. Blocked Colorado River, resulted in forced relocation
of a small community, highway and railroad.

Marble, Gunnison Co.

Debris flows. Town nearly destroyed.

1937

Glenwood Springs, Garfield

Debris flow. Much of town covered. Mud 2 feet deep.

1969

Telluride, San Miguel Co.

Debris flows in Coronet Creek, flooding in San Miguel River.

1976

Big Thompson Canyon,
Larimer Co.

Interrelated landslide/ flood event. Mountain torrent flood.

1977

Glenwood Springs, Garfield
Co.

Debris flow. Losses between $500,000‐$1 million. 200 acres of
residential district covered up to 14’ deep.

1981‐1982

Ouray, Ouray Co.

Debris flows in Canyon, Cascade, Portland Creeks, etc. Flooding
in Uncompahgre River.

1983, 1984

Dowds Junction, Eagle Co.

Landslides blocked I‐70. Highway closed.

1984

15 Western Slope Counties

Floods and landslides. Declared disaster areas by President.
Related to spring runoff. Over $6.6 million spent in federal,
state, and local disaster assistance.

1984

Grand Junction, Mesa Co.

Most homes in a subdivision affected. Some condemned.

Approximately 7 miles SW
of Telluride

“Woman dies in mud slide; melting snow wrecks county roads‐‐
A 24‐year old woman student at Western State College in
Gunnison died a gruesome death after the car she and a friend
were driving back to school washed off Highway 145 near Trout
Lake Sunday [May 13th] afternoon and tumbled about 150 feet

1930s, 1940s

1984
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Year

Location

Description
before coming to rest upside down in the mud.”

Two Western
Counties

Floods and landslides. State emergency declaration. $1.4 million
in damages.

1996

Approx. 1 mi. SW
of Aspen

“The first debris flow came down the mountain [Keno Gulch] on
Monday, May 13th at about 4:30 pm. A second came down the
next day [Tuesday, May 14] at about 4:00 pm. The parking lot
was covered with mud and debris about 5‐ft thick, six cars were
virtually buried (4 were totaled). The mud and debris flowed
into and structurally damaged the Music Hall and partially filled
the large pond beside the Music Hall. Neither flow was moving
so fast that you couldn’t walk away from it.” (David Pearcy,
Director, Aspen Day School, 1996)

1997

I‐70 near Palisade

Four‐mile stretch of westbound I‐70 closed due to mudslide.

El Paso County

Floods, mudslides, landslides. Presidential disaster declaration.
Estimated over $30 million in infrastructure and property
damage, including road repairs and twisted utility lines. Several
residences condemned.

1999

El Paso County (and other
counties for flood)

Floods, mudslides, landslides. Presidential disaster declaration.
Estimated over $30 million in infrastructure and property
damage, including road repairs and twisted utility lines. Several
residences condemned.

2007

Alpine, Chaffee
County

Ninety‐eight people evacuated. $33,000 in infrastructure
damage. Homes filled with mud, propane tanks pushed off
foundations.

2008

Archuleta County

ruptured an Xcel Energy pipeline along the East Fork Road

2013

US Highway 550 near Red
Mountain Pass

Mudslides trapped three motorists and closed Red Mountain
Pass for five hours. A total of three slides were reported

2004

Near Glenwood Springs, CO

Massive rock slide closes I‐70

2006

I‐70 Mountain corridor

Rockslide in canyon kills 1, closes I‐70

2006

Jefferson County

"Rain that fell at nearly 2 inches/hr destroyed buildings,
devastated highways and caused massive mud, tree and boulder
slides."

2007

Alpine, CO

98 evacuated after mudslides wipe out roads

2009

Buttermilk Ski Area

landslide

2010

Glenwood Springs

Rockslide closes 17 mile stretch of I‐70

2011

Red Rocks Park

Seven injured in rockfall at Red Rocks park

2012

South of Aspen

1 hiker dead, 1 injured after rock slide

2013

Boulder County, San Miguel
County, El Paso County

Mudslides damage property and kill 3 in aftermath of
catastrophic September flooding

2013

Chaffee County

5 hikers killed by rockslide near Mt. Princeton

1985

1999
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Case History
Early on the morning of March 8th, 2010, a large rockfall in Glenwood Canyon shut Interstate70, Colorado’s primary east-west thoroughfare. Twenty boulders, ranging from 3 feet to 10 feet
in diameter, fell on the interstate. As they fell, these heavy rocks punched many holes through
the roadway, including one that was 20 feet by 10 feet. The largest boulder weighed 66-tons.
Colorado Department of Transportation crews were able to restore one lane in each direction
within four days. Between maintenance, traffic control and repairs, the total cost of the incident
was $2.2 million.
In June 1977, a residential subdivision developer in Jefferson County dug a utility trench half
way up a 100 - foot long slope contrary to the recommendations of an engineering geology
report. Surface water collected in the improperly located and constructed trench causing a
landslide 100 feet across, 50 feet long and up to 6 feet deep. It is not known if the costly remedial
measures will prevent additional sliding and damage to property in the subdivision.
An area being planned as a subdivision in Summit County was engulfed in a matter of minutes
by a mudslide caused by saturated soils below the Town of Breckenridge water reservoir and a
beaver pond. Geologic investigation showed several similar slides had occurred previously. The
property lost its prime value and extensive regrading and mitigation work was required. No
structures were involved. Rerouting drainage, drying out the slope, regarding and preventive
construction measures should mitigate future damage as the area is developed.
Following a week of daily low intensity rainstorms, a heavy rainstorm that dumped
approximately 3 inches of rain between 6:30 and 7:30 pm on July 21, 2007 mobilized several
debris flows (“mudslides”) in Weldon Gulch that impacted the town of Alpine, Colorado.
Several structures, roads, and utilities were damaged and two nearby county roads had to be
closed. The town and upstream communities were subsequently evacuated. Although no injuries
or loss of life resulted, approximately 65 people were directly affected by the debris flow.
In March 1974, a boulder the size of a small car hurtled down the steep west side of the Lyons
hogback in Jefferson County. It bounced into a new subdivision and stopped after penetrating a
wall in the back of a home. No one was injured. Property damage was about $10,000, including
the cost of measures to prevent similar incidents at that site in the immediate future. The incident
could have been prevented easily in the subdivision development stage but it was not recognized.
Impact Analysis
Landslides, mudslides, debris flows, and falling rocks damage and destroy homes, roads,
railroads, pipelines, electrical and telephone lines, mines, oil and gas wells, commercial
buildings, canals, sewers, dams, bridges, seaports, airports, forests, parks, and farms. Earth
movement hazards will also cause significant costs and delays to travelers, workers, the delivery
of services, and local economies. In Colorado, the 19th century mining camp of Brownsville just
west of Silver Plume is buried beneath a rain triggered landslide that became a debris flow. It is
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now under Interstate 70. Landslides occur commonly throughout Colorado, and the annual
damage is estimated to exceed $3 million dollars to buildings alone.
Mud/debris flows ruin substantial improvements with the force of the flow itself and the burying
or erosion of them by mud and debris. The heavy mass pushes in walls, removes buildings from
foundations, fills in basements and excavations and sweeps away cars, trucks heavy equipment
and other substantial objects. Boulders and trees swept along by the muddy mass demolish
buildings, and flatten fences and utility poles. In mountainous areas, portions of valleys have
been eroded to a depth of several feet by the flow process.
Although rare, deaths and injuries occur from landslides. Table 3-56 below shows that over the
last 50 years, five deaths and ten injuries were reported in Colorado from this hazard. Garfield
County, home to the rugged Glenwood Canyon, shows the most number of reported landslides
and the highest amount of damages in the State.
Table 3‐56: Landslide, Mud/Debris Flow/Rockfall Deaths in Last 50 Years
County

Number of Events

Deaths

Injuries

Total Damage

Archuleta

1

0

0

$714

Chaffee

1

5

1

$0

Clear Creek

1

0

1

$250,000

Delta

2

0

0

$18,333

Denver

1

0

1

$0

Dolores

1

0

0

$714

Eagle

4

0

0

$523,667

Garfield

12

1

1

$1,660,417

Gunnison

3

0

0

$20,333

Hinsdale

2

0

0

$2,714

La Plata

2

0

0

$1,714

Mesa

7

1

7

$88,750

Montezuma

1

0

0

$714

Montrose

3

0

0

$20,333

Ouray

2

1

0

$2,000

Pitkin

5

1

0

$523,667

San Juan

1

0

0

$714

San Miguel

3

1

0

$2,714

Total

51

5

10

$3,117,500
Source: SHELDUS, CGS

Many of Colorado’s landslides occur along transportation networks because soil and rock along
the transportation corridor has been disturbed by roadway construction. Construction along roads
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can occur with or without proper landslide hazard mitigation procedures. The cost to maintain,
cleanup, monitor, and repair roads and highways from landslide activity is difficult to assess, but
the best records come from CDOT, which is responsible for maintaining Colorado roads and
highways.
Landslide events occurring on, or near, Colorado railways always have the potential to
significantly impact rail transportation in Colorado, as there is no cost-effective way of routing
railroads around landslides especially rockfall. Some tunnels exist through hazardous areas, but
they are extremely expensive to build. Railroads are routinely subject to rockfall, and (or) rock
slides, and the railroads have therefore devised various ways of dealing with this hazard.
Approaches include the use of small scout vehicles that sweep the tracks for rocks ahead of a
moving train, and trip- wires that indicate a rockfall or rock slide in particularly susceptible areas
known to cause ongoing problems. Railways are very vulnerable to landslides. There were two
notable rock slide events and one debris flow event that impacted railroad travel in 2010.
Although the effects can be documented, it is difficult to acquire costs from landslide damage to
railways, as costs are not normally provided to the public. Additional information on impacts
from this hazard is provided in Table 3-57.
Table 3‐57: Landslide, Mud/Debris Flow, Rockfall Impact Summary
Consideration

Description

General Public

At risk are people in areas burned by wildfires, motorists along highways,
tourists and recreationists on or near steep slopes. Possible deaths, injuries, and
property loss.

First Responders

Some exposure exists to personnel performing routine duties when event
occurs; some post‐event duties may expose personnel to areas of geologic
instability.

Property

Limited damage to personal property occurs from this event. Occasional vehicles
are struck by falling rocks or debris. Post‐precipitation events in burn areas have
resulted in active debris flows causing significant damage.

Facilities and Infrastructure

Transportation infrastructure is typically the most impacted resource in
Colorado from landslides and rockfalls though residential structures have also
been impacted. Alluvial fan and debris flows areas hold $2.2 billion in state asset
value with limited impact.

Economic

With a large enough event, closure of transportation routes may result negative
impact on Colorado’s tourism industry.

Environment

Events may expose addition earth that is prone to the same movement,
perpetuating the hazard.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or
ability to provide services.

Confidence in Government

Duration of response and repair to closed or blocked roadways is a visible and
often reported in the media which may lead to public perceptions of capability.

Critical Assets

Limited buildings and equipment are exposed to this hazard but damage to such
should not typically amount to disruption or debilitating damage.
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Vulnerability and Potential Losses by Jurisdiction
The following Figures show the landslide (Figure 3-59), mud /debris flow (Figure 3-61), and
rockfall (Figure 3-63) hazard rank for each county. These rankings were determined by
calculating the overall area in each county that is identified as being vulnerable to the hazards by
the Colorado Geological Survey. In addition, the state has integrated a new element into its
impact analysis. Based upon a reexamination of available census data (age, class wealth,
ethnicity, race, and special needs), maps correlating to hazard rank show social vulnerability to
landslide (Figure 3-60), mud/debris flows (Figure 3-62), and rockfalls (Figure 3-64).
Counties in the central and western mountains of Colorado have a significantly higher number of
acres vulnerable to landslide, mud/debris flow, and rockfall than the rest of the state.
Hazard rank by county, especially the landslide vulnerability, relate to the historic landslide map
provided as Figure 3-52. High social vulnerability to landslides is particularly prevalent in Eagle
County, Lake, and Costilla Counties, with other areas of concern (medium to high social
vulnerability) being in Rio Blanco, Garfield, Delta, Montrose, Conejos, and Archuleta Counties.
For mud/debris flow and rockfall, the hazard rank is even more concentrated to the steep areas
within and around Glenwood Canyon in Garfield County and Eagle County as well as Costilla
County. Social vulnerability in areas of these counties is high or medium to high. Eagle, Costilla
and Fremont Counties show the highest hazard rank for rockfall. Similar to social vulnerability
for mud/debris flow, these counties show high or medium to high social vulnerability.

Colorado Natural Hazards Mitigation Plan

3‐187

Section 3 – Risk Assessment

Figure 3‐59: Landslide Hazard Rank in Colorado by County

Figure 3‐60: Social Vulnerability to Landslides in Colorado
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Figure 3‐61: Mud/Debris Flow Hazard Rank in Colorado by County

Figure 3‐62: Social Vulnerability to Mud/Debris Flows in Colorado
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Figure 3‐63: Rockfall Hazard Rank in Colorado by County

Figure 3‐64: Social Vulnerability to Rockfall in Colorado
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Based upon a recent (2013) review of local mitigation plans, Figure 3-65 illustrates the number
of landslides, mud/debris flows, and rockfall related actions the counties, and some
municipalities, plan on taking to address these hazards. There is a reasonably good correlation
between hazard rank for landslides, mud/debris flows, and rockfalls with counties that address
these hazards within their local mitigation plan. There are also multiple areas of opportunity to
close gaps.
Figure 3‐65: Mud/Debris Flow Hazard Rank in Colorado by County

Future Development
Development will continue to become vulnerable to landslides, as well as the infrastructure
required to support this growth. Garfield and Eagle Counties are both projected to grow faster
than the state average over the next 10 years.
There are continuing pressures for residential and business growth in areas highly impacted by
landslides and related hazards due to the beauty and seclusion of many of the areas.
Two thirds of the counties with high hazard rank and correlating social vulnerability have
geologic considerations within their land use ordinances.
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Resources






Colorado Geological Survey
Federal Emergency Management Agency
National Academy of Sciences, Transportation Research Board
Spatial Hazard Events and Losses Database for the United States
United States Geological Survey
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Subsidence
Definition
Ground subsidence is the sinking of the land over human caused or natural underground voids
and the settlement of native low density soils. In Colorado, the type of subsidence of greatest
concern is the settling of the ground over abandoned mines, often referred to as undermined
areas. 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 fill.
The process of collapse with the addition of water is also known as hydro-compaction.
Hazard Profile Summary
Consideration

Impact

Description

Location

Regional

South ‐ central, southwest, and northwest are impacted by this
hazard. Distributed across the state with areas of denser
concentration in heavily mined areas.

Previous Occurrences

Perennial

Ongoing event resulting from natural causes such as drought and
precipitation and human caused development activities.

Probability

Expected

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.

Extent

Extensive

Major or long‐term property damage with potential to threaten
structural integrity; Limited or no loss of life or injury; one of the
Colorado’s most prevalent causes of damage to buildings and
construction.

Location
Subsidence and collapsible soils tends to be problematic along the Front Range, Western Slope,
in the central mountains near Eagle and Garfield Counties, as shown in Figure 3-66A, Figure 367A, and Figure 3-68A. Undermined areas occur in point locations throughout the mountains
and foothills. The eastern plains are largely void of this hazard. The largest concern for
subsidence generally occurs where land with sedimentary rock is undermined around historic
coal and clay mines.
In addition to undermined areas, ground subsidence hazards also occur where evaporite bedrock
(gypsum, anhydrite, and rock salt) dissolves. Subsidence sags and ground down warping, caverns
and opens fissures, ground seepage and streams flowing from bedrock, and various types of
sinkholes, are landforms collectively called karst morphology.
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Figure 3‐66A: Potential Subsidence Areas in Colorado

Figure 3‐67A: Potential Undermined Areas in Colorado
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Figure 3‐68A: Potential Collapsible Areas in Colorado

Extent (Magnitude/Strength)
Subsidence may occur gradually over many years as sags or depressions form on the ground
surface. Although infrequent, but subsidence may occur abruptly-virtually instantly-as dangerous
ground openings that could swallow any part of a structure that happen to lie at that location, or
leave a dangerous steep-sided hole.
In Colorado, the types of subsidence of greatest concern are settlement related to collapsing soils,
sinkholes in karst areas, and the ground subsidence over abandoned mine workings. There are
many factors that affect the extent of a subsidence hazard. These may include the size of a mine,
the susceptibility of the soil to collapse, and composition of the soil. Areas may appear to be free
of subsidence for many years and then undergo renewed gradual or even drastic subsidence.
Probability
Subsidence is both a natural process and human induced relative to mines. Natural process will
be continuous and indefinite, and as development pressures continue in areas of undermined
areas, subsidence hazards may be exacerbated.
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Collapsible Soils
With few exceptions, soil collapse appears to occur in areas that have less than 20 inches of
annual precipitation. Therefore their natural state is typically dry. Local groundwater levels
generally never rise into these mantles of soil so they never become saturated. Only through
human development and land use do local groundwater levels rise. The soils become introduced
to moisture, through combinations of field irrigation, lawn and landscaping irrigation, capillary
action under impervious slabs, leaking or broken water and sewer utilities, and altered drainage.
Figure 3-66B shows the combination of high precipitation and historic case studies that may
result in favorable environments for collapsible soils.
Figure 3‐66B: Collapsible Soil Case Histories in Colorado

Colorado Geological Survey

Undermined
Many old mines are located near present urban areas as shown in Figure 3-67B. With Colorado’s
population growth in the last 25 years, not only have many homes been built over abandoned
mines, but many homeowners are unaware of previous mining or the extent of mining in an area.
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A name such as Coal Mine Avenue may seem fanciful rather than significant. Subsidence over
abandoned coal mines is a potential hazard for thousands of homes along the Front Range Urban
Corridor, and these numbers will continue to grow as more people move into the state. The map
below indicates general locations of inactive coal mines (1,754+) throughout the state.
Figure 3‐67B: Inactive Coal Mines in Colorado

Colorado Geological Survey

A residence or other structure may be subject to subsidence if it is located over or close to an
undermined area. Therefore, the first step in determining the subsidence potential at a specific
location is to discover if the area is undermined.
Housing developments in the Front Range Urban Corridor have had subsidence hazard
investigations completed prior to development. Individual site-specific investigations involve
examining the available data and drilling exploratory holes for information on the present
condition of the mine. These investigations are completed to determine how the subsidence
hazard can affect proposed development, if safe building areas exist, and what areas should be
avoided. These studies, when available, are often on file with the builder, city, or county. They
also may be available for inspection from the files of the Colorado Geological Survey.
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Evaporative Karst Subsidence
As shown in Figure 3-68B, the highest densities of surface sinkholes in Colorado occur in the
Roaring Fork River - Carbondale area in Garfield County, the Eagle River around Gypsum and
Edwards in Eagle County, the Buford-North Fork White River area in Rio Blanco County, and
Park County south of Fairplay.
Figure 3‐68B: Evaporative Bedrock Locations in Colorado

Previous Occurrences
Occurrences of subsiding and collapsing soils date back to Colorado’s early history throughout
the locations with natural or human - caused characteristics that make it prone to this hazard.
A large subsidence hole was reported in January 2009 at a residence in Erie, CO. The property
owners reported that the hole opened up overnight and that a fence and gate had been destroyed
by the event. The 15-foot-deep hole measured roughly 25 feet by 25 feet and was filled with
water. Because of the nature of the subsidence and its proximity to livestock and human
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activities, the event was considered a subsidence emergency and was backfilled by the
Abandoned Mine Lands program. (Source: Colorado Geological Survey)
Undermined
One evening in 1974 a Lafayette, Colorado, trailer park resident noticed a two-foot hole in his
front yard. By morning the hole was 10 feet deep and 10 feet across. The trailer was moved as
the hole continued to grow until it was about 25 feet deep and 25 feet in diameter. The sidewalk,
a telephone pole, a concrete pad and a fence had to be replaced after the hole was filled.
Fortunately a gas line exposed by subsidence did not rupture. The property owner backfilled the
hole, acknowledging the site had previously subsided and had been filled. An inclined shaft to an
old coal mine underlies the site. The workings were abandoned more than 50 years ago.
Interstate-25 crosses several abandoned coal mines in Weld County. Roadway settlement of
more than two feet near Erie has taken place in patterns that can be closely correlated to
subsidence over coal mine workings 350 to 400 feet below the surface. Much of the severely
damaged road is now below original grade, resulting in a mild roller coaster like ride. Estimates
for repair of the three-quarter mile section damaged by subsidence are about $1 million.
Friday, April 13, 1979, was a lucky day for a group of Colorado Highway Department (now the
Department of Transportation) workers and passersby. Maintenance crews found a 500 foot deep
airshaft to the abandoned Klondike coal mine had been reopened by surface subsidence into the
mine. A crater about 20 to 25 feet across opened like a funnel into the shaft just off the pavement
on the northeast corner of the Interstate-25 Woodmen Road interchange in Colorado Springs.
The shaft had previously been capped, but the slow deterioration of the surface plug finally
caused this reopening.
Collapsible Soils
The first settlers of the plateau region of western Colorado along the Colorado River, and the
Uncompahgre and Paonia river basins, looked to fruit crops for their livelihood. The semi-arid
but moderate climate was well suited for fruit orchards once irrigation canal systems could be
constructed. But serious problems occurred when certain lands were first broken out for
agriculture and wetted by irrigation. They sank, so much in places (up to 4 feet) that irrigationcanal flow directions were reversed, ponding occurred, and whole orchards, newly planted with
fruit trees imported by rail and wagon at considerable expense, were lost. While not understood,
fruit growers and agriculturists began to recognize the hazards of “sinking ground.” (Colorado
Geological Survey)
A Carbondale, Colorado, rancher’s stock watering pond excavated in a pasture collapsed because
of hydro -compaction. A bowl - shaped depression 60 feet across and 8 feet deep resulted when
he attempted to pond water in his field. The soils were so permeable that the pond would not
hold water, and the wetted soils under the pond collapsed. Many roads and other improvements
in the vicinity have been destroyed or damaged by soaking of collapsible, low density soils.
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The Colorado Highway Department, recognizing that severe hydro-compaction along a highway
alignment could totally destroy a road, investigated the potential for hydro-compaction along the
alignment of Interstate-70 from Rifle to Debeque. Water was impounded in a small pond and a
road fill was placed beside the pond as a model of probable future conditions. The result of the
test was that the ground surface sank three feet in one month. The test provided design
information to prevent the possible future total failure of a portion of the highway. The
engineering geologic investigation may have saved taxpayers millions of dollars.
At Golden, abandoned clay pits were used as a refuse dump. In the 1960’s after the pits were
"filled", a residential housing complex was built on sites for the Colorado School of Mines.
Sidewalks, streets, and two story buildings have sustained substantial damage from settlement.
The problem continues despite repeated repairs and some corrective work.
Impact Analysis
The consequences of improper utilization of land subject to ground subsidence will generally
consist of excessive economic losses. This includes high repair and maintenance costs for
buildings, irrigation works, highways, utilities and other structures. At times, structures are
condemned because of the damage. This results in direct economic losses to citizens, and indirect
losses through increased taxes and decreased property values. Spontaneous ground openings can
be dangerous if a sinkhole were to open below an occupied structure.
Subsidence can result in serious structural damage to buildings, roads, irrigation ditches,
underground utilities and pipelines. It can disrupt and alter the flow of surface or underground
water. Surface depressions created by subsidence may be filled in, only to sink further because
the underground void has not been completely closed. Areas may appear to be free of subsidence
for many years and then undergo renewed gradual or even drastic subsidence.
The large ground displacements caused by collapsing soils can totally destroy roads and
structures and alter surface drainage. Minor cracking and distress may result as the
improvements respond to small adjustments in the ground beneath them.
FEMA estimates annual losses in US at over $125 million. Most homeowners’ insurance policies
specifically exclude subsidence events. Over 1,000 participants are currently enrolled in the
Mine Subsidence Protection Program in Colorado. This program was set up to pay for damage to
homes resulting from subsidence due to coal mining.
Subsidence events can occur, in most cases, without warning. Its impact can potentially have
major consequences on all critical infrastructure key resource sectors. A brief sampling of this
impact is shown in Table 58.
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Table 3‐58: Subsidence Impact Summary
Consideration

Description

General Public

Homeowners, developers, and owners of public and private facilities and
infrastructure.

First Responders

Some exposure exists to personnel performing routine duties after a specific site
is impacted and unstable.

Property

Subsidence can result in serious structural damage to buildings, roads, irrigation
ditches, underground utilities and pipelines. Instances of infrastructure damage
due to compressing soil can cause major or long‐term structural damage.

Facilities and Infrastructure

Subsidence can result in serious structural damage to buildings, roads, irrigation
ditches, underground utilities and pipelines

Economic

None or limited loss of facilities or infrastructure function or accessibility and
limited uninsured damages.

Environment

Limited impact related to tree damage. Lightning strikes are a leading cause of
wildland fires which may result in significant damage to forests, grasslands, and
water quality.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or
ability to provide services. May have limited power interruption if not
adequately equipped with backup generation.

Confidence in Government

Characteristics of expansive soils such as duration and speed of onset result in
limited response functions for government beyond building inspection and
repair.

Critical Assets

Risk to any critical asset that does not have adequate mitigation actions taken
during construction.

Basin subsidence, the slow but persistent sinking of the basin floor, is heterogeneous, expressed
over a large area and capable of effecting small but crucial changes in gradient. Rapid subsidence
is a concern in parts of Colorado. Secondary or cascading events associated with basin
subsidence, include:







Damage water casing and disrupted well heads, which could result in broken piping
impacting water delivery
Formation of earth fissures
Gradient changes in drainages leading to local flooding and ponding of flood waters
Gradient changes leading to impact on water and sewer systems
Infrastructure damage, notably to roads, railroads, earthen dams, and water and sewer
systems
Tilting of agricultural fields, which could require expensive re - leveling of fields

Colorado Natural Hazards Mitigation Plan

3‐201

Section 3 – Risk Assessment

Vulnerability and Potential Losses by Jurisdiction
Based on previous occurrences and severity, impacts to population, property and economy are
minimal for subsidence, or at least isolated to areas with specific solid or mining characteristics.
There is a slight potential for environmental impacts, but only in a very limited scale. There is
little potential for economic impact beyond a localized area.
There are a handful of counties in Colorado most as risk for subsidence related events. Figure 370A shows that Lake County has the most subsidence area compared to the total area of the
county. Lake County is followed by Garfield, Routt, and El Paso as having a relatively high
amount of subsidence areas compared to total county area. Undermined areas are most prevalent
in Las Animas, Huerfano, Fremont, Boulder and Weld Counties as shown in Figure 3-70B.
Collapsible soil risk is concentrated to just over a handful of Colorado counties as shown in
Figure 3-70C. El Paso, Larimer, Eagle and Garfield Counties have the highest amount of
collapsible soil areas compared to total acres in the county. Montrose, Dolores, Montezuma and
San Juan Counties also show a higher risk for collapsible soil than other counties.
Figure 3-70D shows the number of subsidence related actions the counties along with if the
hazard is profiled in the risk assessment. There is some correlation between hazard location and
profiles, however only one county in Colorado, Dolores, has developed mitigation actions
relating to subsidence.
Figure 3‐70A: Subsidence Hazard in Local Mitigation Plans
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Figure 3‐70B: Subsidence Hazard in Local Mitigation Plans

Figure 3‐70C: Subsidence Hazard in Local Mitigation Plans
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Figure 3‐70D: Subsidence Hazard in Local Mitigation Plans

Future Development
Future development will continue to intersect subsidence hazard areas based on past and project
population growth. Important identification and mitigation strategies are necessary in
engineering geology and geotechnical investigations within the evaporite terrain mapped.
Avoidance is generally the best mitigation solution where subsidence features are exposed at the
surface and properly identified. Many older sinkholes may be hidden. Only subsurface
inspections, either by investigative trenching, a series of investigative borings, geophysical
means, and/or observations made during overlot grading or utility installation, can ascertain
whether sinkholes exist within a development area. Ground-modification and structural solutions
can help mitigate the threat of localized subsidence. Drainage issues and proper water
management are also important. In Colorado’s semi-arid climate, additional increases of fresh
water may accelerate dissolution and further destabilize certain subsidence areas.
Resources



Colorado Geological Survey
Federal Emergency Management Agency
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Pest Infestation
Definition
An infestation is defined as a state of being invaded or overrun by parasites that attack plants,
animals and humans. Insect, fungi and parasitic infestations can result in destruction of various
natural habitats and cropland, impact human health, and cause disease and death among native
plant, wildlife and livestock. The pest infestation hazard largely focuses on two pests grasshopper and pine/spruce beetle.
An infestation is the presence of a large number of pest organisms in an area or field, on the
surface of a host, or in soil. They result from when an area is inhabited or overrun by these pest
organisms, in numbers or quantities large enough to be harmful, threatening or obnoxious to
native plants, animals and humans. Pests are any organism (insects, mammals, birds,
parasite/pathogen, fungi, non-native species) that are a threat to other living species in its
surrounding environment. Pests compete for natural resources or they can transmit diseases to
humans, crops and livestock.
Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

Grasshopper ‐ Eastern plains are most impacted area coinciding with
rangeland. Portions of western Colorado are also impacted but to a
lesser extent. Higher elevations are largely void of significant
grasshopper populations. Beetles – Localized mountain pine and
spruce forests and spreading.

Previous Occurrences

Cyclical

Grasshopper ‐ Outbreaks occur cyclically and may be encouraged by
drought conditions. In addition, populations may increase as grazing
rates increase. In 2009, northeast experienced the highest
grasshopper infestation since 2002 ‐ 2003. Beetles – Ongoing over
several decades.

Probability

Expected

Grasshopper ‐ Natural and human ‐ induced conditions responsible for
past outbreaks are expected to continue. Weather conditions have
high impact on outbreak potential. Beetles – Ongoing and expected to
continue.

Extent

Extensive

Grasshopper ‐ Damage to rangeland and crops may be severe enough
to warrant USDA disaster or emergency declarations across multiple
counties. Damage depends on where grasshopper outbreaks originate
and where they migrate to. Beetles – Localized statewide and spreads
from infected to uninfected trees.

Location
The eastern plains of Colorado are most typically impacted by grasshopper infestations as the
area coincides with rangeland. Western Colorado is also impacted but to a lesser extent. Higher
elevations are largely void of significant grasshopper populations.
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Figure 3-71 shows the results from a 2013 survey of adult grasshoppers in the Western United
States. High adult counts in one year will typically suggest a perpetuation of high numbers the
following year. Generally, the eastern plains and northwest Colorado show the highest numbers
of adults, largely in the 3-8 adults per square yard. Some isolated areas in Colorado have showed
more than 15 adult grasshoppers per square yard.
Figure 3‐71: Rangeland Grasshopper Hazard in the Western United States

Mountain Pine and Spruce Beetles occur statewide in Colorado’s forests. Figure 3-72 shows
general forest insect and disease location and progression.
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Figure 3‐72: Forest Insect and Disease Progression in Colorado, 1996 (Light Orange) to 2012 (Dark Red)

Source: CSFS

Extent (Magnitude/Strength)
Insect infestations are statewide with regional propensity depending on the specific pest.
Grasshopper infestation tends to follow appropriate rangeland habitat which includes two-thirds
of Colorado, generally outside of the high mountains. Depending on climate conditions and
rangeland health, infestations can impact most counties in the Eastern Plains and West Slope or
be more localized, for instance to higher drought impacted counties.
Beetles infestations are statewide and spread over the course years and decades. Rate of spread
depends on the health of the forest.
Probability
Pest infestation and related disease is actively occurring in Colorado and is a continual process of
nature. Figure 3-73 shows activity in Colorado forests as of 2012.
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As more adaptable and generalized species are introduced to environments already impacted
adversely by human activities, native species are often at a disadvantage to survive in what was
previously a balanced ecosystem. There are many examples of decreased biodiversity in such
areas. One of the primary threats to biodiversity is the spread of humanity into what were once
isolated areas, with land clearance and habitation putting significant pressure on local species.
Agriculture, livestock, and fishing can also introduce changes to local populations of indigenous
species and may result in a previously innocuous native species becoming a pest, due to a
reduction of natural predators. This threat intensifies the need for scientists, managers, and
stakeholders to cooperate to build better systems to prevent invasion, improve early detection of
invaders, track established invaders, and to coordinate containment, control, and effective habitat
restoration.
Figure 3‐73: 2012 Insect and Disease Activity in Colorado Forests

Source: CSFS

Although invasive species, in most cases, primarily cause environmental damage and
degradation, there are situations in which serious threats to public health, safety, and well-being
can occur due to animal disease or plant / animal infestations. For example, certain diseases
could wipe out large segments of an animal population, creating a potentially serious public
health emergency and the need to properly (and rapidly) dispose of the dead animal carcasses.
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Similarly, a widespread insect infestation, such as that of the Emerald Ash Borer, can create
serious public safety threats (especially in densely populated urban areas) due to dead and dying
trees being fire prone (because of their dry, brittle nature) or to partial / total collapse due to high
winds or ice / snow accumulation. The falling trees or limbs can also bring down power lines,
cause damage to public and private structures, and cause injuries or even death.
Previous Occurrence
On February 6, 2013, the U.S. Forest Service and Colorado State Forest Service released the
results of the annual aerial insect and disease survey in Colorado. The survey indicates that the
spread of the mountain pine beetle epidemic has slowed dramatically, while the spruce beetle
outbreak is expanding.
Mountain Pine Beetle
The mountain pine beetle epidemic expanded by 31,000 acres, down from last year's reported
increase of 140,000 acres. This brings the total infestation to nearly 3.4 million acres in Colorado
since the first signs of the outbreak in 1996. Most mature lodgepole pine trees have now been
depleted within the initial mountain pine beetle epidemic area. However, the infestation remains
active from Estes Park to Leadville.
Spruce Beetle
In contrast, the spruce beetle outbreak is expanding, with 183,000 new acres detected in 2012.
This brings the total acreage affected since 1996 to nearly 1 million acres (924,000). Areas
experiencing the most significant activity are on the San Juan and Rio Grande National Forests
in southern Colorado. Spruce beetles typically attack spruce trees downed by high winds. Once
the populations of spruce beetles build up in the fallen trees, the stressed trees surrounding them
offer little resistance to attack. Similar to mountain pine beetle, the increase in spruce beetle
activity is due to factors that increase tree stress, including densely stocked stands, ongoing
drought conditions and warmer winters.
For the first time since the mountain pine beetle epidemic began, the acreage impacted by spruce
beetle surpassed that of the mountain pine beetle. A total of 311,000 acres of active spruce beetle
infestation were mapped in 2012. Outbreaks of spruce beetle continued in four areas of
Colorado: the San Juan and La Garita mountains in southwest Colorado, the Grand Mesa in
western Colorado, the Wet Mountains in south-central Colorado and portions of the ArapahoRoosevelt National Forest and Rocky Mountain National Park in north-central Colorado.
Localized infestations also were detected on the eastern slopes of the Sangre de Cristo Range.
Infestations in the San Juan and La Garita mountains continued to spread north toward Lake City
and northeast into the Cochetopa Hills toward Monarch Pass. Active infestations continued in
younger forests and in krummholz at the edge of timberline in these areas. However, many of the
mature spruce trees in portions of the San Juan and La Garita mountains, including areas within
the Weminuche Wilderness, were killed during previous years of the outbreak.

Colorado Natural Hazards Mitigation Plan

3‐210

Section 3 – Risk Assessment

Although surpassed by spruce beetle in 2012, the mountain pine beetle continued to be one of
Colorado’s most damaging forest insects. Active infestations occurred on a combined 264,000
acres of limber, lodgepole and ponderosa pine forests. This represents a decline in the overall
infested acreage for the fourth consecutive year. The reason for the decline is that most of the
trees susceptible to infestation–primarily mature lodgepole pines in
Jackson, Grand and Summit counties, and in other lodgepole pine forests west of the Continental
Divide – were attacked and killed during previous years of the outbreak. However, in 2012,
moderate to severe damage persisted in ponderosa, lodgepole and limber pine forests over much
of the northern Front Range. The area of active infestation in ponderosa pine forests dropped for
the first time in three years, to 170,000 total acres in 2012. Most of the damage in ponderosa pine
occurred in Larimer County (164,000 acres), largely north of the Big Thompson River.
Infestations in both lodgepole and ponderosa pine forests also declined in areas along the central
Front Range in Boulder, Clear Creek and Gilpin counties, and south of the I-70 corridor, despite
the presence of a substantial number of susceptible host trees.
Impact Analysis
The USDA APHIS estimates that introduced plant pests result in an annual $143 billion loss to
American agriculture and cost taxpayers millions more dollars in control expenditures. For
Colorado, a conservative loss estimate of 5-10 percent due to plant pests could cost Colorado
producers $50 to $100 million annually. Colorado’s natural and cultivated plant resources are an
important component of the state’s economy.
The 2007 market value of Colorado crops, including nursery and greenhouse crops, totaled over
$1.9 billion. Colorado’s top crops are wheat, corn, hay and potatoes. With over 2.3million acres
dedicated to growing wheat, Colorado ranks sixth nationally in producing winter wheat and
eighth for overall wheat production. There are approximately 1.9 million acres dedicated to corn
production in the State generating $518 million in cash receipts.
Colorado’s largest vegetable crop is potatoes; the State produces over 2 billion pounds of
potatoes annually. Ranked fifth nationally in production of potatoes and third nationally in seed
potato production; Colorado’s 2007 potato crop was valued at over $180 million. The State’s top
three fruit crops in 2007 were peaches, apples and pears respectively with a combined value of
$22.2 million; greenhouse / nursery commodities cash receipts total $322 million during the
same calendar year.
In addition to agricultural crops, nursery stock and fruit crops, a number of forest types exist
throughout the state. According to the Colorado State Forest Service, the most extensive forests
in Colorado are spruce-fir, ponderosa pine, lodge pole pine, aspen and piñon-juniper. Other
forest types in the State include Douglas-fir, southwestern white pine, bristlecone pine, limber
pine, with the Colorado blue spruce and the cottonwood-willow combination found in many
riparian areas. Table 59 provides an overview of additional impacts of pest infestation.
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Table 3‐59: Pest Infestation Impact Summary
Consideration

Description

General Public

Persons in agriculture and livestock industry. Mental health issues such as stress,
anxiety, depression, and addiction recurrence may arise with loss of income in
agricultural areas. Secondary risk of increase wildfire near forests with dead or
dying trees.

First Responders

Stands of dead trees may increase fall hazard for firefighters.

Property

Property impacts are likely limited to vegetation loss with cascading effects of
erosion and deposition.

Facilities and Infrastructure

No impact.

Economic

Crop and rangeland damage occur on an annual basis and in outbreak years,
large amounts of rangeland and crops may be destroyed. Cost of damage to
farmers and ranchers can reach into the millions of dollars in outbreak years.
Harvest of dead trees has resulted in benefits to some ancillary industries.

Environment

During a severe outbreak, grasshoppers may remove more vegetation that
cattle in a given pasture and perpetuate erosion through the degradation of
vegetation. Beetle infestations create stands of dead forest that create increase
risk of fire and some negative tourism impacts for sightseeing.

Continuity of Government
and Services

None or limited loss of facilities or infrastructure function or accessibility or
ability to provide services.

Confidence in Government

Expectations of farmers and ranchers are largely related to the provision of
financial resources for insecticides and the availability of financial assistance
through disaster declarations.

Critical Assets

Increased risk to overhead utilities due to fall hazard from dead trees.

Vulnerability and Potential Losses to State Assets
No structures are anticipated to be directly affected by infestation. However, infestation impact
on the economy and estimated dollar losses are difficult to measure and quantify. Costs
associated with the activities and programs implemented to conduct surveillance and address
infestation have not been quantified in available documentation. Instead, activities and programs
implemented by the County to address this hazard are described below, all of which could impact
the local economy.
Vulnerability and Potential Losses by Jurisdiction
Forest Insects and Diseases
Insects and diseases are a natural part of forest ecosystems and play important roles in regulating
forest health. However, Colorado has recently seen several of its native forest pests, including
mountain pine beetle and spruce beetle, cause widespread tree mortality. These large - scale
mortality events typically arise when forests are unhealthy and have experienced high levels of
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stress. Changing climatic conditions, including more frequent periods of extreme drought and
increased temperature, as well as the suppression of natural wildland fire regimes, can exacerbate
tree stress and allow insect and disease activity to escalate. Forest management, which decreases
competition for water and nutrients and reduces individual tree stress, is the best solution. Active
management can maintain healthy forests that are more resilient to insect and disease activity,
and reduce the likelihood of forest pest epidemics.
Watershed Health
Colorado’s forested watersheds and the water they provide to 18 states often suffer the same fate
as the forests themselves; when forest health declines, so does the quality of the water yield
flowing through those forests. Soil stability often is compromised in forests that have sustained
extensive mortality from wildfires, increasing the likelihood of debris flow that can affect the
quality and quantity of drinking water. The timing of snowmelt and runoff from forests can be
negatively impacted in forests that have altered canopy conditions caused by insects and
diseases. Forest management, particularly in critical, high-priority watersheds, can mitigate
these concerns by improving overall forest watershed health, reducing the risk of insect, disease
and wildfire related tree mortality, thus conserving the supply of clean water.
Future Development
Future development has a limited relationship to pest infestation risk. If grassland or rangeland is
converted cropland, additional agricultural land may be exposed to grasshoppers during
outbreaks.
Resources





Colorado Department of Agriculture
U.S. Department of Agriculture
Colorado Department of Public Health and Environment
Centers for Disease Control and Prevention
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Wildfire
Definition
Wildfires are defined as an unplanned, unwanted wildland fire including unauthorized humancaused fires, escaped wildland fire use events, escaped prescribed fire projects, and all other
wildland fires where the objective is to put the fire out.
Wildfires are divided into four categories:





Wildland fire – fuel consists mainly of natural vegetation
Interface or intermix fire – urban / wildland fires that consist of vegetation and manmade fuel
Catastrophic Fire – a very intense event that makes suppression very difficult and negatively
impacts human values.
Prescribed fire – Any fire ignited by management actions to meet specific objectives. A
written, approved prescribed fire plan must exist, and National Environmental Policy Act
programmatic agreement requirements (where applicable) must be met, prior to ignition.

Hazard Profile Summary
Consideration

Impact

Description

Location

Statewide

Grassland and forest fires occur throughout the state. Eastern plains,
Front Range foothills, and the West Slope all have high to moderate
wildfire risk. Every county has some area determined at least a
moderate risk.

Previous Occurrences

Perennial

Regular occurrences throughout the fire season from March to August,
but forest and grass fires are a year ‐ round occurrence. Human ‐
caused or natural in origin. An annual average of 2,440 wildfires
occurs on federal, State, and private lands.

Probability

Expected

Events producing conditions prone to wildfires are expected to occur
as in the past. These conditions are variable based on precipitation,
drought, fuel loading, lightning strikes, and other human activities.

Extent

Extensive

Major or long ‐ term property damage that threatens structural
stability, isolated deaths (average 1 every 2 years) and injuries, impact
to critical lifelines, potential impact to government’s ability to provide
service.

Three main factors influence wildfire behavior–topography, fuel, and weather. Other hazards can
contribute to the potential for wildfires or can influence wildfire behavior. High winds can down
power lines; earthquakes can crack gas lines; lightning can spark fires. Lightning is a major
cause of structural fires and wildfires. In 1997, a lightning-caused warehouse fire in Denver
resulted in a $70 million loss. Drought conditions increase wildfire potential by decreasing fuel
moisture. Warm winters, hot, dry summers, severe drought, insect and disease infestations, years
of fire suppression, and growth in the wildland-urban interface continue to increase wildfire risk
and the potential for catastrophic wildland fires in Colorado.
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Forest insect epidemics and forest parasites contribute to wildfire potential by increasing fuel
loading. Over the past two decades, Colorado has experienced an increase in insect infestations
that have left vast areas of forest vulnerable to wildfire. These infestations, coupled with the
increasing number of people who live in the wildland-urban interface, where humans and
human-made structures abut vegetation, make Colorado increasingly susceptible to large-scale
fires that threaten human lives, communities, power lines, roads, domestic water supplies,
wildlife habitat, and other important resources.
Protecting the wildland-urban interface (WUI) is the nation’s fastest-growing firefighting
expense. In 2007, suppressing wildfires in the WUI accounted for 85 percent of firefighting costs
in the United States. Protecting life and property in these areas is costly because fire managers
must take an aggressive stand on the ground and from the air.
Location
The threat of wildfires is statewide in Colorado with the forests, grasslands, and wildland/urban
interfaces all at risk. Figure 3-74 shows statewide land cover data showing the distribution of
forested, shrub/scrub, and grasslands areas throughout the state.
Figure 3‐74: Colorado Land Cover by Vegetation Type

Colorado State Forest Service

Colorado Natural Hazards Mitigation Plan

3‐215

Section 3 – Risk Assessment

Wildfire risk represents the possibility of loss or harm occurring from a wildfire. Risk is derived
by combining wildfire threat and wildfire effects. Figure 3-75 shows the statewide location of the
possibility of loss or harm occurring from a wildfire from low to highest risk. Although wildfires
occur statewide, risk tends to be highest in the foothill and mountain forests or oak shrub land
and conifers. These areas tend to be in the central and western areas of Colorado.
Figure 3‐75: Wildfire Risk in Colorado

Wildland urban interface (WUI) risk index measures the potential impact on people and their
homes from wildfire, and is depicted in Figure 3-76. This risk rating was calculated by
combining housing density with flame length–for example areas with high housing density and
high flame length are rated as “most negative impact.” Central Colorado, reaching north and
south along the Front Range, are at most risk for WUI wildfires.
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Figure 3‐76: Wildfire Urban Interface Risk

Extent (Magnitude/Strength)
Wildfire extent is variable and depends on many factors, including vegetation type, forest health
and density, topography, and atmospheric conditions such as wind, fuel moisture levels, and day
and nighttime temperatures and air moisture. Every year, thousands of small wildfires ignite
across the state with several growing to be large and extremely dangerous.
As shown in Table 3-61 in the Previous Occurrences subsection, notable wildfire events can
range from 200 acres to nearly 138,000 acres. Some wildfires, such as the Last Chance fire in the
Eastern Plain county of Washington, can burn 45,000 acres within a day given the right wind,
heat, and drought conditions. Other wildfires, such as the West Fork Complex in Colorado’s high
mountains, can burn 110,405 acres over several months in forests with significant dead trees as a
result of pest infestation.
Since the 2010 plan update, Colorado has experienced an upswing in multiple large and erratic
wildfires. These wildfires are in part a result of prolonged drought that has resulted in extremely
dry and volatile fuels. The combination of dry fuels compounded by the ample availability of
those fuels as the result of years of fire suppression activities has created conditions where
wildfires are burning faster and hotter than under more historically natural conditions.
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Probability
Wildfire is an annual occurrence in Colorado. The CSFS has conducted several assessments that
address wildfire hazard and risk. The assessments took place in 1999, 2002, 2008, and most
recently with the development of the Colorado Wildfire Risk Assessment Portal (Colorado
WRAP). While slightly different methodologies were used in each assessment, the outcomes
show very similar areas are susceptible to wildland fire in the terms of risk and hazard.
Table 3-60 reflects 2012 data from the Colorado WRAP and shows the percent of area at risk by
county. Rio Blanco County has the greatest area at risk with over 720,000 acres in moderate to
high hazard areas. With over 2,400 wildfires occurring in Colorado on an annual basis, it is
likely that some of these counties will experience wildfires on a regular basis.
Table 3‐60: Colorado Counties by Percent of Acres*

Rio Blanco

Moderate to
High Hazard Area (acres)
721,006.79

Archuleta

180,387.11

867,207.00

20.80%

Garfield

392,063.30

1,892,209.00

20.72%

Douglas

106,219.28

538,527.30

19.72%

Jefferson

85,940.27

497,076.60

17.29%

Eagle

175,314.74

1,088,545.00

16.11%

Mesa

320,256.67

2,141,740.00

14.95%

Routt

217,625.30

1,511,680.00

14.40%

Custer

67,639.71

473,309.80

14.29%

Boulder

64,266.88

480,686.40

13.37%

Teller

44,704.28

357,724.60

12.50%

Fremont

117,448.16

980,558.00

11.98%

Moffat

352,594.89

3,042,580.00

11.59%

Montrose

159,696.68

1,437,765.00

11.11%

La Plata

115,225.92

1,088,385.00

10.59%

Dolores

71,690.37

689,285.80

10.40%

Montezuma

127,447.19

1,303,012.00

9.78%

Pitkin

54,228.61

621,026.90

8.73%

Park

123,202.69

1,414,525.00

8.71%

Clear Creek

21,644.42

253,372.60

8.54%

Delta

60,676.47

735,609.50

8.25%

County

Total Acres in County

Percent Area at Risk

2,065,924.00

34.90%

San Miguel

60,266.53

826,057.50

7.30%

Larimer

116,941.66

1,684,129.00

6.94%

Ouray

21,384.77

347,072.30

6.16%

El Paso

64,875.45

1,182,788.00

5.48%

Rio Grande

28,768.31

584,600.10

4.92%
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County
Summit

Moderate to
High Hazard Area (acres)
18,214.98

Total Acres in County

Percent Area at Risk

396,124.60

4.60%

Gilpin

4,383.12

96,121.98

4.56%

Conejos

36,599.91

826,095.90

4.43%

Huerfano

44,798.64

1,019,181.00

4.40%

Chaffee

24,250.43

649,452.80

3.73%

Pueblo

55,845.18

1,534,410.00

3.64%

Gunnison

45,780.75

2,084,727.00

2.20%

Mineral

11,057.10

561,889.90

1.97%

Hinsdale

13,241.29

719,278.60

1.84%

Saguache

36,317.08

2,027,853.00

1.79%

Costilla

12,143.83

787,009.30

1.54%

Alamosa

6,247.18

462,496.20

1.35%

San Juan

3,330.68

248,753.50

1.34%

Denver

1,112.18

99,617.14

1.12%

Grand

11,745.34

1,196,335.00

0.98%

Adams

5,142.65

768,098.50

0.67%

140.88

21,376.00

0.66%

Lake

1,545.46

245,001.80

0.63%

Las Animas

15,253.64

3,053,720.00

0.50%

Jackson

4,999.14

1,036,872.00

0.48%

Arapahoe

2,097.78

514,107.30

0.41%

Bent

3,231.33

986,368.00

0.33%

Otero

2,622.31

812,672.00

0.32%

Prowers

2,583.60

1,052,352.00

0.25%

Weld

6,252.99

2,570,639.00

0.24%

Elbert

1,497.50

1,362,591.00

0.11%

Baca

1,255.33

1,636,544.00

0.08%

Crowley

199.13

512,128.00

0.04%

Lincoln

228.30

1,655,424.00

0.01%

Broomfield

Kiowa

66.30

1,142,912.00

0.01%

Washington

22.33

1,615,424.00

0.00%

Cheyenne

8.13

1,140,096.00

0.00%

Yuma

8.10

1,516,160.00

0.00%

Kit Carson

0.00

1,383,424.00

0.00%

Logan

0.00

1,180,736.00

0.00%

Morgan

0.00

827,968.00

0.00%

Phillips

0.00

440,192.00

0.00%

Sedgwick

0.00

351,680.00
*Risk assessment based on 2012 data
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Previous Occurrences
Across Colorado, 2,440 wildfires occur every year. 97 percent are contained under 100 acres.
17% of all wildfires are caused by lightning. Table 3-61 presents a list of the significant wildfire
events that have taken place in Colorado between 1937 and 2013.
Table 3‐61: Notable Fire Events in Colorado, 1937 to 2013
Year

Location

Costs/Losses

1937

Roosevelt NF

1 death

1976

Battlement Mesa, Grand Junction

3 deaths, 880 acres

1985

Columbia

1 death

1986

Montrose

4 deaths

1988

Lefthand Canyon, Boulder Co.

2,500 acres

1989

Black Tiger, Boulder Co.

$10,000,000, 44 structures, 1,778 acres

1989

Panorama, Garfield & Eagle Counties

Unknown

1990

Olde Stage, Boulder Co.

10 structures, 3,000 acres

1991

Routt NF

1 death

1992

Glenwood Springs

1 death

1994

Hourglass (Pingree Park)

13 structures, $2,200,000

1994

Wake, Delta Co.

$2,675,000, 3 structures, 4,000 acres

1994

South Canyon, Garfield Co.

14 deaths, 2,115 acres

1994

Roxborough, Jefferson Co.

100 acres

1996

Buffalo Creek, Jefferson Co.

$3,835,000, 10 structures, 12,000 acres

1999

Battlement Mesa

9 structures

2000

Eldorado, Boulder Co.

$2,000,000

2000

Bobcat, Larimer Co.

18 structures, 10,600 acres

2000

Hi Meadow, Jefferson Co.

51 structures, 10,800 acres

2000

Pony Fire

4 structures, 5,240 acres

2000

Eldorado Fire‐Walker Ranch

1,061 acres

2000

Bircher (Mesa Verde)

19,709 acres

2001

Larkspur

1 death

2001

Armageddon‐Carter Lake

1,216 acres

2002

Snaking Fire

2,590 acres, 2 structures

2002

Cuerno Verde Fire

388 acres, 2 structures, 2 deaths

2002

Black Mountain Fire

200 acres, 1 injury

2002

Schoonover Fire

3,862 acres, 12 structures, 1 bridge, 2 injuries

2002

Iron Mountain Fire

4,440 acres, 200+ structures, 3 injuries

2002

Spring & James John/Fisher (Trinidad Complex)

17,295 acres, 6 injuries

2002

Ute Pass Fire
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Year

Location

Costs/Losses

2002

Coal Seam Fire

12,209 acres, 99 structures & 14 outbuildings

2002

Hayman Fire

137,760 acres, 5 deaths, 16 injuries, 600
structures

2002

Dierich Creek/Long Canyon (Miracle Complex)

3,951 acres, 1 injury

2002

Missionary Ridge Fire

70,485 acres, 56 structures, 52 injuries, 1 death

2002

Million Fire

9,346 acres, 11 structures

2002

Mt. Zirkel Complex

31,016 acres

2002

Wiley Ridge Fire

1,084.5 acres

2002

Valley Fire

400 acres, a few homes

2002

Burn Canyon Fire

31,300 acres, 9 injuries

2002

Big Elk Fire

4,413 acres, 1 air tanker, 3 deaths

2002

Big Fish

17,056 acres, 1 lodge, 7 cabins

2002

Long Mesa

2,601 acres, 3 homes

2002

Panorama Fire

1,700 acres, 4 homes

2003

Brush Mountain

5,292 acres

2003

Overland

3,439 acres, 12 homes

2003

Cherokee Fire

1,200 acres, 2 homes

2004

Picnic Rock

8,908 acres, 1 home

2005

Mason

11,357 acres

2006

Mauricio Canyon

3,825 acres

2006

Yuma County

23,000 acres

2006

Thomas

3,347 acres

2006

Mato Vega

13,820 acres

2007

Newcastle

1420 acres

2007

Bear

1526 acres, 1 home, 2 structures

2007

Wolf Park

150 acres

2007

Holms Mesa

180 acres

2008

Ordway

8900 acres, 14 homes, 10 structures, 3 Deaths

2008

Incline

30 acres

2008

Bridger

45,800 acres

2008

Nash Ranch

1115 acres, 2 structures

2008

Ferguson

190 acres

2008

Housetop

143 acres

2009

Olde Stage

1300 acres, 3 homes, 2 structures

2009

Newlin Creek

142 acres

2009

Grammar

801 acres

2009

Spring Creek

1,340 acres
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Year

Location

Costs/Losses

2010

Parkdale

628 acres, 1 home, 1 structure

2010

Fourmile Canyon

6280 acres, 169 homes, 5+ structures

2010

Reservoir Road

710 acres, 2 homes, 3 structures

2011

Chrystal

3,000 acres

2012

Lower North Fork

4,140 23, homes, 3 deaths

2012

Little Sand

22,400 acres

2012

Weber

10,000 acres

2012

Waldo Canyon

15,364 acres, 509 homes, 2 deaths

2012

High Park

87,250 acres, 259 homes, 2 deaths

2012

Springer

1,100 acres

2012

Last chance

45,000 acres

2013

Fern Lake

3,498 acres

2013

Ward Gulch

485 acres

2013

Black Forest

14,280 acres, 498 homes, 2 deaths

2013

Collins

388 acres

2013

Wild Rose

1,067

2013

Lime Gulch

511 acres

2013

Brush Creek

403 acres

2013

Royal Gorge

3,218 acres

2013

East Peak

13,572 acres

2013

Citadel

2,009 acres

2013

East Tschuddi

647 acres

2013

Ox Cart

1,152 acres

2013

Red Canyon

390 acres

2013

Big Meadows

617 acres

2013

West Fork Complex

110,405 acres

Sources: Teie & Weatherford 2000, Wildfire Hazard Mitigation Plan 2007, CSFS 2009 Fire Report, WebEOC

Case Study
The Black Forest Fire: Under Red Flag weather conditions, a lightning strike starts a wildfire in
the Wildland Urban Interface on June 11th 2013 and ultimately grows to 15,000 acres.
Eventually, this became the single most destructive fire in Colorado history in terms of
residential properties lost. This was the second time in less than a year that a fire in El Paso
County set such a record; the 2012 Waldo Canyon Fire was previously the most destructive in
Colorado history. Due to both the proximity in geography and time between these fires, residents
in El Paso County were once again traumatized.
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A total of 596 impacted residences of which 498 properties were verified through the FEMA
preliminary damage assessment process were destroyed. Not all residents were accounted for,
eventually resulting in multiple deaths being discovered as a result of the wildfire. Those
residents with home-based businesses are experiencing loss of income. In addition, families lost
cherished pets as the fast moving fire prevented them from evacuating their animals.
The Colorado National Guard provided aircraft and personnel to support fire suppression efforts,
assist with road closures, and provide security for evacuation areas and check points. Other State
assets contributed fire, emergency management, and recovery liaison assistance. The Colorado
Division of Local Government provided technical assistance to El Paso County in establishing a
Disaster Assistance Center (DAC) and is providing ongoing recovery services. The Colorado
Department of Public Health and Environment (CDPHE) provided air monitoring, published
daily smoke related health advisories, assisted in the coordination of tetanus vaccines for resident
re - entry, and coordinated mental health services in the DAC. 130 people reached out to local
mental health resources, and provided a Crisis Counseling overview to over 1,200 local residents
at a community meeting. Recovery activities included: assisting evacuees with insurance
questions and providing housing vouchers.
The American Red Cross provided food and shelter during the wildfire and provided case
management and other emergency assistance. Four shelters would be opened to assist with
human sheltering in response to local evacuations; these shelters resulted in 1,000 overnight
stays. Additionally, surrounding counties and non-governmental organizations opened eleven
large and / or small animal shelters; housing 4,000 animals. Non-governmental organizations
(NGO) provided support to multiple large and small animal shelters in three counties. The
Salvation Army provided thousands of meals, as well as spiritual and emotional care assistance.
Additional NGOs lead the donations collections services and providing survivors with vouchers
to collect needed items at various outlets. NGOs also provided assistance in the form of
counseling and referrals, food boxes, gas cards, clothing, hygiene products, diapers and formula,
furniture and household goods. United Way 211 provides volunteer coordination and information
referral services. Samaritan's Purse and the Southern Baptists are assisting residents who lost
their homes sift through ashes.
Losses to the utilities and County estimated approximately $12 million. Utility damage included
poles, transformers and wires, while damage or destroyed property of El Paso County included
roadway guardrail, culverts, road signs, fencing, and storage facilities.
Impact Analysis
Wildfires play a significant role in the development of Colorado’s diverse ecosystems. Through
time, wildfires have been both beneficial and destructive. That relationship is measured, in part,
by the number and frequency of wildfires, how they were ignited, the cost of suppression, and
the dollar value of what was burned, the negative impact on the environment and the related
costs to infrastructure, air and water quality, and human values/benefits.
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Wildfires have post fire impacts that may contribute to the susceptibility of mudslides,
landslides, and floods in areas where fire has burned off vegetation. In recent years, roads,
residential structures and outbuildings have suffered prolonged damaging impacts from flood,
mudslides, and siltation of municipal water sources in areas scarred by wildfires.
Large fire incidents, such as the High Park, can leave critical watersheds in need of emergency
and long - term rehabilitation. Wildfire can cause water repellency and consume plant canopy,
surface plants and litter, and structure-enhancing organics within soil. Changes in soil moisture,
structure, and infiltration can accelerate surface runoff, erosion, sediment transport, and
deposition. Intense rainfall and some soil and terrain conditions can contribute to overland runoff
and in - channel debris torrents. Mineralization of organic matter, interruption of root uptake, and
loss of shade can further impact water quality by increasing stream temperatures and nutrient
concentrations. Where wildfires are unnaturally large and severe, watershed effects are likely to
be negatively skewed.
Fire effects are the physical, chemical, and biological impacts of fire on ecosystem resources and
the environment. The abiotic effects of fire include its role in changing air quality, water quality,
soil properties, and nutrient cycling. Biotic effects include altering vegetation and related
impacts on wildlife. Fire effects are the result of an interaction between the heat regime created
by fire and ecosystem properties. The particular effect of fire on any one of these components
(i.e., the fire severity) is not fixed, but will vary according to site characteristics and fire
behavior. For example, the effects of a fire burning under the same conditions may be very
different on soils of different textures. Likewise, the effects of fires burning under different fuel
and weather conditions can be very different on similar soils.
Pollutants emitted from fires can be harmful to human health and welfare. As a result of these
risks, increasingly effective smoke management policies and air quality standards are being
implemented. This section covers the components of smoke, how smoke affects air quality, how
to characterize and predict the amount and movement of emissions from fire, and air quality
regulations.
Fire can effect water quality both directly, by increasing temperature and nutrients, or indirectly,
by increasing sedimentation and turbidity, and altering channel morphology. Fires affect
physical, chemical, and biological soil properties directly by transferring heat into soil and
indirectly by changing vegetation and the dynamics of nutrients and organic matter. Fires affect
plants directly, by injury and mortality, and indirectly, by changing resource availability. These
effects translate into vegetation changes at the plant, population, and community level. Fire can
affect wildlife directly through injury and mortality; however the most profound effects of fire
are caused indirectly by altering wildlife habitat.
For the 2011 plan update, an analysis (below) was conducted in an effort to identify those key
areas that would have some degree of impact were a wildfire to occur. This was to be a
generalized summary to place wildfire consequences into context. Based upon the information
gathered during the 2011–2013 wildfires seasons, there is no significant change to Table 3-62.
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Table 3‐62: Wildfire Impact Summary
Consideration

Description

General Public

Deaths and injury have occurred in past events. Staff, recreationists, campers,
property owners in remote areas or the wildland urban interface areas, and
persons with breathing difficulties may all be impacted. Secondary impacts may
negatively affect water quality and downstream water users.

First Responders

Exposure exists to response personnel performing routine duties when event
occurs; fire event ‐ related duties may cause significant danger to response
personnel including evacuation, suppression, law enforcement, and damage
assessment. The tragic event on Storm King Mountain near Glenwood Springs
took the lives of 14 firefighters.

Property

Buildings, vehicles, signage, and / or any unsecured property may be affected
during an event. Property may be destroyed, have significant structural damage,
or be affected by smoke. State historical, recreational, natural and wildlife
properties / facilities at risk.

Facilities and Infrastructure

Buildings, equipment, vehicles, and communications and utility infrastructure are
exposed and lost to wildfires every year in Colorado. The number of state assets
in high or moderate fire risk areas total 2,456. State asset value located in high or
moderate fire risk areas is $1.5 billion.

Economic

Potential loss of facilities or infrastructure function or accessibility and uninsured
damages. Potential impact to tourism and land development activities depending
on severity of the fire season and location of fire events. Depending on nature of
area where fire occurs, many home based businesses will be impacted due to
evacuation, lack of utility service, or through destruction of property.

Environment

Significant impact related to loss of forest or grasslands, impacts to water
quality, erosion and sedimentation may affect critical infrastructure and natural
waterways. Loss of ground vegetation may encourage landslides, mudslides, or
other geologic movement of land. Dead or damaged trees are at risk of falling.
Annual average of 86 square miles of State and private land is burned.

Continuity of Government
and Services

Potential loss of facilities or infrastructure function or accessibility or ability to
provide services. Power interruption is likely if not adequately equipped with
backup generation. Potential decrease in property tax collection by local
government and special districts due to loss of structure or land value may
impact service provision.

Confidence in Government

Public holds high expectations of government capabilities for warning, public
information, and response and recovery activities related to wildfires. Recent
and past events indicated a high expectation from evacuees for the provision of
real ‐ time property ‐ level damage assessments (e.g., what properties are
confirmed destroyed, damaged, or unaffected).

Critical Assets

Potential impact to water treatment facilities, government buildings, public
safety facilities and equipment, healthcare services. Scour on bridge pilings may
result in bridge and road closures.
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Vulnerability and Potential Losses by Jurisdiction
Wildfires will negatively affect Colorado with a variety of impacts. Forested lands and any
surrounding urban areas (WUI) are most at risk to wildfires. Potential risks include destruction of
land, property and structures as well as injuries and loss of life. Typically rare, but occurring
over the last several years, death and injury may occur at the beginning stages of wildfires when
sudden flare-ups occur from high wind conditions. In most situations, however, people have the
opportunity to evacuate the area and avoid bodily harm.
Recent studies have determined that one in every four homes in Colorado is in the red zone, or
interface areas of high wildfire risk. From the beginning of 2012, wildfire and related urban
conflagrations have destroyed over 1,000 homes, over half of which were in one county. Not
only does wildfire destroy structures, but it places significant strains on local and regional
economics which are often dependent on tourism to support businesses and the local tax base.
Figure 3-77 depicts a WUI risk index to measures the potential impact on people and their homes
from wildfire. This ratio was calculated by isolating the areas within the wildland urban interface
that were identified as at a higher risk within each county and determining the density of those
areas in relationship to the overall size of the county. Labels depict the county ratio overall rank.
Figure 3‐77: Wildland Urban Interface Risk Ratio Rank in Colorado by County
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Jefferson and Clear Creek Counties have the highest WUI Risk Ratio in Colorado. Denver also
ranks high, but this may be a statistical anomaly that required further analysis. Other counties
with higher WUI Risk Ratios include Arapahoe, Boulder, Eagle, Summit, Pitkin, Ouray,
Hinsdale, La Plata and Archuleta.
General wildfire risk represents the possibility of loss or harm occurring from a wildfire as
shown in Figure 3-78. Risk is derived by combining wildfire threat and fire effects. The wildfire
risk ratio calculates the percentage of high wildfire risk areas within each county relative to the
overall size of the county. Labels in Figure 3-78 depict the county ratio overall rank.
Figure 3‐78: Wildland Risk Ratio Rank in Colorado by County

Douglas, Rio Blanco, and Garfield Counties show the highest Wildfire Risk Ratio of any
Colorado county. These counties are followed by Larimer, Boulder, Jefferson, El Paso Counties
along the Front Range, and Moffat, Eagle, Mesa, Montrose, Dolores, Montezuma on the West
Slope, in addition to Teller, Fremont, Custer and Archuleta counties.
This year, the State has integrated a new element into its vulnerability analysis. Figure 3-73
overlays statewide wildfire threat data with the Colorado social vulnerability assessment.
Wildfire threat represents the likelihood of an acre burning and is derived by combining
information about surface fuels, canopy fuels, fire behavior, historical fires, weather, and terrain
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conditions. The wildfire threat map displays areas in the state that are classified in the moderate
to highest threat categories.
Figure 3-79 shows areas in the state that have both a high wildfire threat and a medium to high
levels of social vulnerability. In addition to having elevated wildfire risk, it is likely that these
areas will be less able to prepare, respond, withstand or recover from a wildfire due to their
elevated levels of social vulnerability.
Table 3‐79: Social Vulnerability to Wildfires in Colorado

This map integrates the physical and human elements of wildfire hazards by combining physical
and social vulnerability spatial models. On its own, the social vulnerability map can inform
communities about disparate social conditions across the state. When combined with physical
hazard analyses, the new map illustrates where human harm may occur in a disaster situation.
This information is valuable for both mitigation and disaster response activity.
Areas of social vulnerability coincide with wildfire risk, and Colorado counties with the highest
degree of vulnerability in Eagle, Garfield, Delta, Montezuma, La Plata, Las Animas, Costilla,
Chaffee, Fremont, Saguache, and Huerfano Counties. Eastern Plains counties of Morgan, Otero,
Lincoln, and Kit Carson also have high to medium high social vulnerability to wildfire.
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Based upon a recent (2013) review of local mitigation plans, Figure 3-80 illustrates the counties
that have assessed the risk of wildfire and which have included actions in the plan to mitigate the
hazard. Generally, for those counties with plan, the counties addressing wildfire tend to have the
most risk; however recent wildfires suggest that this hazard should be addressed in a greater
number of Eastern Plains local mitigation plans. Counties addressing mitigation through
development of actions is also generally related to risk, but shows a similar relationship to
assessing the risk in that Eastern Plains counties should be including wildfire mitigation actions
in future planning efforts.
Figure 3‐80: Wildland Hazard in Local Mitigation Plans

Future Development
According to a 2012 Denver Post article, within the last 20 years a quarter-million people have
moved into Colorado’s red zones, or those areas of the state most at risk for wildfires such as the
WUI. Based on projections, the areas at greatest risk of wildfires is correlated with continuing
population growth over the next 25 years.
Local jurisdictions, with the support and active participation by state and federal partners,
address wildfire vulnerability through emergency response and mitigation. Mechanisms for
emergency response are well established but increasingly stretched and expensive as more homes
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are built in the WUI and need to be protected. Mitigation programs and resources are existing,
but often not appropriately resourced, yet remain a focus of discussion in many communities as
they look for ways to diminish the danger and cost of wildfire.
Development and population growth can contribute to increased exposure of people and property
to hazards. Understanding changes in hazard exposure over time is an important element of
comprehensive hazard mitigation planning. In the context of wildfire, increased population
growth and development along the wildland urban interface has increased human exposure to
wildfire in a number of Colorado communities. By identifying areas with significant potential for
population growth and/or future development in high-risk areas, communities can identify areas
of mitigation interest and reduce hazard risks associated with increased exposure.
Table 3-63 provides county-scale wildfire exposure projections by comparing wildfire risk ratios
and population growth forecasts between 2010 and 2020. Wildfire risk represents the possibility
of loss or harm occurring from a wildfire. It was derived by combining wildfire threat with fire
effects data collected by the Colorado State Forest Service Colorado Wildfire Risk Assessment
Project. The Wildfire Risk Ratio calculates the percentage of moderate to high wildfire risk areas
within each county relative to the overall size of the county. Below is the methodology used to
determine the exposure projections for each county.
Wildfire Exposure Projections
County Growth Projections (%), 2010 to 2020
Wildfire Risk
Ratio

‐0.8% to 1.0%

1.1% to 1.5%

1.6% to 2.0%

2.1% to 4.6%

0.153 – 0.528

High

0.039 – 0.152
Moderate

0.000 – 0.038
Source: CO Department of Local Affairs; COWRAP

Exposure to wildfire is expected to increase across the state of Colorado between 2010 and 2020
as development and population growth continue. The darker colors in Tables A and B illustrate
relative rates of increase in exposure between counties.
Table 3‐63: Wildfire Exposure Projections, 2010 to 2020
Wildfire Risk Ratio

% Projected Population
Growth, 2010 ‐ 2020

Garfield

0.006

2.6%

Douglas

0.003

2.1%

Archuleta

0.001

3.4%

San Miguel

0.113

3.4%

County
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Wildfire Risk Ratio

% Projected Population
Growth, 2010 ‐ 2020

Park

0.000

3.3%

Custer

0.004

3.1%

Summit

0.132

3.0%

Eagle

0.000

2.7%

Delta

0.007

2.4%

El Paso

0.000

1.6%

Elbert

0.031

4.6%

Lake

0.008

2.7%

La Plata

0.000

2.7%

Weld

0.000

2.7%

Broomfield

0.089

2.4%

Chaffee

0.074

2.4%

Ouray

0.019

2.3%

Larimer

0.120

1.9%

Montrose

0.291

1.9%

Montezuma

0.094

1.8%

Rio Blanco

0.000

1.2%

Grand

0.053

2.0%

Routt

0.061

1.9%

Las Animas

0.259

1.8%

Mineral

0.011

1.8%

Pitkin

0.001

1.8%

Saguache

0.002

1.8%

Adams

0.002

1.8%

Gilpin

0.007

1.6%

Gunnison

0.004

1.6%

Hinsdale

0.152

1.6%

Teller

0.000

1.5%

Dolores

0.000

1.4%

Fremont

0.002

1.4%

Mesa

0.026

1.3%

Boulder

0.042

1.2%

Arapahoe

0.001

1.5%

Morgan

0.000

1.5%

Alamosa

0.000

1.4%

County
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Wildfire Risk Ratio

% Projected Population
Growth, 2010 ‐ 2020

Cheyenne

0.115

1.4%

Denver

0.001

1.4%

Pueblo

0.125

1.4%

Rio Grande

0.094

1.4%

Costilla

0.090

1.2%

Jefferson

0.000

0.7%

Moffat

0.001

0.6%

Conejos

0.018

1.0%

Crowley

0.039

1.0%

Kiowa

0.000

1.0%

Otero

0.033

1.0%

Sedgwick

0.000

1.0%

Yuma

0.023

1.0%

Jackson

0.528

0.9%

Clear Creek

0.004

0.8%

Huerfano

0.022

0.8%

Prowers

0.002

0.8%

Lincoln

0.002

0.7%

Logan

0.054

0.7%

San Juan

0.000

0.6%

Kit Carson

0.021

0.4%

Baca

0.042

0.3%

Bent

0.000

0.1%

Phillips

0.000

‐0.3%

Washington

0.000

‐0.8%

County

Exposure Projection

Source: CO Department of Local Affairs; COWRAP

Continuing outreach for education and adoption of building codes that are strong in the use of
building resistant materials and defensible space are necessary to keep up with increasing
wildfire risk.
Resources





Colorado State Forest Service (CSFS)
The Denver Post
U.S. Fish and Wildlife
U.S. Forest Service
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Risk to State Assets and Critical Facilities
State owned and operated assets and critical facilities are included in this analysis. State lands are
not included as part of this overall all-hazard analysis but will be further evaluated and
considered for independent analysis during the next planning process. However, state-owned
lands were evaluated in the flood and drought specific mitigation plans, two of the state’s top
three priority hazards. An overview of state assets is provided Section 2, providing the total
number of state assets and critical facilities by county.
State Asset Description
The bulk of asset analysis in the State Plan is focused on a database of insured state assets from
the Colorado Office of Risk Management (ORM). The ORM database is comprised of agency
reported business or infrastructure locations with building and content value. Also included are
building leases where there is only content value reported. Other data sources providing assets
included the Offices of Risk Management at the University of Northern Colorado, the University
of Colorado system, and the Colorado State University system. The attached flood and drought
mitigation plans go further into state asset analysis by looking at impacts to managed state land
(land board, parks, wildlife areas, fisheries, etc.) with associated revenue and tourism
considerations.
Critical Asset Description
State owned critical assets were determined by evaluating the state asset database occupancy and
use code. State assets that reflected uses related to utility systems (water, wastewater, power,
telecommunications, fiber optic), public safety (police, fire), the Capitol and Judicial Building,
group quarters housing (custodial, dormitory), healthcare (hospitals, clinics), child care, labs,
hazardous materials storage, and research facilities are considered to critical assets for this plan
update.
State Assets Summary
Between the 2010 and 2013, the number of state assets evaluated the State Plan increased from
7,573 to 8,165. During this period, the total building and content value reported by state agencies
for the assets increased from $18 billion to nearly $$19.8 billion, or an increase of 12 percent.
This increase in the number of assets included in the analysis is a result of a greater number of
records included in the overall state asset database and enhanced georeferencing performed on
the 2013 records. This enhanced georeferencing, or identifying the geographic location of the
asset, allowed for enhanced analysis of assets falling into the geographic extent of natural
hazards in the state in terms of total counts and value.
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Vulnerability and Estimated Losses
Two primary approaches were taken to evaluate the vulnerability to, and potential losses of, state
assets and critical facilities. Between these two approaches, fourteen of the sixteen hazards
profiled as part of the overall risk assessment were included in the evaluation. Hazards with
discrete geographic extent were mapped in relation to state assets.
High Priority Hazards
One approach looked to what the SHMT Steering Committee considers Colorado’s highest
priority hazards: flood, wildfire, and drought. The evaluations for these three hazards are more
extensive than for other hazards in relation to the vulnerability of state assets and potential
losses. This in-depth look was justified for these hazards not only because of the high
prioritization, but also because the availability and structure of available data allowed for a
greater detailed analysis with resulting maps and tables. Information provided on drought and
flood was pulled directly out of the stand-alone mitigation plans (included as supporting
documents to the State Plan) developed for each hazard.
Direct Loss and Remaining Hazards
The second approach in evaluated losses was to look at hazards reported by the Office of Risk
Management as causing damage to state assets dating back to year 2000. These hazards include
earthquake, wildfire, flood, hail, landslides, lightning, severe wind, and winter storm. Remaining
hazards considered with respect to state asset losses are avalanche, expansive soils, extreme heat,
subsidence, and erosion and deposition.
Mitigation Team staff determined that pest infestation has limited, if any, direct significant
impact on state assets that would be mitigated. The precipitation hazard shown in Table 3-64
shown because the hazard causing damage to state assets (primarily exposing roof leaks), but is
not included in of the relatively minor damage costs and it is no longer addressed in the State
Plan as a primary hazard.
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Table 3‐64: Real Property Losses on State Assets by Hazard, 1/1/2000 to 9/12/2013
Natural Hazard

2000 ‐ 2010

Total Loss
Events

2010 ‐ 2013

Event Count

Event
Count

Losses
Incurred ($)

Earthquake

2

0

$0

2

Wildfire

5

8

$150,800

13

Flood

11

52

$20,983,638

63

Hail

37

27

$836,107

64

Landslide, Mudslide/Debris Flow, and Rockfalls

12

2

$19,401

14

Lightning

99

21

$1,541,028

120

Precipitation

22

8

$92,405

30

Severe Wind

98

63

$221,607

161

Winter Storm (includes extreme cold)

65

20

$500,008

85

Totals

352

201

$24,344,994

553

Source: State Office of Risk Management
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Avalanche
State assets exposed to avalanches are few in number but are high in value. There are twelve
assets identified in avalanche areas located in six counties. These state assets are shown in Figure
3-71 and valued at $42 million. The locations of these assets include Conejos, Rio Grande,
Mineral, Saguache, Grand and Pitkin Counties.
Figure 3‐71: State Asset Exposure to Avalanche

Although avalanches typically pose a greater risk to the life and safety of outdoor enthusiasts
than structures in Colorado, the Colorado Avalanche Information Center (CAIC) and Colorado
Department of Transportation (CDOT) work cooperatively throughout the snow season to
minimize impact to the state’s vulnerable mountain roads. There are 21 avalanche corridors
currently identified on the state highways system as shown in Table 3-65. The approximate
number of slide paths that CDOT and CAIC crews monitor and/or control range from 2 to 137.
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Table 3‐65: State Highway System Avalanche Corridors and Monitored Slide Paths
Avalanche Corridor

Slide
Paths

Avalanche Corridor

Slide
Paths

Avalanche Corridor

Slide
Paths

US 6 Loveland Pass

24

SH 82 Independence
Pass

60

US 50 Monarch Pass

19

US 40 Berthoud Pass

25

SH 133 Crystal River and
McClure Pass

22

SH 145 Lizard Head Pass

48

I‐70 Georgetown to
Frisco

28

SH 139 Douglas Pass

8

US 160 Wolf Creek Pass

61

I‐70 Ten Mile Canyon

25

US 24 Battle Mountain

11

US 285 Poncha Pass

2

I‐70 Vail Pass

21

SH 91: Fremont Pass

13

US 550 Coal Bank Pass

20

SH 65 Grand Mesa

3

SH 14 Cameron Pass

10

US 550 Molas Pass

50

I‐70 Vail Pass

2

SH 17 Cumbres & La
Manga Passes

15

US 550 Red Mountain Pass

137

Every winter, CDOT regularly monitors and/or controls over 275 of the approximately 600
known avalanche slide paths in Colorado to help prevent avalanches from impacting Colorado
highways. During the 2011-2012 winter season, CDOT triggered 516 avalanches with explosives
and handled 83 natural occurrences, all of which impacted Colorado highways. CDOT
experienced 332 hours of road closures due to avalanche control, resulting in a total of 13,221
feet of snow covering the centerline of the roadway.
The roads were closed a total of 370 hours for avalanche hazard mitigation. There were no
injuries, fatalities or equipment damage reported for avalanche mitigation operations for the
2011-2012 winter season, and no reported losses to state highway infrastructure. Although
protecting highway infrastructure is one benefit from implementing avalanche control mitigation
activities, CAIC and CDOT programs are equally, if not more focused, on reducing the
economic and human impacts of avalanches on recreation, tourism, commerce, industry, citizens
and visitors.
There are also a number of buildings, primarily storage facilities that lie in avalanche areas.
While state park and preservation lands could potentially be impacted by avalanche, they have
previously occurred in state-owned undeveloped areas and there is little potential for losses
associated with state facilities.
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Drought
Information included in this drought section is an excerpts from the 2013 Colorado Drought
Mitigation and Response Plan, pages 71-72 and 82.
Vulnerability to state facilities and other assets from drought varies depending on the asset. For
state-owned or operated facilities (e.g., buildings, dams, ditches, etc.) the primary vulnerability is
to catastrophic loss due to wildfires that can be made more severe by drought conditions. These
facilities can be damaged due to prolonged droughts. For example, a building can be in an area
with mandatory municipal watering restrictions, and as a consequence landscaping can be
damaged or lost, incurring costs to the State. Dams and ditches, which are built to hold water,
can become weakened if left dry for extended periods of time. The at-risk critical assets, impacts,
and approximate value of assets are shown in Table 3-66, modified from the 2007 and 2010
Updates to the Colorado Drought Mitigation and Response Plan.
Table 3‐66: Critical Assets at Risk to Drought
State Assets at Risk (Buildings,
Landscaping, Vehicles,
Equipment)
Agricultural & Stock Businesses

Colorado Parks and Wildlife

State Buildings

Instream Flows

Impacts

Approximate Value of Assets

Animal Program losses, economic
loss, tourism, hatcheries, stock
ponds, agriculture and stock
activities, etc.

Unknown

Revenue from licenses, water
activities, tourism, park visitation,
revenue from water activities,
biological loss – State Forest and
park land trees – dead trees, beetle
activity, wildfires, impacts to
tourism

Unknown

Wells can dry up, would need to re‐
drill, loss of landscaping, possible
wildfire exposure

Unknown

Economic loss, biological loss

Unknown

Drought vulnerable critical infrastructure includes dams, transmountain ditches, and irrigation
ditches. Instream flow rights are non-consumptive ‘in-channel’ or ‘in-lake’ water rights that can
only be held by the Colorado Water Conservation Board. These rights designate minimum flows
between specific points on a stream, or water levels in natural lakes. Table 3-67 lists some key
impacts to sub-sectors that were identified during the literature review and interview portion of
the vulnerability assessment, in addition to those listed in Table 3-66.
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Table 3‐67: State Assets Key Impacts
State Assets
Sub‐sector

Key Impacts

State‐owned or
operated buildings

Increased exposure to wildfires, increased wear and tear on building exterior and HVAC
systems due to degraded air quality, and water shortages due to out‐of‐priority rights
or restrictions imposed by municipality, landscaping loss.

Critical infrastructure

Decreased water levels in dams can cause structural damage, dry ditches can be
damaged by animal holes and increased vegetative growth and high sediment loading
resulting from low reservoir levels or wildfire debris can damage structures.
Drought causes extensive damages to state rights of way through accumulation of dust
and dirt on right of way fences and stormwater diversion utilities.

State Land Board

Decreased forage and crop yields on leased lands, negative impacts to lands if lessees
do not appropriately adjust grazing allowances, and decreased mining activity if water
is not available for production.

State Parks

Low reservoir and stream levels can deter visitors and prevent water‐based recreation,
park closures and campfire restrictions can result from severe wildfires, negative media
portrayal is possible, and visitation decline results in lower operating budget.

Aquatic habitat

Impacts to flow levels, water quality and fish populations and increased management
requirements

Instream flow rights

Junior rights associated with instream flows mean that adequate water flow

Many state assets are conservation areas or protected wildlife that cannot be adequately
evaluated based on the revenue they generate. Colorado is renowned for its wilderness areas and
outdoor recreation activities, and the value of these areas goes far beyond any revenue stream.
Still, economic consideration is important because the revenues generated by state assets help to
maintain protected areas. The following sections offer discussion on building values, land values,
and revenue streams for the state agencies listed above.
A list of state-owned buildings was provided by the Colorado Risk Management Office. This list
is fairly comprehensive but may not be a complete inventory of state buildings (i.e., university
campuses are not reflected in the list and there are individual counties that maintain their own
lists of local assets, which may be more comprehensive than the statewide dataset). Critical State
of Colorado 73 Drought Mitigation and Response Plan August 2013 infrastructure data (limited
to dams for the quantitative analysis) were obtained from the Homeland Security Infrastructure
Program (HSIP) Freedom database, which in turn used information from the National Inventory
of Dams from 2012. Table 3-76 summarizes building values and dam storage volumes by
county, along with the vulnerability ranking (1 through 4, where 1 is the lowest vulnerability and
4 is the highest vulnerability) for the overall ‘structures’ category. The vulnerability ranking is a
weighted average of spatial inventory and vulnerability metrics–the spatial inventory establishes
the relative presence of the drought-vulnerable item or sub-sector (in the case of structures, the
items are buildings and dams), and the vulnerability metrics establish relative impacts to drought
(for structures, the metrics are relative weight of dams to buildings and rating on the wildfire
susceptibility index). The result of combining these into a weighted average based on spatial
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density is the overall vulnerability ranking. See Annex B in the Colorado Drought Mitigation and
Response Plan for a thorough explanation of the vulnerability ranking methodology.
In Table 3-68, counties that are ranked 2.6 or above are highlighted to draw attention to the
building values and the dam storage volume. Most of these counties have a considerable amount
of storage in state-owned or operated dams, and their buildings may be within a moderate or high
wildfire threat area. The next step to improving this loss estimate would be to expand the
database to include not just dams, but other state-owned water conveyances like ditches and
channels. Instead of storage volume, the cost to repair or replace these assets would be another
source of information that could be used to estimate potential costs due to drought impacts.
Table 3‐68: Building Values and Dam Storage by County
County
Adams
Alamosa
Arapahoe
Archuleta
Baca
Bent
Boulder
Broomfield
Chaffee
Cheyenne
Clear Creek
Conejos
Costilla
Crowley
Custer
Delta
Denver
Dolores
Douglas
Eagle
El Paso
Elbert
Fremont
Garfield
Gilpin
Grand
Gunnison
Hinsdale

State‐owned or
Operated Building Value
$227,169,465
$340,536,320
$249,051,917
$10,491,399
$1,764,023
$158,109,450
$13,074,922
$1,634,565
$100,240,329
$727,793
$138,951,976
$60,349,568
$1,914,541
$83,299,224
$938,983
$35,834,072
$3,297,933,750
$851,235
$34,133,292
$19,563,756
$254,453,976
$2,427,142
$462,374,405
$929,385,528
$2,096,949
$10,681,265
$302,986,951
$583,278
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State Owned Dam
Storage Volume (acre‐
feet)
0
0
85
2,149
75,241
0
0
0
0
0
0
14,965
0
0
0
1,333
0
0
0
576
0
0
0
4,826
0
220
2,137
12,829

Structure (buildings and
dams) vulnerability ranking
2.0
1.7
2.0
3.3
3.0
2.0
2.0
1.7
2.0
2.6
1.7
3.0
2.0
1.7
2.0
2.3
1.7
2.3
2.3
3.3
2.0
1.7
2.3
2.6
1.7
2.0
2.3
2.4
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County
Huerfano
Jackson
Jefferson
Kiowa
Kit Carson
La Plata
Lake
Larimer
Las Animas
Lincoln
Logan
Mesa
Mineral
Moffat
Montezuma
Montrose
Morgan
Otero
Ouray
Park
Phillips
Pitkin
Prowers
Pueblo
Blanco
Rio Grande
Routt
Saguache
San Juan
San Miguel
Sedgwick
Summit
Teller
Washington
Weld
Yuma

State‐owned or
Operated Building Value
$41,029,129
$8,906,669
$1,236,466,072
$1,185,981
$2,492,585
$422,751,366
$2,492,514
$98,570,247
$164,491,063
$104,404,158
$234,618,622
$534,295,523
$1,872,978
$14,569,118
$17,896,339
$18,555,405
$52,380,453
$69,040,012
$35,381,460
$11,355,656
$152,605
$549,861
$62,196,505
$814,774,533
$56,263,490
$127,343,200
$16,453,405
$3,466,819
$602,206
$1,887,024
$1,947,332
$157,351,802
$9,506,344
$1,315,485
$43,697,802
$13,792,987

State Owned Dam
Storage Volume (acre‐
feet)
2,760
8,822
0
0
1,360
526
0
3,039
0
345
950
3,580
3,199
115
0
0
0
0
0
1,963
106
0
0
77
9,038
5,158
29,249
880
131
7,081
63
0
2,066
0
192
143

Structure (buildings and
dams) vulnerability ranking
2.6
2.4
2.3
1.7
3.0
2.3
1.7
3.0
2.6
2.0
2.3
3.3
2.4
2.6
2.6
2.6
2.3
2.0
2.0
3.0
2.4
2.0
2.0
2.3
3.3
2.3
3.3
2.3
1.7
3.0
1.7
1.7
2.7
2.3
3.3
2.0

Source: Risk Management Office, 2012; Homeland Security Infrastructure Program, 2012
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The State Assets Sector analysis includes a thorough discussion of the ranking process, but in
general the factors of vulnerability for structures were “relative importance of storage” and
“wildfire threat ranking.” Structure rankings ranged from 1.7 to 3.3; a relatively small range. A
higher ranking resulted from a high relative importance of water storage and location within the
wildfire urban interface.
The State Land Board is the other sub-sector within state assets where a dollar-value for the
revenue stream was available. The State Land Board generates revenue by leasing land for
agricultural and industrial activities. They also lease mineral rights, and a significant portion of
their income is produced by mineral royalties. Table 3-69 shows the leasing revenue by source
for fiscal year 2010-2011. Although agricultural leases account for most of the land leases, they
do not generate as much revenue as the mineral, oil, gas, and coal royalties.
Table 3‐69: State Land Board Revenue, FY 2010‐2011
General Revenue Dollars by Source
Agricultural Rental Income

$9,829,765

Commercial Revenue

$2,457,441

Gas Royalty

$15,973,369

Oil Royalty

$17,202,090

Coal Royalty
Bonus Income
All Other Income
Total

$7,372,324
$63,893,475
$6,143,603
$122,872,069
Source: Board of Land Commissioners, 2011

Drought impacts to this revenue stream are mainly incurred through agricultural leases. Based on
conversations with State Land Board representatives, the mineral asset revenue is relatively
drought tolerant; while it is likely that mineral producers would incur extra operating costs in a
drought, it has not been the experience of the State Land Board that producing companies
actually stop operations or postpone expansions. The large amount of Bonus Income is a product
of advancements in horizontal drilling technology and oil prices. Parcels that were previously not
thought to hold significant value were leased at record rates (Board of Land Commissioners,
2011). However, most mining activities do require water, and it is possible that in a severe
drought mining operations would be unable to purchase the water they need for production. For a
greater discussion, refer to the Energy Sector analysis for more information on mining. Given the
importance of mining revenue to the State Land Board, this possibility should be taken seriously
in any future planning efforts.
The most vulnerable State Land Board revenue stream is the agricultural lease revenue. Under
drought conditions, rangeland carrying capacity can be significantly reduced, leading to
overgrazing concerns and financial hardship for the agricultural lessees. Similarly, crop yields on
agricultural leases may be reduced and/or crop failure may occur. Agricultural leases through the
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State Land Board are issued on a 10-year basis, which makes it difficult for farmers and ranchers
to change the amount of leased area in response to drought. However, the State Land Board has a
vested interest in the responsible stewardship of the land, and in the past they have been willing
to offer lease discounts during drought in exchange for a reduction in grazing or other
detrimental activity. In the 2002 drought, the State Land Board issued blanket lease discounts
(between 10% and 40%) in an attempt to reduce grazing activity. The total cost of these
discounts was estimated by State Land Board staff to be $1.9 million. These discounts did not
have the intended mitigating impact because many lessees continued to manage the land as
usual. As of the 2010 Plan Update, the State Land Board was planning on only offering lease
discounts during future drought when applied for on a case-by-case basis (personal
communication with State Land Board, 2010). However, the lease discount program was
discontinued in 2012 (personal communication with State Land Board, 2013).
Other potential losses to state departments include reductions in visitation to state parks and
fewer hunting and fishing license sales. Both visitation and license sales are important revenue
streams for CPW. Data are available showing a decrease in visitation to Colorado state parks
during the 2002 and 2011-2013 drought events, but no revenue loss figures are available.
Similarly, losses are expected to occur to CPW during drought but no exact figures were
obtainable for this assessment. To give a sense of the relative importance of licensing revenue to
CPW, in fiscal year 2002-2003 licensing accounted for $60.6 million out of the $87 million
revenue stream, and in fiscal year 2003-2004 it accounted for $67.4 million out of the $100.3
million revenue stream. CPW attributes $96.9 million out of $185.4 million in revenue to
licenses, passes, fees, and permits for the 2011-2012 fiscal year, (CPW, 2013).
One way to estimate potential losses due to drought is to look at previously-reported losses and
existing economic exposure of state assets. Table 3-70, taken from the 2007 Drought Update
Report, summarizes losses from recent droughts, and tabulates economic exposure of at-risk state
assets.
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Table 3‐70: Potential Drought Losses Based on Historic Economic Impacts
Potential Economic
Impacts to State
Facilities

Where Potential Losses
and Effects Could be
Exhibited

State Economic Exposure and/or Past Drought Impacts

Costs and losses to
agricultural and
livestock producers

State lands leased for
crops to crop producers
for farming and livestock
producers for grazing
Grazing, recreation, and
forestry uses of Colorado
State Forests

The State Land Board generates over $37 million
annually in revenues from leases and royalties (including
land leased for ranching/grazing, farming, mineral, oil
and gas, and recreation). However, for the 2010‐2011
fiscal year, they recorded record revenues of over $122
million.
In 2007 the State received between $7.64 and $10.22
per animal unit month (AUM) grazed on state lands.
There are 3 million surface acres of state trust lands;
400,000 acres leased by CPW for hunting, fishing, and
other wildlife recreation.

Loss from fishery
production

State‐owned fish
propagation and
restoration facilities
Fishing license sales
Fish in streams
throughout state (all
wildlife is “owned” by the
State)

CPW, citing BBC, 2008, estimates that fishing generated
$725.2 million in direct visitor expenditures for the
2011‐2012 fiscal year.
CPW operates 16 fish propagation facilities, including
the Roaring Judy Hatchery for the propagation of
endangered Colorado River fish.
In 2005, the fish production hatcheries and rearing units
reared and stocked 54.3 million warm water fish; 3.4
million catchable trout; 795,000 native cutthroat trout;
and 12.3 million fry and fingerling trout. 1.8 million
pounds of fish were stocked in 2005.
In 2001, economic output resulting from anglers
estimated at about $646 million from 9.3 million
recreation days.
In 2002, anglers spent about $459 million on
trip/equipment expenses in Colorado. Secondary
impacts estimated at $820 million. This activity supports
approximately 10,950 full‐time jobs in Colorado.
In 2002, fishing license sales declined by about 15% from
2001, and there was a 13.4% decline in fishing
recreation days from 2001 to 2002.

Losses to wildlife

Hunting license sales
Wildlife throughout the
State

CPW, citing BBC, 2008, estimates that hunting (big and
small game) generated $292.6 million in direct visitor
expenditures for the 2011‐2012 fiscal year. This revenue
helped support over 900 full time CPW employees.
In 2002, hunters spent about $338 million on
trip/equipment expenses in Colorado. Secondary
impacts estimated at $603 million. Total annual impact
about $941 million (from 2.1 million recreation days).
This activity supports about 8,250 full‐time jobs in
Colorado.
In 2001, trip/equipment expenditures primarily for
wildlife watching activity over one mile from home
estimated at $562 million. Secondary impacts estimated
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Potential Economic
Impacts to State
Facilities

Where Potential Losses
and Effects Could be
Exhibited

State Economic Exposure and/or Past Drought Impacts

at $378 million. Total annual impact about $940 million.
This activity supports an estimated 13,000 jobs.
Costs and losses to
state parks

Revenues
Damage to parks
themselves

For the 2011‐2012 fiscal year, Colorado’s state parks had
over 12 million visitors.
Colorado’s state parks attracted over 11 million visitors
in FY 2005‐2006.
Visitors to Colorado state parks contribute over $200
million annually to local economies.
In 2002, state parks experienced a 3% decline in
visitation.

Losses due to
hydrological effects

State‐owned instream
flows

CWCB has appropriated instream flow water rights on
nearly 1,500 stream segments covering 8,500 miles of
stream and 476 natural lakes.
Instream flow impacts during 2002 drought mitigated
somewhat by downstream senior water rights calls.

Instream flow rights are considered assets, as they have a real value on the water rights market.
This market is highly variable and not well-documented; therefore tabulating the 2013 value of
CWCB water rights would be impractical from a logistical as well as value-added perspective. In
future droughts it might be beneficial to track the value of instream flow rights to assess whether
they gain or lose, and to collect data on additional expenditures by the CWCB to maintain a
minimum flow to protect aquatic habitat during droughts.
In 2002 CPW learned that instream flows were not as adversely affected as precipitation
conditions would have initially indicated, since low water supplies during the extreme drought
resulted in a shift in typical water right administration and water use patterns. In 2002, there were
significantly fewer and less depletions from junior water rights and the calling senior water rights
were farther downstream thus having the effect of pulling water downstream through the
watershed; the junior intervening instream flow water right became the unintended beneficiary of
this pattern of water right administration. As a result, a number of higher order streams (i.e., first,
second, and third order streams) experienced water levels greater than or equal to what is
typically experienced under normal water supply conditions. Further, the 2002 experience
highlighted the need for CPW and CWCB to increase their cooperative efforts regarding
management of DOW‘s water right portfolio, in particular the use of our reservoirs and storage
water rights, to examine the feasibility of releasing water to protect instream flows, releasing
water to water uses downstream (CPW uses and other downstream uses) with the intervening
instream flow reach becoming the incidental beneficiary of such practices.
Appendix 3-C shows agricultural indemnities from 1998-2012 due to drought. The data were
obtained from the USDA Risk Management Agency and filtered for losses incurred specifically
by drought. It is interesting to note that 2002 was not the worst year for crop indemnities in some
counties; for example, Adams County had over three times the indemnity amounts in 2003 as it
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did in 2002. Crop indemnities are just one dataset that can be used to estimate potential losses for
drought. While not specific to state assets, agricultural losses have the potential to significantly
impact a local economy, which in turn can reduce the tax base and cause decreased government
revenue.
Based on the information in this table the total crop indemnity amount for all counties between
1998 and 2012 was $609 million. This equates to an average annual drought related crop
indemnities amount of $40.6 million.
Crop indemnities due to drought, as shown in Appendix 3-C, were one factor in the vulnerability
assessment for the Agricultural Sector. Other factors taken into consideration were head of cattle,
dryland crop acreage, and livestock indemnities. In some cases there were significant uncertainty
in the data and this is denoted as hash marks on the map. Figure 3-72 shows the results of the
agriculture vulnerability assessment. See Annex B in the Colorado Drought Mitigation and
Response Plan for additional information on this assessment.
Figure 3‐72: Agriculture Overall Vulnerability Ranking
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It is difficult, if not impossible, to put a dollar value on potential losses to state-owned and
operated facilities due to drought. The nature of this hazard is that it is slow-moving, longlasting, and the exact start and end is not always clearly defined. Drought itself does not cause
much damage to state facilities; rather, it is usually secondary hazards that arise because of
drought that have the potential to cause catastrophic losses. More detailed information on the risk
to state assets from drought in the State Assets section discussion in the attached Colorado
Drought Mitigation and Response Plan.
Because data were either not available or non-existent, dollar losses to state assets due to drought
by county were not calculated. Instead, drought vulnerability of the state assets was quantified by
identifying data that relates to previously-reported impacts. Figure 3-73 shows the overall
impact scores and spatial density metrics for state structures. The shading on the maps represents
the impact score and the size of the gray circle indicates the size of the sub-sector (inventory) in
a given county.
Figure 3‐73: State Assets ‐ Structure Inventory and Impact Scores
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Vulnerability rankings for the State Land Board are completely dependent on the lease discounts
issued in 2002. Figure 3-74 shows that the eastern half of the state as a whole tends to be more
vulnerable than the west. This is largely due to the significant agricultural presence on the
eastern plains (refer to the Agricultural Sector analysis for more information) and because the
eastern part of the state received the highest lease discount, 40 percent. Furthermore, many of the
counties with high impact scores in eastern Colorado also fall in the largest category for surface
ownership by the State Land Board. As discussed previously, the lease discount program was not
continued for 2012, so this vulnerability metric could not be updated. The spatial density metric,
surface acres owned by the State Land Board, was updated for 2013.
Figure 3‐74: State Assets – Land Board Inventory and Impact Scores
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Figure 3-75 shows the vulnerability of recreation-based state revenue. Spatial vulnerability of
State Parks revenue is highly dependent on the location of water-based state parks, since these
tend to see the highest visitation numbers and thus generate the most revenue for the department.
Counties located in eastern Colorado with high vulnerability ratings all have state parks with
water-based activities.
Figure 3‐75: State Assets – State Parks Inventory and Impact Scores

The final state asset assessed for vulnerability to drought is state-owned aquatic habitat, as
defined by instream flows and hatcheries as shown in Figure 3-76. These assets are managed by
the CWCB and CPW, respectively. Specific locations of instream flow stream reaches and fish
hatcheries are depicted in maps in Annex B in the Colorado Drought Mitigation and Response
Plan. Counties with the highest impact scores have the most junior priority dates for their

Colorado Natural Hazards Mitigation Plan

3‐249

Section 3 – Risk Assessment

instream flow rights. The spatial density category is a count of instream flow reaches and
hatcheries. San Miguel, Saguache, Gunnison, and Clear Creek are among those counties with
higher vulnerability scores and higher spatial density rankings.
Figure 3‐76: State Assets – State Owned Aquatic Habitat Inventory and Impact Scores

Taken as a whole, state assets overlap considerably with other sectors considered in this Plan.
Work done by the State Parks and CPW helps preserve Colorado‘s natural environment and
promotes public use of outdoor areas. Tourism in Colorado is strengthened by protected areas
that are owned and managed by the State. Drought impacts to these assets directly translate to
declines in tourism and related industries. Furthermore, decreased revenues for state agencies
resulting from drought can reduce management budgets, which can have a detrimental impact on
lands and wildlife. In 2002, state and local governments received $550 million in tax revenue
from the tourism industry alone (State of Colorado Water Availability Task Force, 2002). For
2010 that number jumps to $750 million (Thomas & Wilhelmi, 2012). Clearly, the Environment
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and Recreation Sectors are important to the State. A large portion of the protected areas in the
State are government (largely federal) managed, owned or operated, and degradation of natural
areas can have compounded effects on society.
Table 3-76 showed building values per county and indicated the presence of state-owned dams
(critical infrastructure). In some counties, the worst-case scenario for building and infrastructure
losses would occur in a severe and wide-reaching wildfire, which could arise as a result of hot
and dry drought conditions. CPW has experienced direct impacts as a consequence of droughtrelated wildfires in the past. The Hayman fire of June 2002 resulted in increased runoff from the
burn areas and a corresponding increase in sediment load and deposition into the South Platte
River via direct input and inflow from its tributary channels. Both Horse Creek and Wigwam
Creek tributaries experienced direct loss of instream habitat. Similar degradation was produced
in the Poudre River Drainage as a result of the 2012 High Park Fire. Increased sedimentation in
the streambed negatively impacted macro-invertebrate (fish food) production and trout spawning
habitat.
In addition to the vulnerability information summarized here, recommendations for “adaptive
capacities” that could mitigate impacts to the various sectors have been developed. These
suggested recommendations are captured in Annex B of the Colorado Drought Mitigation and
Response Plan and organized by impact sector. This annex can serve the State as well as local
governments, citizens, businesses and industry as a useful reference for mitigation strategies to
be considered in the future. Mitigation action strategies that the State is currently involved with
are discussed in the following section.
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Earthquake
Dating back to 2000, the Office of Risk Management reports 2 events impacting state assets.
Although Colorado experienced the strongest earthquake in over 40 years in 2011, there were no
reports of losses to state assets due to that event. However, if a large earthquake were to hit along
the Front Range or other county with a high number or value of state assets, it is anticipated that
a high amount of losses would result.
Large earthquakes in Colorado, although the probability is low, are the greatest concern due to
the large impact on non-reinforced structures. Just as with the state’s general stock of buildings,
many state facilities are not designed to withstand a large earthquake. As shown in Table 3-71,
over 23 percent of asset with the state risk pool are constructed with masonry or concrete loadbearing walls. These assets with masonry or concrete load-bearing walls represent close to $2.0
billion in total value.
Table 3‐71: State Asset Construction Type and Total Value*
Construction Type

Total
Count

% of Total
Count

Total
Value

% of Total
Value

Fire Resistive

36

0.6

8,374,480

0.09

Heavy Timber

18

0.3

1,754,126

0.02

Masonry or concrete load‐bearing walls
with or without pilasters

1,494

23.5

1,926,586,785

20.8

Metal bents, columns, girders, purlings
and girts without fireproofing

1,534

24.2

634,538,282

6.9

Reinforced concrete columns and
beams

382

7.2

2,831,006,570

30.6

Structural steel columns and beams

416

6.0

2,062,927,420

22.3

Wood or Steel studs in bearing wall,
wood or steel frame

2009

6.6

1,215,523,416

13.1

457

31.7%

584,946,176

6.3

6,346

100.0

9,265,657,255.00

100.0

No Construction
Total

* Only State Risk Pool Properties – Does not included all Department of Higher Education Institutions
Source: Office of Risk Management, October 2013

The next step to gain further understanding of vulnerability and potential loss to state assets is to
expand this evaluation to all Department of Higher Education facilities.
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Erosion and Deposition
Erosion more than deposition poses risks and results in substantial losses to state assets. Erosion
in the “natural” sense poses little harm to state assets. However, when state assets are placed in
proximity to erosion-prone environments such as a valley near a stream or riverbank, the
vulnerability increases significantly. When events such as heavy rain result in increased stream
flow, the erosion of riverbanks and increase in scour may pose significant risk to state assets. The
layout of Colorado’s state highway system is significantly influenced by our mountainous
terrain, and road and bridge infrastructure is often located in valleys where flash flooding occurs.
The state‘s road and bridge infrastructure is prone to flood impacts and resulting disruptions,
which can have considerable economic impacts. The potential losses associated with bridges that
were determined to be at risk from scour during flooding events were estimated. Statewide, 358
bridges were determined to be scour critical (based on the National Bridge Inventory within
HAZUS) with a total replacement cost of $237 million. (2013 Flood Hazard Mitigation Plan for
Colorado)
In 2013, Colorado’s Front Range, particularly the northern most counties, experienced a
catastrophic flood event. This flood event provides a benchmark for road and bridge
infrastructure losses associated with a large scale flood event and the associated erosion. While
the final damages were still being accounted for during the writing of this plan initial estimates
indicated $40 million to roads and $112 million to bridges as of September 19, 2013. This
damage includes 200 miles of roads within multiple counties. The total estimated cost to make
permanent repairs to roads and bridges was $475 million as of September 29, 2013. (2013 Flood
Hazard Mitigation Plan for Colorado)
Temporary emergency repairs made to the state roads and bridges from the 2013 floods are even
more vulnerable to increased stream flow and will continue to be until the stream channel
reaches equilibrium with the erosion and deposition process and permanent repairs are made.
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Expansive Soils
State assets exposed to a shrink-swell potential of soil greater than 3 percent are at risk of
damage. 8,238 state assets with a value of $19.8 billion are exposed to soils with shrink-swell
potentials high, moderate, or low levels at which expansion may cause damage to buildings,
roads, and other structures. Figure 3-77 shows state asset exposure to expansive soils.
Figure 3‐77: State Asset Exposure to Expansive Soils

There are 585 state assets with value of $1.49 billion exposed to soils with high shrink-swell
potential. Within the Moderate risk level, there are 1,847 state assets with a total value of $4.18
billion. For critical state facilities, there are 13 located on soils with high expansion risk with a
cumulative total of $154 million. There are an additional 150 critical state facilities on moderate
risk soils with a total of $242 million.
Boulder, Larimer, Adams, and Denver Counties all have a high value of state assets exposed to
soils with high potential for shrinking and/or swelling. Combined, these four counties represent
about 65 percent of all state asset value. This value is largely accounted for by the location of
higher education assets related to the University of Colorado and Colorado State University in
these counties.
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Although expansive soils cause millions of dollars in Colorado every year, the Office of Risk
Management does not report any losses to state assets between 2000 and 2013. Typically, state
facilities are appropriately designed with a solid enough foundation to withstand swelling
damage. So long as the expansive soil risk is accounted for with appropriately designed and
loaded foundations, state assets will continue to experience relatively little loss to this hazard.
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Extreme Heat
Typically the only impact extreme heat has on general building stock and critical facilities is
increased demand on air conditioning equipment which in turn may cause strain on electrical
systems. Public utility infrastructure such as electrical generating and conveyance systems may
become damaged and breakdown causing either localized or widespread power outages.
Under these situations, it is important that critical infrastructure have backup electrical
generating systems in order to maintain critical functions and services. At times, transportation
systems, especially the highway network has been impacted by extreme heat events. Concrete
pavements have experienced “blowouts or heaves” both on local highway and the higher volume
parkway and interstate systems. Blowouts occur when pavements expand and cannot function
properly within their allotted spaces. Pavement sections may rise up several inches during such
events. These conditions can cause motor vehicle accidents in their initial stages and can shut
down traffic lanes or roadways entirely until such times as the conditions are mitigated.
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Flood
Information included in this flood section is an excerpts from the 2013 Flood Hazard Mitigation
Plan for Colorado, pages 75-82.
Vulnerability to state facilities and other assets from flood is primarily due to direct damage of
the structure and contents. The at-risk critical assets and approximate value of assets are shown
in Table 3-72.
The 2004 update to the 2001 State Plan umbrella document specifically identified the types of
state-owned or operated critical facilities located in flood hazard areas. The Colorado Office of
Risk Management (ORM) and the DHSEM Mitigation Team updated this information in 2007,
and 2010; valuations for state assets in potential flood hazard areas were updated with input from
ORM in 2013. In order to determine vulnerability to state assets, this GIS layer of state facilities
was overlaid on digital flood hazard maps, where available. State assets located in floodplain
areas are presented on Figure 3-78 and in Table 3-72 along with the value of the assets. In
addition, bridges that were determined to be at risk from scour during flooding events were also
identified.
During each update of this plan an opportunity exists to refine flood loss estimates to state
owned/operated facilities as new digital floodplain data becomes available and facility databases
improve. Digital Flood Insurance Rate Map (DFIRM) data was used where available in the flood
layer as the basis for the analysis. In the absence of DFIRM HAZUS was used as a proxy, though
it should be noted that HAZUS flood hazard mapping is approximate. The 2013 Plan update
analysis indicated that the total number and exposure value of state assets potentially at risk was
770 assets and $1,278,507,976, based on DFIRM 1% and 0.2% annual chance and HAZUS 1%
annual chance flood hazards. The analysis indicated that 262 assets with a value of $214,516,754
are threatened by flooding within DFIRM 1% annual chance zones, where available. The 0.2%
annual chance DFIRM flood analysis indicated that 123 assets worth a total of $365,067,325 are
potentially at risk to these larger but less frequent flood events. This analysis is a refinement and
improvement on that done during the 2010 Plan update. In general the number and value of state
assets at risk has decreased. This is partly due to refined mapping. During the 2013 update it was
observed that 25 state-owned or leased properties that used to be in FEMA special flood hazard
areas were no longer occupied by state agencies. While it is not clear that flood risk was a factor
in the decisions to vacate those properties, it is worth noting that flood exposure to the state has
decreased regardless.
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Figure 3‐78: Location of State Assets in Floodplains by County

Three categories of state assets represent 79 percent of the total value identified at risk from
flooding: other, education, and correctional as shown in Table 3-72. The Other category of state
asset occupancy accounts for 293 or just over 36 percent of the total number and $455.6 million
in value, or 39 percent of value total. Assets at risk from flood in the correctional category totals
184 with $227.6 million in value while educational assets total 32 for $232.8 million. The total
count to value ratio of educational assets at risk from flood suggests high value assets that may
require special attention for mitigation purposes.
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Table 3‐72: State Assets Potentially at Risk to Flooding (Effective DFIRM 1% and 0.2% Annual Chance and HAZUS
1% Annual Chance)
Occupancy

# of Assets

Owned

1‐Story

2+ Story

Animal Science

9

9

9

‐

$382,870

Communications

2

‐

2

‐

$317,296

Containment Structure

3

2

‐

‐

$87,644

Department of
Corrections

184

184

142

39

$313,643,551

Education

18

8

4

9

$202,639,076

Fish Hatchery

4

3

2

1

$1,427,183

Garage

37

36

35

2

$73,600,260

Laboratory

3

1

1

1

$18,684,251

Monitoring Station

14

13

8

1

$474,983

Museum

8

8

7

1

$5,246,955

National Monument

2

2

2

‐

$20,130

Office

53

28

33

11

Office of IT

2

‐

2

‐

$2,359,991

232

150

207

2

$435,127,634

Pesticide Storage

3

3

3

‐

$216,910

Power Plant

1

‐

‐

1

$20,001

Pump House

4

4

4

‐

$233,825

Recreation

9

6

3

3

$5,999,017

Residences/Housing

39

28

30

9

$66,008,865

Restroom

38

37

38

‐

$2,765,460

Shed

38

36

37

‐

$5,214,010

Shelter

2

2

2

‐

$622,467

Shop

15

15

13

‐

$5,594,698

Public Safety

1

1

1

‐

$690,601

Storage

39

35

30

3

$5,573,804

Warehouse

8

8

8

‐

$414,915

Water Treatment

2

1

2

‐

$17,069

Other

Total

770
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In order to determine potential losses to state facilities, a GIS layer of state facilities was overlaid
on digital flood hazard maps, where available. An exposure analysis was used for this analysis.
Exposure analyses are different from loss estimates in that they present facilities that may be
exposed to flood hazards, but do not attempt to estimate the amount of damages that could
potentially be incurred during a flood event.
Both the DFIRM (1% and 0.2% annual chance) and HAZUS-MH modeled base flood extents
were used. The value of state assets located in the floodplain based on these analyses is presented
in Table 73, Table 74, and Table 75 below. Table 76 and Table 77 groups the assets at risk in the
1% and 0.2% flood zones by grouped by department.
Table 3‐73: State Assets Potentially at Risk to 1% Annual Chance of Flooding Based on Available DFIRM
Occupancy

# of Assets

Value Total

Animal Science

1

$112,841

Communications

1

$217,296

Containment Structure

2

$45,470

Department of Corrections

42

$29,525,993

Fish Hatchery

1

$0

Garage

8

$12,421,735

Laboratory

1

$18,481,928

Monitoring Station

6

$279,749

Museum

6

$990,090

Office

19

$71,912,461

Other

88

$7,453,506

Pesticide Storage

3

$216,910

Residences/Housing

19

$61,581,292

Restroom

26

$1,504,070

Shed

13

$3,055,812

Shelter

2

$622,467

Shop

4

$1,843,219

State Patrol

1

$690,601

Storage

18

$3,554,076

Water Treatment

1

$7,238

Total
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Table 3‐74: State Assets Potentially at Risk to 0.2% Annual Chance of Flooding Based on Available DFIRM
Occupancy

# of Assets

Value Total

Animal Science

1

$7,579

Communications

1

$100,000

Containment Structure

1

$42,174

Department of Corrections

13

$113,011,527

Education

13

$161,921,173

Garage

11

$21,134,293

Laboratory

1

$118,223

Monitoring Station

6

$182,133

Museum

1

$577,125

Office

11

$54,302,939

Office of Information Technology

2

$2,359,991

Other

25

$3,330,892

Pump House

2

$173,187

Recreation

4

$3,977,630

Residences/Housing

6

$745,134

Restroom

2

$4,048

Shed

15

$1,018,662

Shop

2

$582,814

Storage

4

$193,417

Total
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Table 3‐75: State Assets Potentially at Risk based on HAZUS Flood Modeling Where DFIRM is Not Available
Occupancy
Animal Science
Department of Corrections

# of Assets
7

Value Total
$262,450

129

$171,106,031

Education

5

$40,717,903

Fish Hatchery

1

$142,800

Garage

18

$40,044,232

Laboratory

1

$84,100

Monitoring Station

2

$13,101

Museum

1

$3,679,740

National Monument

2

$20,130

Office

23

$4,909,109

Other

119

$424,343,236

Power Plant

1

$20,001

Pump House

2

$60,638

Recreation

5

$2,021,387

Residences/Housing

14

$3,682,439

Restroom

10

$1,257,342

Shed

10

$1,139,536

Shop

9

$3,168,665

Storage

17

$1,826,311

Warehouse

8

$414,915

Water Treatment

1

$9,831

Total
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Table 3‐76: State Assets in 1% Annual Chance DFIRM and HAZUS Flood Hazard Areas by Department
Department
Dept of Corrections

2010 Count
188

2010 Value Total
$232,396,242

2013 County
171

2013 Value Total
$200,632,024

Fish Hatchery

1

$0

1

$0

Higher Education

71

$206,486,472

70

$213,413,770

Human Services

1

$19,763

1

$19,763

Labor & Employment

3

$87,099

1

$35,000

Local Affairs

1

$18,106

1

$72,424

Natural Resources

316

$34,094,829

310

$32,444,288

Office of Governor

4

$680,581

4

$680,581

Public Health

13

$402,730

13

$375,869

Public Safety

6

$1,079,724

6

$1,151,122

Regulatory Agencies

2

$28,960

0

$0

Revenue

5

$426,875

4

$220,951

Transportation

72

$463,842,857

65

$464,394,859

Total

683

$939,564,238

647

$913,440,651

Table 3‐77: State Assets in 0.2% Annual Chance DFIRM and HAZUS Flood Hazard Areas by Department
Department

2010 Count

2010 Value Total

2013 County

2013 Value Total

Dept of Corrections

16

$73,972,706

13

$113,011,527

Higher Education

37

$131,733,164

35

$187,314,613

Natural Resources

25

$24,152,929

25

$40,440,362

Office of Governor

5

$2,598,936

5

$2,598,936

Public Health

7

$692,967

7

$692,966

Public Safety

2

$17,111,500

2

$17,211,682

Regulatory Agencies

2

$28,960

1

$14,480

Revenue

2

$182,082

2

$206,406

Transportation

45

$3,558,343

33

$3,576,353

Total

141

$254,031,586

123

$365,067,325
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The results indicate that there are substantial numbers of state assets potentially exposed to flood
damage in Colorado. When grouped by state agency the departments of Transportation,
Corrections, Higher Education, and Natural Resources have the greatest exposure. This analysis
does not take into account mitigation that may be present at each facility, such as construction at
or above the base flood elevation. This study indicates that there are a number of facilities
worthy of further investigation to determine true vulnerability. More refined flood loss
estimation could be determined based on estimated depth of flooding at a particular facility.
The state‘s road and bridge infrastructure is also prone to flood impacts and resulting disruptions,
which can have considerable economic impacts. The potential losses associated with bridges that
were determined to be at risk from scour during flooding events were estimated. Statewide, 358
bridges were determined to be scour critical (based on the National Bridge Inventory within
HAZUS) with a total replacement cost of $237 million. The 2013 flood provides a benchmark
for road and bridge infrastructure losses associated with a large scale flood event. While the final
damages were still being accounted for during the writing of this plan initial estimates indicated
$40 million to roads and $112 million to bridges as of September 19, 2013. This damage
includes 200 miles of roads within multiple counties. The total estimated cost to make permanent
repairs to roads and bridges was $475 million as of September 29, 2013.
Table 3-78 lists the damage to state assets from the 2013 flooding, organized by total estimated
damage. Larimer and Weld counties had the highest number of impacted assets with eight in
each county. Damages to these assets, not including transportation infrastructure, was roughly
$8.7 million.
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Table 3‐78: September 2013 Flood Damage to State Facilities
Facility

Location

County

Damage Est.

Dept. of Natural Resources ‐ North Forks SWA

Drake

Larimer

$898,600

Dept of Transportation ‐ Maintenance Yard

Drake

Larimer

$808,819

Dept. of Natural Resources ‐ Big Thompson Pond SWA

Loveland

Larimer

$802,055

Dept. of Natural Resources ‐ El Dorado Canyon State Park

Eldorado Springs

Boulder

$706,859

Dept. of Natural Resources ‐ Simpsons Pond SWA

Loveland

Larimer

$687,470

Dept. of Natural Resources ‐ St. Vrain St. Park

Firestone

Weld

$625,000

Dept of Transportation ‐ Maintenance Yard

Evans

Weld

$616,000

Dept. of Natural Resources ‐ Bellvue Hatchery

Bellvue

Larimer

$610,629

Dept. of Natural Resources ‐ Golden Gate Canyon State Park

Golden

Gilpin

$526,280

Dept. of Public Safety

Evans

Weld

$425,000

Dept. of Natural Resources ‐ Centennial Valley SWA

Kersey

Weld

$382,585

Dept. of Natural Resources ‐ Forks SWA

Loveland

Larimer

$332,310

Dept. of Transportation ‐ Guardrails, signage, barriers*

Statewide

Statewide

$250,000

Dept. of Natural Resources ‐ Cherry Creek State Park

Aurora

Arapahoe

$245,800

Dept. of Transportation ‐ Maintenance Building

Crook

Logan

$150,000

Dept of Corrections International Management Training Fac

Canon City

Fremont

$115,000

Dept. of Natural Resources ‐ Brower SWA

Evans

Weld

$97,834

Dept. of Natural Resources ‐ State Wildlife Area

Henderson

Adams

$95,000

Dept. of Natural Resources ‐ Cherokee SWA

Livermore

Larimer

$75,000

Dept. of Natural Resources ‐ Mitani‐Tokuyasu SWA

Greeley

Weld

$51,550

Dept. of Natural Resources ‐ Webster SWA

La Salle

Weld

$46,450

Dept. of Natural Resources ‐ Chatfield State Park

Littleton

Douglas

$41,820

Colorado School for the Deaf and Blind

Colorado Springs

El Paso

$35,000

Dept. of Natural Resources ‐ Arkansas Headwater

Salida

Chafee

$30,000

Dept. of Natural Resources ‐ Narrows SWA

Loveland

Larimer

$29,660

Dept. of Corrections ‐ Colorado Correctional Center

Golden

Jefferson

$15,000

Dept. of Corrections ‐ Denver Reception and Diagnostic Cntr

Denver

Denver

$10,000

Dept. of Corrections ‐ Denver Women's Correctional Facility

Denver

Denver

$10,000

Pikes Peak Community College

Colorado Springs

El Paso

$5,000

Dept. of Natural Resources ‐ Frank SWA

Windsor

Weld

$2,830

TOTAL

$8,727,551
*$250,000 maximum covered by ORM, Source COEM and ORM as of 10/10/13
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Hail
Colorado’s Front Range receives the highest frequency of large hail (3/4 inch and greater) the
United States. Since 1950, 93 percent of all reported hail events occurred in the eastern part of
the state, with an even higher concentration in the northeast. Most hail events in Colorado occur
on the eastern side of the state which is also where the majority of state asset value is located.
About 50 percent of all state asset values are located in counties where over 250 hail events
occurred between 1950 and 2013.
Since 2000, there are 64 property losses reported on state assets due to hail, 27 of which occurred
between 2010 and 2013. These 27 losses represent just 7 hail events. Losses associated with the
hail events over the last three years totaled $836,107, the majority of which represent roof
damage to buildings and state vehicle damage. Over half of this total, or $451,299, is from one
event in the far Northeast corner of the state. Two other events represent another $285,891 in
losses to state assets.
No critical or State facilities in Colorado are completely safe from threat of severe storms.
Threats include loss of power and productivity from damages to utilities and transportation
corridors to these places of work. Severe storms can be particularly difficult to mitigate for and
recover from because of their varied and widespread nature. The rural nature and difficult terrain
found in much of the State can make repairs particularly challenging for utility and transportation
resources.
Although hail producing storm events that impact state assets occur a couple times a year, they
vary greatly in location and degree of damage. With such randomness in occurrence and
resulting damages, general vulnerability to state assets is low and the costs of a comprehensive
application of structural mitigation is likely to exceed the benefits.
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Landslides, Mud/Debris Flow, and Rockfalls
State assets and associated risk were analyzed against three unique subsets of data related to
landslides, mud/debris flows and rockfall hazard. The following series of maps (Figures 3-79, 380, and 3-81) indicate the physical relation of state assets to this hazard by county along with the
associated total asset value. Because many of the associated data layers overlap, the analysis was
conducted separately for each of the related hazard subsets to eliminate duplicate identification
of assets and to improve understanding of the unique impacts and risk each presents. Due to this
type of hazard being correlated with elevation change, state assets at risk tend to be located in the
mountainous areas of the state.
Landslide
For landslide, there are 320 state assets with potential exposure with a total value of over $53
million. Of these state assets, just 10 are considered critical facilities with an exposed value of
around $580,000. State assets in relation to landslides are shown in Figure 3-79.
Figure 3‐79: State Asset and Value Exposed to Landslide Areas by County
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Mud/Debris Flow
For mud/debris flows, there are 935 state assets with potential exposure with a total value of $4.1
billion. Of these state assets, 41 are critical facilities with an exposed value of $112.7 million.
State assets in relation to mud/debris flows are shown in Figure 3-80.
Figure 3‐80: State Asset and Value Exposed to Mud/Debris Flow Areas by County
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Rockfall
For rockfall, there are 77 state assets with potential exposure with a total value of $19.7 million.
Of these state assets, 2 are critical facilities with an exposed value of $60,000. State assets in
relation to rockfalls are shown in Figure 3-81.
Figure 3‐81: State Asset and Value Exposed to Rockfall Areas by County

There are a number of Colorado communities that have developed at the mouth of mountain
canyons where the gradient of a stream abruptly decreases. The geographic extent of landslides,
rockfalls, and mud/debris flows tend to associate with areas of significant elevation change over
a short distance, although mud/debris flows have the capacity to move significantly further down
channel than landslides and rockfalls.
Generally, there are many fewer state assets (buildings and related structures) at risk to the
geologic characteristics of landslides and rockfalls than mud/debris flow areas. However, state
assets may be more vulnerable to landslide related hazards than these maps indicate if the
geographic extent overlaps with wildfire burn scars. The change in soil stability and loss of
vegetation has resulted in significant mud/debris flows in the Hayman, Four Mile, High Park,
and Waldo Wildfire burn scars, not to mention many others. Another exacerbating event that
increases risk of this hazard to state assets is saturated soil, heavy rain, or rapid snowmelt.
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Many state highways run along river valleys at the base of steep rock faces and talus slopes
resulting in an increased vulnerability to these state assets from landslides, mud/debris flows, and
rockfalls. General slope instability and/or the exacerbating conditions mentioned prior may
loosen rock that falls on and damages state highways.
The CDOT Geotechnical Program monitors over 100 landslides and slope failures affecting the
state highway system. The program has created a working GIS database of landslide
characteristics. The database allows for ranking by priority area and easy access to data by search
criteria. The Colorado Geological Survey has an on-line landslide inventory program that covers
the entire state, not just landslides impacting the highway system. This system aids in the proper
application of mitigation and repair measures such as soil anchors, tie back anchors, light weight
fill, and buttresses.
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Lightning
El Paso County, along with other central counties of Douglas, Elbert, Fremont, Lincoln, Park and
Pueblo, have the highest incidences of lightning strikes causing direct damage in Colorado over
the last 60 plus years. State assets in these counties hold over $2.5 billion in total value.
Between 2000 and 2013, the Office of Risk Management reports that 120 lightning events
damaged state assets. Since 2010, these lightning events resulted in over $1.5 million in losses,
some of which occurred to critical facilities such as within the state correctional system. These
lightning strikes resulted in damages to building contents such as electric and power equipment
connected to the electrical system more than causing structural damage. These content damages
included items such as HVAC controls, alarm systems, breakers, general electrical panels,
security cameras and generators. There were two events where the losses to electrical equipment
were around $200,000. One lightning strike started a wildfire that alone caused $660,320 in loss
to windbreaks, plum thickets, property signs, irrigation well, and related fence damage.
The Office of Risk Management has supported and encouraged state agencies with recurring
lightning hazard losses in implementing mitigation actions on the structures. These
recommendations and activities include lightning protection devices such as lightning rods and
grounding as well as surge protection. Departmental or programmatic budget limitations may be
the largest impediment to these mitigation measures being implemented in a timely manner.

Colorado Natural Hazards Mitigation Plan

3‐271

Section 3 – Risk Assessment

Subsidence
Evaluation of subsidence relative to state assets was not conducted for the 2013 plan update. The
association of state asset value to a relatively unchanged data layer suggests that the analysis
from the 2010 State Plan remains valid for the purpose of providing direction for the mitigation
strategy.
Subsidence includes undermined and collapsible soils. Figure 3-82 shows state asset locations
relative to subsidence prone areas. Subsidence is an issue along the Front Range, Western Slope,
the Colorado River valley, and a few other isolated areas throughout the state. Because there is a
significant amount of collapsible soils around the Denver metro area, there are a large number of
state assets exposed to this risk.
Figure 3‐82: State Asset Exposure to Subsidence

The following maps (Figure 3-83, 3-84, and 3-85) show total state assets at risk and associated
combined value by county for subsidence, potentially collapsible soils, and undermined areas.
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Figure 3‐83: State Asset and Value Exposure to Subsidence Areas by County

Figure 3‐84: State Asset and Value Exposure to Potentially Collapsible Soils by County
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Figure 3‐85: State Asset and Value Exposure to Undermined Areas by County

Potentially collapsible soils account for the greatest subsidence risk to state assets as shown in
Table 3-79. Throughout the state, 651 total assets with a value of $3.8 billion are at risk to these
collapsible soils. The highest risk assets are educational and office related uses, with total
respective values of $1.3 billion and $1.35 billion.
Table 3‐79: State Assets at Risk to Subsidence by Use Type
Under‐Mined

Type of Use
Residences/Housing

Collapsible Soils

Subsidence

#

Value

#

Value

#

28

$90,104,333

87

$180,812,101

28

Value
$59,146,447

Maintenance Facilities/ Shops/ Infrastructure

8

$5,565,974

51

$156,012,784

13

$3,912,404

Recreational Facilities/ Rest Areas/ Restrooms

17

$34,186,985

68

$140,461,339

7

$7,746,047

Educational Facilities/ Classrooms/ Training

20

$166,843,574

90

$1,302,497,849

26

$156,095,662

Technology Facilities/ Radio Sites

2

$402,593

13

$9,671,542

4

$963,225

Offices

24

$159,684,606

132

$1,345,981,361

30

$61,187,161

Other

1

$261,440

70

$462,468,963

3

$195,236

Water Treatment Facilities

0

$0

1

$89,633

0

$0

Storage/ Warehouse/

27

$16,870,700

139

$235,024,169

24

$5,025,523

Total

127

$473,920,206

651

$3,833,019,740

135

$294,271,704

Source: Colorado Geological Survey, Colorado Office of Risk Management
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Distribution of state assets at risk to subsidence and associated value across Colorado is shown in
Table 3-80. Counties not represented in the table did not intersect with the hazard data layers
used for analysis. Adams County in the Denver metro area is home to the University of Colorado
Hospital on the Anschutz Medical Campus. This facility accounts for nearly all of the county’s
state asset total value of $2.06 billion, or 54 percent of all state asset value at risk to subsidence.
Larimer County has the second highest state asset value at risk to subsidence along the Front
Range with $416 million.
Table 3‐80: State Asset at Risk to Subsidence by County
County

Subsidence
Total Assets

Collapsible

Asset Value

Adams

Total Assets
142

Undermined

Asset Value

10

$1,639,000

Arapahoe

45

$213,451,000

Boulder

3

$22,000

Broomfield

1

$36,000

Conejos

3

$185,000

Denver

53

$109,363,000

Douglas

Asset Value

$2,055,468,000

Alamosa

Dolores

Total Assets

3

$283,000

6

$426,000

70

$8,640,000

8

$296,000

4

$106,000

75

$335,920,000

31

$3,113,000

22

$81,008,000

2

$4,483,000

2

$530,000

4

$735,000

71

$434,491,000

1

$7,000

Huerfano

43

$27,221,000

Jefferson

19

$55,668,000

38

$136,252,000

3

$874,000

4

$231,000

Eagle
El Paso
Fremont
Garfield

La Plata

51

$395,504,000

42

$416,267,000

21

$103,662,000

Mesa

1

$497,000

Moffat

3

$457,000

27

$2,233,000

2

$412,000

Larimer

48

$187,107,000

Las Animas

Montezuma
Montrose

29

$5,256,000

Pueblo

13

$864,000

Rio Blanco

11

$1,440,000

Saguache

1

$10,000

Weld
Total

134

$294,272,000

651

$3,833,020,000

$473,920,000

Garfield and La Plata Counties are Western Slope examples of areas with a high value of state
assets exposed to subsidence. In Garfield, 71 state assets with a total of $434 million are at risk,
while in La Plata, there are 51 state assets with a total value of $396 million.
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Tornado
With the majority of state asset value located along Colorado’s Front Range, it follows that many
state assets located in this area and to the East are at risk from tornados. Larimer and Adams
Counties, two of the locations with the most reported tornadoes in Colorado are also two of the
top four counties with the highest number of state critical facilities due largely to the presence of
state universities. Around 25 percent of all the state’s asset value is located in counties
experiencing 60 or more tornados since 1950. Relatively little state asset value exists (1%) in
counties with 40 to 59 tornados reported during this timeframe, and another 15 percent of state
asset value exists in counties with 20 to 39 reported tornados. Over 60 percent of state assets
value is located in counties with few tornado events in the last 60 years.
With the exposure of state assets to the threat of tornado, damages and losses are expected from
this hazard. However, in the last 13 years there are no reported state asset losses from tornado
activity. Within the counties along the Front Range with high tornado frequency, the strength of
the events tend to be on the lower end of the Enhanced Fujita Scale and further east of where
state assets are concentrated along the foothills. The exception is the F3 tornado occurring in
Weld County near the Interstate-25 corridor that impacted the Town of Windsor and surrounding
areas.
Tornadoes cause the greatest damage to structures of light construction. This suggests that
similar to vulnerably to strong wind, the result of state buildings being of moderate or heavy
construction may lead to less vulnerability. Randomness of location and extent of tornados
suggest that emergency protective measures for in-place sheltering may be more cost-beneficial
than exterior or structural requirements or enhancements related to mitigating severe wind.
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Severe Wind
There is a high exposure to state asset value from significant wind events. Over half of the
Colorado’s asset value, over $10.0 billion, is located within the windiest counties. Boulder
County, with the high propensity for significant winds combined with the value of higher
education assets related to the University of Colorado, makes this area of particular concern. A
similar situation exists with Larimer County and the exposure of state assets related to Colorado
State University. General observations suggest that the relationship of Colorado’s most severe
winds occurring along the Front Range, and the concentration of state assets with the hazard
extent, relates to high vulnerability.
The most vulnerable State asset that is susceptible to high winds is the Digital Trucked Radio
System (DTRS) towers that are scattered across the State. These towers are positioned in
specific areas where is little geographic protection against high winds due to the requirement that
these towers have “line-of-sight” capability.
Between 2010 and 2013, the number of state asset real property losses associated with severe
wind increased from 98 to 161, although the total losses reported for this period are only
$221,607, for an average of $3,517 per event. Reported damages tended to be related to signs,
fences, power lines, trees falling into buildings, gutters, and minor roof damage.
This relatively low amount of damage suggests superficial damage and that state buildings,
typically of moderate to heavy construction or other assets, are not particularly vulnerable to this
hazard and repairs are likely to be more cost effective than systematic mitigation. Were
vulnerabilities are present on a case-by-case basis, regular exterior building and maintenance and
minor strengthening of light structures or building may be adequate to reduce losses.
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Wildfire
Figure 3-86 shows state assets and state critical facilities in relation to areas of the state with high
wildfire potential. State assets in areas with Highest threat of wildfire total 45 with a value of
around $3.72 million. This number expands ten-fold when considering High and Moderate
wildfire threat areas with 422 state assets and $258.7 million in value. There are also eight
critical facilities in Moderate or higher wildfire threat areas with a value of around $840,000.
Figure 3‐86: State Assets by Wildfire Threat Level

Garfield and Dolores Counties stand out as holding the greatest number of state assets in high
wildfire hazard areas as shown in Table 3-81. These two counties hold $3.65 million, or nearly
all of the state assets and associated value. In addition to Garfield and Dolores, other Western
Slope counties such as Rio Blanco an d Mesa hold a significant amount of state asset value.
The relationship between the highest concentrations of state assets and related value is nearly
inverse to wildfire threat, as the threat of wildfire is significantly reduced in the urbanized Front
Range where most of the state property is located. Although there are critical assets in high and
moderate wildfire risk areas, it is not state assets that are the most vulnerable, but rather
structures on private property that are within the Wildland Urban Interface and not properly
mitigated with defensible space or fire-resistance materials.
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Table 3‐81: Wildfire Threat to State Assets by County, 2013
Highest
County

Count

Garfield
Dolores
Otero
Jefferson
Mesa
Montezuma
Montrose

33
7
1
1
1
1
1

High
Total Value
2,443,677
1,213,758
35,000
9,500
7,238
7,238
7,238

Moderate

County

Count

Total Value

County

Count

Total Value

Rio Blanco
Rio Grande
Mesa
Eagle
Fremont
Archuleta
El Paso
La Plata
Larimer
Moffat
Chaffee
Routt
Bent
Dolores
Garfield
Gunnison
Montezuma
Boulder
Douglas
Gilpin
Grand
Lincoln
Otero
Park
Summit

30
4
13
13
2
4
3
5
3
3
1
2
3
1
1
1
2
2
1
1
1
1
1
1
1

40,110,980
27,376,195
2,373,782
2,347,122
1,416,319
784,886
725,679
659,132
504,100
365,252
232,000
221,983
190,130
69,216
35,934
17,409
14,476
13,065
10,065
10,065
10,065
10,065
10,065
10,065
7,238

Rio Blanco
Prowers
Garfield
Larimer
La Plata
El Paso
Huerfano
San Miguel
Clear Creek
Jefferson
Delta
Eagle
Moffat
Mesa
Montezuma
Grand
Washington
Routt
Park
Las Animas
Pueblo
Bent
Fremont
Rio Grande
Gunnison
Douglas
Logan
Boulder
Otero
Saguache
Yuma
Chaffee
Archuleta
Montrose
Pitkin
Weld
Summit
Ouray

23
24
42
75
7
12
8
8
8
11
9
19
6
7
6
7
1
3
2
2
3
2
6
8
3
4
1
3
2
2
1
1
1
1
1
1
1
1

59,600,704
58,830,367
15,951,379
9,637,206
9,050,303
8,203,981
4,510,250
2,589,491
2,240,316
1,613,080
1,215,668
1,193,176
731,249
707,627
636,227
605,896
521,786
516,183
487,695
398,665
381,469
378,995
366,591
204,070
174,734
169,932
91,558
38,338
20,130
20,130
20,000
19,000
10,065
10,065
10,065
7,238
7,000
3,500.00

Source: Colorado Office of Risk Management, COWRAP, Baker Engineering
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Winter Storm
Since 2000, 85 state asset real property losses were attributable to freezing temperatures or
winter weather including snow, ice, and sleet. The greatest vulnerability to state assets was when
freezing temperatures resulted in water pipes bursting with resulting plumbing infrastructure and
water damages. This vulnerability is also the result of a building not having the proper amount of
insulation or exacerbated by a prolong power outage or power surges that damage electronics.
In other cases, structural vulnerabilities to buildings came in to play as damages were a result of
heavy snow and/or ice buildup on roofs or other structures resulting in collapse and related
secondary issues such as water damage. This vulnerability may be the result of infrequent and
abnormally high volume wet snow events exceeding design requirements or structural failure due
to age or inferior design. Of particular concern is the relationship between the number of state
assets and critical facilities along the Front Range and the low frequency, yet potentially high
impact, upslope snow events occurring along the Interstate-25 foothills corridor.
Total losses incurred for the 20 winter weather/freeze events between 2010 and 2013 was just
over $500,008, a relatively low number that may be low enough that comprehensive lossprevention measures across all state buildings are not warranted. Winter weather or extreme cold
events are not anticipated to have a greater proportional impact in the future, but rather as new
state facilities are built with superior materials and structural design, the proportion of loss per
total number of facilities and related value is expected to decline.
It is challenging to develop a comprehensive winter weather data layer due to the need to include
extreme cold, snow, ice, sleet, and winds. There is currently not a comprehensive winter weather
data layer to adequately perform analysis on a statewide basis relative to state asset location. In
future State Plan updates, if availability of geographic extent maps remain unavailable, other
methods such as relating state asset location to counties with disaster declarations will be used.
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State Data Update Summary
Accomplishments
Between 2010 and 2013, the Office of Risk Management initiated several state asset database
improvement processes. Each of the state asset locations were updated with a current address
and/or latitude/longitude and basic building information ( i.e. building, contents, electronics,
revenue loss, total replacement cost). Reporting mechanisms were also set up within the database
capabilities so that information can be pulled instantly to show the State's exposure value in a
catastrophe.
Opportunities
Ongoing data improvements include be adding/updating the county information for each state
asset as well as floodplains designation. The Office of Risk Management is also working with
agencies to update the potential hazards located at each of their facilities and collecting data to
represent the number of employees located at each facility across the state in case of a
catastrophe. Additional opportunities include:








Inclusion of state land board property for all-hazards.
Inclusion of state forest, park, and other wildlife areas.
Greater identification of state highways in hazard areas.
Continued partnership building between DHSEM and the Office of Risk Management.
Working with individual agencies or departments to improve property information.
Coordination with higher education entities for geocoded on/off campus assets.
Identification by department on specific potential losses related to their specific functions
(revenue, use, etc.).

Limitations




Assets and related value of building, content, and depreciation are self-reported by state
agencies and exist in varying states of completeness and recent value updates.
Methods of deriving building, content, and depreciation value vary by agencies.
Lack of seamless process to incorporate asset database into DHSEM GIS system.
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State Asset Data Sources
State Asset Database

Office of Risk Management, Division of Human Resources,
Department of Personnel and Administration

University Property Database

University of Northern Colorado, Finance & Administration
Department

University Property Database

University of Colorado, University Risk Management

University Property Database

Colorado State University, Office of Risk Management &
Insurance

Real Property Losses

Office of Risk Management, Division of Human Resources,
Department of Personnel and Administration

Colorado Department of Transportation

Mileposts, rest areas, and maintenance yards data layers

Natural Resource Ecology Laboratory,
Fort Collins, Colorado

Colorado Ownership, Management, and Protection (COMaP)
is a comprehensive dataset of land ownership and
management

StreetMap USA (ESRI)

This data set is from the 2003 Tele Atlas Dynamap
Transportation version 5.2 product distributed in 2008 with
the ArcGIS 9.3 media
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Risk Assessment Summary
The risk assessment as presented in the 2013 State Plan identifies and describes natural hazards
identified as threatening Colorado’s people, property, infrastructure, economy and environment.
Based on a summary of historic events and looking forward, the assessment presents an estimate
of statewide vulnerability, including that of state and local assets in the broadest sense. The
assessment is not absolute, but serves as a critical tool in guiding Colorado and its statewide
mitigation program in developing appropriate strategies to reduce the risk of natural hazards.
Statewide Significant Risks
The 2013 State Plan risk assessment affirms Colorado’s experience with natural hazards and
related disasters since the last plan update, indicating that wildfire, flood and drought remain the
most significant risks in Colorado. Since 2010, Colorado has experienced a prolonged and severe
drought, unprecedented explosive and destructive wildfires, and catastrophic flooding. These
events resulted in death and injury along with 100’s of millions in losses related to damaged and
destroyed property and critical infrastructure. Tens of thousands of people were displaced for
prolonged periods of time due to these events, and some continue to be out of their homes due to
inaccessibility of impacted areas or lack of lifelines. Across the state, economies were devastated
as one event after the other kept tourists from visiting Colorado destinations.
Wildfire
Significant wildfires are expected to continue in Colorado. These events result in death, injury,
prolonged evacuation and road closures, property loss, disruption of critical services, negative
impacts to local and region economies, and environmental degradation. In mountainous areas,
wildfires result in cascading impacts that are challenging to overcome, including an increased
propensity for flash flooding and increased threat of landslides and mud/debris flows.
Flood
Flooding in Colorado will continue as both flash events in the mountains and foothills with
overbanking in the valleys and plains. As one of Colorado’s most deadly and costly natural
hazards, negative impacts to public and private property and infrastructure will continue with
secondary health concerns of mold, contaminated drinking water, and impacts to lifelines such as
drinking water and wastewater treatment facilities.
Drought
Drought is a nearly continuous hazard in Colorado with various areas across the state
experiencing abnormally dry conditions any time of year. Drought continues to have devastating
impacts to agricultural land and farm economies across the state. Colorado also depends on
precipitation to store and supply water for residential, industrial and agricultural uses. Lack of
moisture, statewide or localized, continues to result in extraordinarily low moisture levels in
vegetation that contribute to the explosive and destructive wildfires Colorado.
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Most Vulnerable Jurisdictions
This section is designed to summarize the hazards facing Colorado on a localized level. Local
governments and tribes must continually assess the hazards threatening their communities and
prioritize development of response capabilities and mitigation efforts. Assessment and efforts
change along with population, land use, finances, and the local environment. Coloradans become
vulnerable to hazards when they live, work, or visit an area where these events occur. Individuals
and communities that prepare for the occurrence of a hazard are less vulnerable to its
consequences than those that do not.
The vulnerability of Colorado’s population is rooted in a relationship between the occurrence of
hazard events, the proximity of people and property to these occurrences, and the degree that a
community and its members are committed and prepared to cope with these occurrences and
mitigate their effects.
The continued growth of Colorado’s population increases the likelihood that vulnerability will
increase. Many of the areas currently under development are high hazard areas. Compounding
this problem, many public agencies responsible for the land use, emergency planning and
mitigation are understaffed and on limited budgets.
Colorado’s tourist population presents another vulnerability concern. Many areas economically
depend on tourists each year. Most of these visitors travel to mountain locations and are, for the
most part, unaware of the potential hazards associated with these areas. The preparedness,
planning, and mitigation efforts undertaken by mountain communities must consider these
visitors.
There is a close correlation between settlement patterns, population growth, and the cost of
disasters. When a disaster strikes a densely populated area, the costs are usually greater than in
those incurred in a sparsely populated region. As a community grows, competition for remaining
land increases. This results in a tendency to allow development in areas where hazards exist.
Mitigation, through processes that guide development, lessens damage caused by hazard events
and generates a monetary benefit by reducing funds spent on disaster response and recovery. Not
all hazards can be avoided through mitigation efforts so a community must continually plan for
response and recovery. Public awareness of hazards to which they may be exposed and education
on preparedness is important in every community’s emergency planning effort. A hazard
analysis is a living document that requires routine review and update as a community and its
hazards change.
In addition to hazard profiles, local mitigation plans were evaluated to provide insight as to how
local jurisdictions view the degree of vulnerability to hazard events. Many plans included
planning priorities for the various hazards or provided a risk ranking of high, medium, or low.
The State Hazard Mitigation Plan update process is closely integrated with local jurisdiction and
tribal planning efforts. Similar to the process used to develop the 2010 State Plan, the 2013 plan
update includes an analysis and data roll-up of risk assessment information from 42 local hazard
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mitigation plans (4 regions, 32 counties, 2 cities, 1 university, 2 Tribes, and 1 Fire Rescue
Authority).
Risk Ranking, Vulnerability and Loss Estimation
Table 3-82 provides a summary of prevalent hazards listed as high, medium, or low based on risk
assessments by local jurisdictions. There is a significant break between the four top ranked
hazards and the remaining hazards. The top four hazards that stand out with respect to high
statewide risk rankings are fire, winter storm, drought and flood. Local jurisdictions tended to
consider being at risk to weather-based hazards such as tornado, hail, severe wind, and lightning
as medium/high along with dam/levee failure, earthquake, and other geologic hazards. A detailed
breakdown of rankings by local jurisdiction is provided Table 3-63.
Table 3‐82: Summary of Local Jurisdiction Hazard Vulnerability Rankings
Natural Hazard

High

Medium

Low

Fire

45

8

4

Winter Storm

39

18

0

Drought

38

12

3

Flood

36

19

1

Tornado

22

17

13

Dam/Levee Failure

18

12

8

Hailstorm

18

8

17

Windstorm

15

33

4

Lightning

11

34

2

Landslide/Mud/Debris

9

12

24

Avalanche

3

14

9

Subsidence

2

12

20

Earthquake

1

20

32

Extreme Temperatures

1

10

26

Expansive Soils

0

3

5
Source: Local Hazard Mitigation Plans
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Detailed vulnerability rankings by local jurisdiction are presented in Table 3-83. When
jurisdictions provided information to directly indicate or derive a high, medium, or low ranking,
it is shown in the table as red, orange, or yellow. If a jurisdiction provided an analysis and
discussion related to the hazard, but did not include enough information to derive a high,
medium, or low ranking, it is represented in the table as blue, or “Included in plan.” If
vulnerability for a specific hazard was not analyzed in a plan, the hazard is shown in green.
Table 3‐83: Hazard Risk Ranking by Local Jurisdiction
H – High
M – Medium

Legend:
Information is derived from local
hazard mitigation plans

L – Low
P – Included in plan

Lightning
M

M

H

M

P

L

L

L

H

L

L

M

L

L

H

H

L

H

H

L

M

M

M

H

L

M

Drought

Earthquake
M

H

M

H

H

Baca County

M

Bent County

Avalanche

M

Alamosa County

L

H

Arapahoe County
Archuleta County

M

Winter Storm

Landslide/Mud/Debris Flow
L

Windstorm

Hailstorm
L

Tornado

Flood
H

M

Subsidence

Fire
L

H

Adams County

Expansive Soils

L

Dam/Levee Failure

Local Government

Extreme Temperatures

No vulnerability or not analyzed

M

M

M

M

M

L

M

M

M

M

M

H

L

M

M

H

M

H

L

H

M

H

M

M

H

L

H

M

H

M

M

H

H

Boulder County

L

H

H

M

L

L

H

H

L

H

M

City of Boulder

L

H

H

M

L

L

H

H

L

L

M

L

L

M

M

H

M

L

L

H

L

L

M

M

M

H

M

H

L

H

M

M

L

M

L

M

M

H

L

L

H

H

H

L

M

L

H

H

H

H

M

L

H

H

L

H

M

M

M

M

H

H

M

M

H

H

H

H

H

H

M

H

M

H

L

L

L

M

M

H

M

H

H

Broomfield County
Chaffee County

L

Cheyenne County
Clear Creek County

H
H

City of Colorado
Springs
UC‐Boulder

L

H

L

H

Conejos County

M

L

H

L

H

M

H

L

H

M

H

L

M

M

Costilla County
Crowley County

M
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H

P

L

L

H

H
M
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Dolores County

H

L

Douglas County
Eagle County

M

M

P

L

L

M

H

H

H

H

H

H

M

H

M

L
H

P

P

M

M

L

H

H

L

M

H

H

M

L

M

L

L

M

H

Elbert County

P
L

P

P

P

P

H

L

H

M

P

P

H

H

H

M

H

H

P

P

H

M

Garfield County

P

Gilpin County

M

Grand County

M

Gunnison County

L

Hinsdale County

H

M

L

H

L

M

M

L

P

P

P

L
L

Huerfano County

Winter Storm

P

P

P

Windstorm

M

Tornado

L

M

El Paso County
Fremont County

M

H

Subsidence

Extreme Temperatures

H

Expansive Soils

P

Lightning

Denver County

P

Landslide/Mud/Debris Flow

P

Hailstorm

P

L

Flood

Delta County

H

Fire

L

Earthquake

Custer County

Drought

Avalanche

Local Government

Dam/Levee Failure
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L

M

M
P

M

M

M

M

H

L

L

H

H

M

L

M

M

H

M

M

L

M

H

L

H

H

H

H

P
M

L

M

P

L

M

M

M

M

H

P
L
L

M

M

M

M

M

M

H

M

L

M

H

P

P
H

M

H

Jackson County
Jefferson County

L

H

M

L

H

H

Kiowa County

M

H

L

M

M

M

Kit Carson County

H

H

L

L

H

H

M

M

H

H

L
H

M
L

La Plata County

M

Lake County

M

M

M

L

P

H

H

M

L

M

Larimer County

P

P

P

P

P

P

P

P

P

P

Lincoln County

H

H

L

L

H

H

H

Logan County

H

H

L

L

H

H

H

M

H

H

H

H

H

M

H

H

M

M

M

M

M

H

L

H

M

H

M

L

H

H

H

M

H
H

L

M

H

P

P

P

P

P

L

M

L

H

H

H

L

M

L

H

H

H

L

L

M

L

L

M

M

L

M

M

M

M

H

Las Animas County

Mesa County

M

M

M

M

Mineral County

H

L

L

M

L

Moffat County
Montezuma County
Montrose County
Morgan County

M

M
H

H
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H

M

M

L

H

H

Park County

L

M

P

H

H

L

L

Phillips County

H

H

L

H

H

H

L

M

L

M

H

H

H

M

H

L

M

M

M

L

H

H

L

M

P

P

H

H

Avalanche
Ouray County

Pitkin County

M

M

Prowers County

M

Pueblo County

L
M

Rio Blanco County

P

P

P

Rio Grande County

M

Routt County

P

P

P

P

P

P

Saguache County

M

L

H

L

H

M

M

L

H

L

H

Sedgwick County

H

H

L

South Metro FRA

M

M

H

Winter Storm

M

Windstorm

Flood

M

Tornado

Fire

M

Subsidence

Extreme Temperatures

L

Lightning

Earthquake

H

Otero County

Hailstorm

Drought

M

Local Government

Expansive Soils

Dam/Levee Failure

Landslide/Mud/Debris Flow
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H

L

H

M

H

M

H
M

P
H

L
L

M

M

L

H

H

H

H

M

M

H

H

M

H

M

M

M

M

M

H

P

P

P

M

M

P

P

H

L

M

M

M

M

M

M

H

M

M

M

H

H

H

H

L

M

H

H

H

H

L

H

H

P

P

P

San Juan County
San Miguel County

Southern Ute Tribe

L

M

H

H

L

P

P

P

Teller County

M

H

M

L

L

H

M

Ute Mountain Ute
Tribe

L

M

L

M

M

H

Washington County

H

H

L

L

Weld County

H

H

L

Yuma County

H

H

L

Summit County

P
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M

M

M

H

H

M

H

H

H

H

L

M

L

H

H

H

L

L

H

H

H

L

M

H

M
P

P

L

L

H

L

H

H

L

H

H

H

M

L

H

H

H

M

L

H

H

H
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Top Four Hazard Analysis
For each hazard that made the ‘top 4’ list of hazards, a table was created showing those
counties/jurisdictions that rated that hazard as a top 4. If a local jurisdiction did not rank hazards
in a clearly identifiable way, those jurisdictions are not included in this analysis. Jurisdictions
with current local hazard mitigation plans that are not included in this analysis include Delta,
Elbert, Garfield, Larimer, Routt and Summit Counties. Other counties not included in this
analysis either have expired or no local mitigation plans and includes Hinsdale, Jackson, Las
Animas, Moffat, Montezuma, Rio Blanco and San Juan Counties.
The following tables show the vulnerability and potential loss estimates for wildfire (Table 384), winter storm (Table 3-85), drought (Table 3-86), and flood (Table 3-87), which represent the
top four hazards as far as statewide risk. Additional hazards that made the ‘top 4’ list of hazards
include tornado, hail, windstorm, landslide, avalanche, subsidence, earthquake, extreme
temperature, and thunderstorms. These tables include the applicable structure and critical facility
information, vulnerability and loss estimates, and any additional development notes. Appendix 3B included data tables for these additional hazards.
Table 3‐84: Jurisdictions with Wildfire Ranked as a ‘Top 4 Hazard’
# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

Alamosa County

‐‐

‐‐

‐‐

‐‐

City of Boulder

643

447

‐‐

‐‐

Chaffee County

‐‐

‐‐

‐‐

‐‐

Cheyenne County

5,237

32

‐‐

‐‐

Clear Creek County

1,625

‐‐

‐‐

‐‐

‐‐

Increasing population growth and
development increases vulnerability
to fires, specifically along the
foothills.

Jurisdiction

Colorado Springs
35,360

‐‐

Conejos County

5,653

36

Costilla County

‐‐

‐‐

‐‐

‐‐

Custer County

‐‐

‐‐

‐‐

‐‐

Dolores County

‐‐

‐‐

‐‐

‐‐

Douglas County

3,276

137

1,402,477,249

‐‐

Eagle County

24,213

16,367

17,690,474,350

‐‐

El Paso County

‐‐

‐‐

‐‐

‐‐

Fremont County

‐‐

‐‐

‐‐

‐‐

2,243

8

500,247,851

‐‐

Gilpin County
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# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

Grand County

14,198

127

4,871,997,055

‐‐

Gunnison County

6,678

10

3,168,259,529

‐‐

Huerfano County

‐‐

‐‐

‐‐

‐‐

Jefferson County

26,470

69

13,639,686,740

‐‐

Kit Carson County

‐‐

155

195

‐‐

1,641,338,000

‐‐

Lake County

4,769

30

358,302,978

‐‐

Lincoln County

3,899

111

‐‐

‐‐

Logan County

11912

216

‐‐

‐‐

Mesa County

‐‐

‐‐

‐‐

‐‐

1565

2

‐‐

‐‐

2,342,787,330

‐‐

Morgan County

13,601

209

‐‐

‐‐

Ouray County

2,617

35

930,044,845

‐‐

‐‐

‐‐

‐‐

‐‐

Phillips County

3,996

35

‐‐

‐‐

Pitkin County

10,913

‐‐

14,600,000

‐‐

Pueblo County

45,705

4,831

‐‐

‐‐

Rio Grande

‐‐

‐‐

‐‐

‐‐

Saguache County

‐‐

‐‐

‐‐

‐‐

San Miguel County

7,263

‐‐

‐‐

‐‐

Sedgwick County

2,299

63

‐‐

‐‐

South Metro FRA

78,396

269

‐‐

‐‐

548

‐‐

255,372,931

‐‐

27,432

‐‐

‐‐

‐‐

562

28

46,312,000

‐‐

3,611

81

‐‐

‐‐

Weld County

2,191,153

510

‐‐

‐‐

Yuma County

16,380

99

‐‐

‐‐

Jurisdiction

La Plata County

Mineral County
Montrose County

Park County

Southern Ute Tribe
Teller County
Ute Mountain Ute
Washington County

‐‐

‐‐

*Whenever possible, local information about development trends and pressures has been collected from LHMPs and included in this table.
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Table 3‐85: Jurisdictions with Winter Weather Ranked as a ‘Top 4 Hazard’
# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

Alamosa County

‐‐

‐‐

‐‐

‐‐

Archuleta County

18,356

63

‐‐

‐‐

Jurisdiction

Boulder County

‐‐

662

‐‐

As building and population trends
continue to increase, more people will
be exposed to the
winter storm hazard, thus increasing
pressure on local government snow
removal and
emergency services.

‐‐

8

‐‐

‐‐

Conejos County

5,653

36

‐‐

‐‐

Crowley County

2,143

119

‐‐

‐‐

Denver County

‐‐

244

‐‐

‐‐

Dolores County

‐‐

‐‐

‐‐

‐‐

Eagle County

‐‐

‐‐

‐‐

‐‐

Gilpin County

‐‐

8

‐‐

‐‐

Grand County

‐‐

170

‐‐

‐‐

Gunnison County

‐‐

‐‐

‐‐

‐‐

Huerfano County

‐‐

‐‐

‐‐

‐‐

Jefferson County

‐‐

‐‐

‐‐

‐‐

Kiowa County

‐‐

42

‐‐

‐‐

Clear Creek County

La Plata County
‐‐

‐‐

‐‐

Development in more remote areas of
the county may be more susceptible to
access issues for emergency services
and road crews.

Lake County

‐‐

‐‐

‐‐

‐‐

Mesa County

‐‐

‐‐

‐‐

‐‐

Mineral County

‐‐

1,565

2

‐‐

Montrose County

‐‐

‐‐

‐‐

‐‐

Otero County

‐‐

12,103

336

‐‐

Pitkin County

10,913

‐‐

‐‐

‐‐

Prowers County

7,933

258

‐‐

‐‐

‐‐

‐‐

‐‐

‐‐

Rio Grande
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# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

‐‐

‐‐

‐‐

‐‐

San Miguel County

7,263

‐‐

‐‐

‐‐

Teller County

27,432

‐‐

‐‐

‐‐

562

‐‐

46,312,000

‐‐

Jurisdiction
Saguache County

Ute Mountain Ute

*Whenever possible, local information about development trends and pressures has been collected from LHMPs and included in this table.
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Table 3‐86: Jurisdictions with Drought Ranked as a ‘Top 4 Hazard’
# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

162,000

163

‐‐

‐‐

Alamosa County

‐‐

‐‐

‐‐

‐‐

Arapahoe County

229,000

207

‐‐

‐‐

Archuleta County

18,358

63

‐‐

‐‐

Baca County

4,094

193

2.29M/yr

‐‐

Bent County

3,566

297

340,000/yr

‐‐

662

‐‐

Future growth in the unincorporated
areas will mean increased demands
on groundwater resources

City of Boulder

35,785

447

‐‐

‐‐

Broomfield County

20,000

21

‐‐

‐‐

‐‐

‐‐

‐‐

‐‐

5,237

47

‐‐

‐‐

Jurisdiction
Adams County

Boulder County

Chaffee County
Cheyenne County
Clear Creek County

There is extensive large‐lot
development in the eastern‐most
areas of the county. Most all of the
commercial development is located
within the towns and
Cities along I‐70 bordering Clear
Creek.

‐‐

8

‐‐

Conejos County

5,653

36

‐‐

‐‐

Costilla County

554

‐‐

96,396,000

‐‐

Crowley County

2,143

119

17,690,474,350

‐‐

Custer County

‐‐

‐‐

‐‐

‐‐

Denver County

‐‐

‐‐

‐‐

‐‐

Dolores County

‐‐

‐‐

‐‐

‐‐

Douglas County

‐‐

‐‐

‐‐

‐‐

Fremont County

‐‐

‐‐

‐‐

‐‐

Gilpin County

‐‐

8

‐‐

‐‐

Grand County

Gunnison County

‐‐

170

‐‐

Vulnerability to drought will increase
with growing demands on existing
water supplies due to population
growth.

‐‐

‐‐

‐‐

‐‐
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Jurisdiction

# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

Jefferson County
‐‐

‐‐

‐‐

Future growth in the unincorporated
areas will mean more wells and more
demands on groundwater and
surface water resources.

Kiowa County

‐‐

42

‐‐

‐‐

Kit Carson County

‐‐

‐‐

‐‐

‐‐

Lincoln County

3,899

66

8,181,242

‐‐

Logan County

11,912

62

123,163,681

‐‐

Mesa County

‐‐

‐‐

‐‐

‐‐

Morgan County

13,601

91

‐‐

‐‐

Otero County

12,103

336

227,000.00

‐‐

Park County

‐‐

‐‐

‐‐

‐‐

Phillips County

3,996

68

‐‐

‐‐

Prowers County

7933

258

‐‐

‐‐

Saguache County

‐‐

‐‐

‐‐

‐‐

San Miguel County

7,263

‐‐

‐‐

‐‐

Sedgwick County

2,299

53

‐‐

‐‐

Teller County

27,432

‐‐

‐‐

‐‐

Washington County

3,611

39

‐‐

‐‐

Weld County

2,191,153

472

‐‐

‐‐

Yuma County

16,380

1516,3800

‐‐

‐‐

*Whenever possible, local information about development trends and pressures has been collected from LHMPs and included in this table.
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Table 3‐87: Jurisdictions with Flood Ranked as a ‘Top 4 Hazard’
# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

162,000

163

31,091,441

‐‐

Alamosa County

‐‐

‐‐

‐‐

‐‐

Arapahoe County

229,000

207

314,021

‐‐

Archuleta County

18,356

63

40,700,000

‐‐

Bent County

3,566

297

5,503,000

‐‐

662

‐‐

‐‐

21

‐‐

‐‐

‐‐

‐‐

‐‐

10

6,151,000

‐‐

8

1,151,889

‐‐

5,562

2425

507,896,000

‐‐

UC‐Boulder

‐‐

40

87,370,100

‐‐

Costilla County

‐‐

1

128,510,217

‐‐

Custer County

‐‐

‐‐

‐‐

‐‐

Denver County

‐‐

244

346,115,893

‐‐

Dolores County

‐‐

‐‐

‐‐

‐‐

Douglas County

‐‐

137

22,308,421,382

‐‐

Fremont County

‐‐

‐‐

‐‐

‐‐

Gilpin County

‐‐

8

1,022,495,344

‐‐

Gunnison County

591

4

48,460,65

‐‐

Huerfano County

‐‐

‐‐

‐‐

‐‐

Jefferson County

1,592

11

723,216,000

‐‐

Kit Carson County

‐‐

‐‐

3,060,000

‐‐

La Plata County

195

‐‐

1,641,338,000

‐‐

Lincoln County

3,899

39

8,920,000

‐‐

Logan County

11,912

9

52,966,000

‐‐

Mesa County

‐‐

‐‐

‐‐

‐‐

Mineral County

1,565

2

6,050,000

‐‐

Morgan County

13,601

11

97,477,000

‐‐

247

‐‐

28,722,990

‐‐

Jurisdiction
Adams County

City of Boulder
Broomfield County

20,000

Chaffee County
Cheyenne County

5,237

Clear Creek County
Colorado Springs

Ouray County
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# of
Structures in
Hazard Area

# of Critical
Facilities in
Hazard Area

Loss Estimate
($)

Local Development Concerns*

‐‐

‐‐

‐‐

‐‐

Phillips County

3,996

68

27,783,000

‐‐

Pitkin County

10,913

56

1,160,142,000

‐‐

Pueblo County

1,418

‐‐

1,205,174,000

‐‐

‐‐

‐‐

‐‐

‐‐

2,299

22

5,079,000

‐‐

Southern Ute Tribe

138

99

54,496,108

‐‐

Ute Mountain Ute

562

‐‐

46,312,000

‐‐

3,611

1

6,798,000

‐‐

Weld County

2,191,153

167

199,438,000

‐‐

Yuma County

16,380

32

29,543,000

‐‐

Jurisdiction
Park County

Rio Grande County
Sedgwick County

Washington County

*Whenever possible, local information about development trends and pressures has been collected from LHMPs and included in this table.
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Vulnerability and Loss Estimation Methodology
Table 3-88 below summarizes the methodologies used in the 2010 Colorado SHMP to analyze
vulnerability and estimate losses associated with each identified hazard, and the updated
methodologies used as part of the 2013 Plan update.
Table 3‐88: Vulnerability and Loss Estimation Methodology Summary
2010

2013

Atmospheric

Extreme
Heat

Hail

Lightning

Severe
Wind

Vulnerability Analysis: Analysis of statistical
information from the CDC on heat‐related
mortality across the US; analysis of data
from the National Weather Service on
previous extreme heat events in Colorado.

Vulnerability Analysis: Assessment of historical
extreme heat events based on data supplied by
the National Weather Service and the USDA
NRCS. Review and analysis of local Plan
mitigation strategies and hazard profiles.

Loss Estimation: Narrative.

Loss Estimation: Narrative.

Vulnerability Analysis: Statistical analysis of
NOAA data on “annual hail days” across the
US; analysis of NCDC data on reported hail
events by County; analysis of Rocky
Mountain Insurance Info Association data
on monetary storm damages to 2010.

Vulnerability Analysis: Assessment of historical
hail events based on data supplied by the Storm
Prediction Center. Analysis of those areas
vulnerable to hail to quantify relative vulnerability
rankings between the State’s counties. Review
and analysis of local Plan mitigation strategies and
hazard profiles. Assessment of future population
growth trends and hazard exposure projections.

Loss Estimation: Potential losses are
equated to the total value of state assets
exposed to hailstorms. Data derived from
the list of Colorado State insured physical
assets from the Office of Risk Management

Loss Estimation: Analysis of counts and associated
replacement costs of state assets, including
critical facilities, that are exposed to hail
vulnerability as defined by the Storm Prediction
Center. Colorado State insured physical assets
provided by the Office of Risk Management.

Vulnerability Analysis: GIS analysis of
Colorado Lightning Resource Center data on
the distribution of lightning flashes at the
county scale (1996‐2004); Colorado DEM
data on injuries and deaths from lightning
by county (1950‐2010).

Vulnerability Analysis: Assessment of historical
lightning events based on data supplied by the
Storm Prediction Center. Review and analysis of
local Plan mitigation strategies and hazard
profiles. Assessment of future population growth
trends and hazard exposure projections.

Loss Estimation: Narrative.

Loss Estimation: Narrative.

Vulnerability Analysis: GIS analysis of
“reported wind events by county” (1950‐
2010) and statistical data on wind event
deaths, injuries, and damage in CO by
county (1950‐2010), both from NCDC.

Vulnerability Analysis: Assessment of historical
severe wind events based on data supplied by the
Storm Prediction Center. Analysis of those areas
vulnerable to severe wind to quantify relative
vulnerability rankings between the State’s
counties. Review and analysis of local Plan
mitigation strategies and hazard profiles.
Assessment of future population growth and

Loss Estimation: Potential losses were
equated to the total value of state assets
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2010
exposed to windstorms. Data derived from
the list of Colorado State insured physical
assets from the Office of Risk Management.

Vulnerability Analysis: GIS analysis of CO
DEM data on reported hail events by county
(1950‐2010); statistical analysis of NCDC
data available for tornado deaths, events,
injuries and property damage in CO (1950‐
2010); NCDC Tornado Project Online data of
CO tornado numbers and strengths (2000‐
2010).
Tornado
Loss Estimation: Potential losses are
equated to the total value of state assets
exposed to tornadoes. Data derived from
the list of Colorado State insured physical
assets from the Office of Risk Management.

Winter
Storm

2013
hazard exposure projections.
Loss Estimation: Analysis of counts and associated
replacement costs of state assets, including
critical facilities, that are exposed to hail
vulnerability as defined by the Storm Prediction
Center. Colorado State insured physical assets
provided by the Office of Risk Management.
Vulnerability Analysis: Assessment of historical
tornado events based on data supplied by the
Storm Prediction Center. Analysis of those areas
vulnerable to tornadoes to quantify relative
vulnerability rankings between the State’s
counties. Review and analysis of local Plan
mitigation strategies and hazard profiles.
Assessment of future population growth trends
and hazard exposure projections. Analysis of
social vulnerability present in high hazard areas.
Loss Estimation: Analysis of counts and associated
replacement costs of state assets, including
critical facilities, that are exposed to hail
vulnerability as defined by the Storm Prediction
Center. Colorado State insured physical assets
provided by the Office of Risk Management.

Vulnerability Analysis: Statistical analysis of
extreme cold temperatures in CO by county
(1961‐1990) (data provided by NCRS);
Analysis of winter weather deaths, injuries
and damages in CO by county (1960‐2008)
(data provided by SHELDUS).

Vulnerability Analysis: Assessment of historical
winter storm events based on data supplied by
SHELDUS. Review and analysis of local Plan
mitigation strategies and hazard profiles.
Assessment of future population growth trends
and hazard exposure projections.

Loss Estimation: Narrative.

Loss Estimation: Narrative.

Vulnerability Analysis: Evaluation of a
Colorado Avalanche Zone Boundary Map
from Colorado Avalanche Information
Center to identify spatial extent; GIS analysis
of Colorado Avalanche Fatalities by County
(1950‐2008: CAIC); Statistical analysis of
CAIC data on property damage, deaths by
activity type and deaths by year over time
(1960‐2008).

Vulnerability Analysis: Assessment of historical
avalanche events based on data supplied by the
Colorado Geological Survey. Analysis of those
areas vulnerable to avalanches to quantify
relative vulnerability rankings between the State’s
counties. Review and analysis of local Plan
mitigation strategies and hazard profiles.

Geologic

Avalanche

Loss Estimation: Potential losses are
equated to the total value of state assets
exposed to avalanches. Data derived from
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Loss Estimation: Analysis of counts and associated
replacement costs of state assets, including
critical facilities, that are exposed to avalanche
vulnerability as defined by the Colorado
Geological Survey. Colorado State insured
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2010
the list of Colorado State insured physical
assets from the Colorado Geological Survey
and the Office of Risk Management.

physical assets provided by the Office of Risk
Management.

Vulnerability Analysis: “Majority of analysis
comes from the CO Earthquake Evaluation
Report” – vulnerability determined by GIS
analysis of earthquake locations in CO
(1867‐1996).

Vulnerability Analysis and Loss Estimation: Hazus
analysis utilizing a number of model runs per
county including: annualized events, known
faults, and worst‐case scenarios. Hazus utilized
2010 Census data, updated HSIP inventory data,
and Colorado Geological Survey soil and landslide
inputs. Review and analysis of local Plan
mitigation strategies and hazard profiles.
Assessment of future population growth trends
and hazard exposure projections. Analysis of
social vulnerability present in high hazard areas.

Earthquake
Loss Estimation: Utilized Colorado Geologic
Survey HAZUS scenarios for loss estimation;
GIS analysis of economic loss estimates from
the USGS national earthquake hazard map.

Erosion and
Deposition

2013

Vulnerability Analysis: Analysis of spatial
extent and previous occurrence data (data
provided by the Colorado Geologic Survey).

Vulnerability Analysis: Review and analysis of local
Plan mitigation strategies and hazard profiles.
Loss Estimation: Narrative.

Loss Estimation: Narrative.
Vulnerability Analysis: GIS analysis of CGS
data on Colorado expansive soil locations;
review of previous occurrences highlighted
by the CGS.

Expansive
Soils

Landslides,
Mud/Debris
Flows,
Rockfall

Loss Estimation: Potential losses are
equated to the total value of state assets
exposed to expansive soils. Data derived
from the list of Colorado State insured
physical assets from the Office of Risk
Management.

Vulnerability Analysis: GIS analysis of CGS
inventory of Colorado landslide, mudslide,
rockfall and debris flow areas (2010); review
of previous occurrences identified in the CO
landslide hazard mitigation plan, 1988,
2002; and SHELDUS data on landslide
deaths, injuries and damage by County
(1960‐2008).
Loss Estimation: Potential losses are
equated to the total value of state assets
exposed to landslides. Data derived from
the list of Colorado State insured physical
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Vulnerability Analysis: Analysis of those areas
vulnerable to expansive soils to quantify relative
vulnerability rankings between the State’s
counties. Review and analysis of local Plan
mitigation strategies and hazard profiles.
Assessment of future population growth trends
and hazard exposure projections.
Loss Estimation: Analysis of counts and associated
replacement costs of state assets, including
critical facilities, that are exposed to expansive
soils vulnerability as defined by the Colorado
Geological Survey. Colorado State insured
physical assets provided by the Office of Risk
Management.
Vulnerability Analysis: Assessment of historical
landslide events based on data supplied by the
Colorado Geological Survey. Separate analysis of
those areas vulnerable to landslides, mud/debris
flow, and rockfall to quantify relative vulnerability
rankings between the State’s counties. Review
and analysis of local Plan mitigation strategies and
hazard profiles. Analysis of social vulnerability
present in high hazard areas for landslides,
mud/debris flow, and rockfall.
Loss Estimation: Separate analysis of counts and
associated replacement costs of state assets,
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2010

Subsidence

2013

assets from the Office of Risk Management.

including critical facilities, that are exposed to
landslides, mud/debris flow, and rockfall
vulnerability as defined by the Colorado
Geological Survey. Colorado State insured
physical assets provided by the Office of Risk
Management.

Vulnerability Analysis: GIS analysis of CGS
inventory of identified subsidence areas in
Colorado; GIS analysis of CGS data of
general locations of inactive coal mines in
CO, locations of evaporative bedrock, and
previous collapsible soil events.

Vulnerability Analysis: Separate analysis of those
areas vulnerable to undermining, subsidence, and
collapsible soils to quantify relative vulnerability
rankings between the State’s counties. Review
and analysis of local Plan mitigation strategies and
hazard profiles.

Loss Estimation: Potential losses are
equated to the total value of state assets
exposed to subsidence. Data derived from
the list of Colorado State insured physical
assets from the Office of Risk Management.

Loss Estimation: Separate analysis of counts and
associated replacement costs of state assets,
including critical facilities, that are exposed to
undermining, subsidence, and collapsible soils
vulnerability as defined by the Colorado
Geological Survey. Colorado State insured
physical assets provided by the Office of Risk
Management.

Vulnerability Analysis: GIS analysis of 2010
Rangeland Grasshopper Hazard areas in the
United States (USDA).

Vulnerability Analysis: Narrative.

Other Hazards

Insect
Infestation

Loss Estimation: Narrative.

Loss Estimation: Narrative.

Wildfire

Vulnerability Analysis: GIS analysis of
Colorado land cover layer (USGS: 2001) to
identify vulnerable areas; review of previous
occurrences identified in the 2007 CO
wildfire hazard mitigation plan and 2009
CSFS Fire Report; 1999 CO OEM data on
“percentage of acres at risk for wildfire by
county”; GIS analysis of Colorado wildfire
urban interface assessment; 2008 Colorado
Wildfire Risk Assessment.
1) GIS analysis % of county acres with
moderate to high hazard risk, 2) GIS analysis
of a wildland urban interface areas, and 3)
GIS analysis of “wildfire susceptibility”
depicting occurrence, weather influence
zones, and fuel models.
Loss Estimation: Potential losses are
equated to the total value of state assets
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Vulnerability Analysis: Assessment of historical
wildfire events based on data supplied by the
Colorado State Forest Service. Analysis of those
areas vulnerable to wildfire to quantify relative
vulnerability rankings between the State’s
counties. WUI‐specific analysis to quantify
relative vulnerability rankings between the State’s
counties. Review and analysis of local Plan
mitigation strategies and hazard profiles.
Assessment of future population growth trends
and hazard exposure projections. Analysis of
social vulnerability present in collective high
hazard areas.
Loss Estimation: Analysis of counts and associated
replacement costs of state assets, including
critical facilities, that are exposed to wildfire
vulnerability as defined by the Colorado State
Forest Service. Colorado State insured physical
assets provided by the Office of Risk
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2010
exposed to fire. Data derived from the list of
Colorado State insured physical assets from
the Office of Risk Management; Analysis of
data on building content and value exposed
to high risk wildfire zones by county (CSFS
2002 WUI Hazard Assessment).

2013
Management.

Analysis of data on building content and
value exposed to high risk wildfire zones by
county (CSFS 2002 WUI Hazard Assessment,
HAZUS‐MR2)
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Introduction
The assessment of capabilities is the next step after assessing risk. The combination of these two
elements provides the foundation for developing a comprehensive action strategy to mitigate
risks in Colorado. An understanding of state government and local authorities and capabilities is
necessary in order to develop a comprehensive and feasible mitigation strategy.
Hazard mitigation is implemented through a portfolio of capabilities. These capabilities include
regulations, codes, plans, public education efforts, preparedness initiatives and structural
approaches. The Capabilities Assessment represents the State Hazard Mitigation Team’s
(SHMT) best effort to identify state and local agencies, policies, regulations, plans, personnel
and programs that play a significant role in protecting life, property, and infrastructure.
Information in this section as it pertains to Colorado state government was reviewed and updated
as necessary by the SHMT Steering Committee and State Agency Partners.
This section is broken into the following sections:
State Capabilities






Mitigation Responsibilities
State Mitigation Policies, Regulations, Practices and Programs
Development in Hazard Prone Areas
State Mitigation Funding Capabilities
Changes in Capabilities Since 2010

Local Capabilities



Local Capability Overview
Evaluation of Local Capabilities
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State Capabilities
State departments are responsible, within their statutory authorities, to perform direct activities
and/or provide assistance and support to local jurisdictions in identifying risks to natural hazards.
This assistance includes developing and running programs to provide technical assistance and
funding to develop and implement mitigation actions to reduce those identified risks.
This section provides a discussion of Colorado state government’s financial, legal, and
programmatic ability to carry out mitigation actions in the pre-and post-disaster setting to
achieve its mitigation goals and objectives. The mitigation capabilities are addressed by
evaluating how a program, policy, regulation, or practice contributes to the statewide mitigation
program, but also address areas in which the state needs to strengthen its capabilities by
providing applicable limitations. Additionally, the discussion of state capabilities is extended to
provide an overview of how they address development in hazard-prone areas and to highlight
general changes in capabilities since approval of the previous plan.
Additional discussion on state government capabilities includes what funding mechanisms are in
place to improve or sustain capabilities and implement the mitigation strategy. This discussion
includes the assessment of funding capabilities for hazard mitigation projects to include their
limitations and where additional funding is necessary.
Mitigation Responsibilities
Twenty-four agencies are identified as having mitigation responsibilities within the statewide
mitigation program. These agencies are represented by ten state departments. Table 4-1
comprises the Colorado State Government Mitigation Responsibilities and provides a list of
agencies that have mitigation activities, and provides a general description of what those
responsibilities entail.
In evaluating agencies with mitigation responsibilities, it was determined that not all agencies
have identified capabilities or funding opportunities that benefit the statewide mitigation
program. One future task of the DHSEM Mitigation Team and the SHMT is to refine what
constitutes a mitigation responsibility and identify gaps in identified capabilities, by department
and to the appropriate division or office.
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Table 4‐1: Colorado State Government Mitigation Responsibilities
Department/
Agency

Mitigation Responsibilities

Colorado Avalanche
Information Center
(CAIC)

 Protects people and property by reducing or eliminating short and long‐term risks
from avalanches.
 Provides forecasting, online tools, and maps to avoid or reduce vulnerability and losses
to avalanche hazards.
 Increases public safety through extensive educational programs and educational aids
readily available to the public.
 Participates as a member of State Hazard Mitigation Team (SHMT) Steering
Committee.

Colorado Climate
Center (CCC)

 Provides information and expertise on Colorado’s climate through Climate Monitoring
(data acquisition, analysis, and archiving), Climate Research, and Climate Services.
 Responds to climate related questions and problems affecting the state.
 Publishes quarterly magazine, Colorado Climate.
 Trains volunteers in collection of rain and hail data for improved radar estimates and
detection; provides training and education opportunities to students and community
members for improved local awareness of severe weather and other natural hazards
making Colorado more hazard resistant.
 Participates as a member of both the Water Availability Task Force and Flood Task
Force.
 Participates as a member of State Hazard Mitigation Team (SHMT) Steering
Committee.

Colorado
Geological Survey
(CGS)

 Builds economies and sustainable communities free from geologic hazards, for people
to live, work and play through good science, collaboration, and sound management of
mineral, energy and water resources.
 Protects people and property by reducing or eliminating short and long‐term risks
from geologic hazards and lack of safe, adequate water.
 Reviews geological‐suitability of schools and subdivision sites for local governments;
provides statewide research on a variety of geologic hazards; assists state agencies
with geological issues including rockfall areas, road alignments, and construction
planning and support.
 Provides geologic hazard, water quality data, groundwater‐supply maps, online tools,
and on the ground assistance to avoid or reduce vulnerability and losses to geologic
hazards and lack of safe water.
 Increases awareness and understanding of geologic issues in Colorado through
educational programs.
 Provides studies, maps, and statistical data from Mineral Resources and Mapping
Program to responsibly explore and develop critical mineral and energy resources.
 Lead agency for maintaining Colorado Landslide Hazard Mitigation Plan, studies
landslide areas throughout the state, and conducts debris flow studies; maintains
Earthquake Reference Collection.
 Participates as a member of State Hazard Mitigation Team (SHMT) Steering
Committee.
 Chairs Geologic Hazards Committee, and Landslide and Earthquake Subcommittees.
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Department/
Agency

Mitigation Responsibilities

Colorado Historical
Society Office of
Archaeology and
Historic
Preservation

 Helps individuals, communities, and organizations identify, protect, and preserve state
cultural resources and foster appreciation of and respect for Colorado’s cultural
heritage.
 State Historic Preservation Officer (SHPO) is responsible for administering program as
defined in the National Historic Preservation Act of 1966, and administers state
historic preservation laws.

Colorado State
Forest Service
(CSFS)

 Encourages sound stewardship to prevent accelerated resource loss to fire, disease
and abuse, and seeks to improve wood resources, watershed conditions, wildlife
habitat, recreation resources, aesthetics and other benefits derived from forested
lands.
 Coordinates cooperatively with local, private, state, federal, and tribal partners.
 Continues strategic effort of wildfire mitigation including hazard identification and risk
assessment, applied research and technology transfer, public awareness, training and
education, incentives and resources, and leadership and coordination.
 Administers Colorado Firewise Program.
 Assists jurisdictions willing to address wildfire hazard mitigation concerns within their
county.
 Participates as a member of State Hazard Mitigation Team (SHMT) Steering
Committee.

Colorado Water
Conservation Board
(CWCB)

 Promotes conservation of waters of the State of Colorado to secure greatest utilization
of such waters and utmost prevention of floods.
 Directed in Section 37‐60‐106(1) C.R.S. (1990) to prevent flood damages, review and
approve floodplain designations prior to adoption by local government entities, and
provide local jurisdictions with technical assistance and floodplain information.
 Provides assistance to entities in meeting requirements of National Flood Insurance
Program; funds mapping efforts.
 Chairs multi‐agency Flood Task Force; monitors state for possible flood conditions;
participates as a member of both the Water Availability Task Force and Drought Task
Force.
 Leads maintenance of Colorado Flood Hazard Mitigation Plan; administers Community
Assistance Program.
 Promotes efficient water usage, provides public information, technical, and financial
assistance for water conservation planning; promotes drought planning, encourages
and assists communities to prepare and implement drought mitigation plans; monitors
drought impacts, and informs public, media, and state officials.
 Additional capabilities available in Colorado State Flood Hazard Mitigation Plan and
Colorado State Drought Mitigation and Response Plan.
 Participates as a member of State Hazard Mitigation Team (SHMT) Steering
Committee.

Department of
Agriculture

 Strengthens agriculture’s future, provides consumer protection, promotes
environmental quality and animal health, and ensures equity and integrity in business
and government.
 Participates as a member of State Hazard Mitigation Team (SHMT) Steering
Committee.
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Department/
Agency

Mitigation Responsibilities

Department of
Agriculture (CDA)
Division of Animal
Industry

 Maintains responsibility for animal health and disease control activities in Colorado
and houses the State Veterinarian Office.
 Works cooperatively with livestock industry, veterinary medical organizations, and
other state and federal agencies to protect health, welfare, and marketability of
Colorado livestock.

Department of
Agriculture (CDA)
State Conservation
Division

 Collaborates with public and private landowners across Colorado to enhance
stewardship of natural resources related to agricultural practices and lands.
 Acts as a state board of appeals for 76 soil conservation districts.
 Administers and disburses funds for purpose of assisting districts; acts in an advisory
capacity with districts; coordinates district programs; undertakes studies of watershed
planning; develops, implements and administers watershed flood prevention and
underground water storage projects; distributes grants, services and materials for
conservation purposes; oversees state “living snow fence” program.
 Provides critical information for agriculture, local planners, developers, and citizens.
 Performs soil surveys used for land planning and management activities, and highlights
soil properties, interpretations, limitations, potential, and problems.
 Makes funds available to complete natural resource inventories used by local
governments for planning purposes such as flood plain identification, noxious weed
inventories, and other studies.

Department of
Higher Education

 Coordinates policy and state resources for 28 public institutions and several hundred
proprietary schools and oversees two key loan programs; seeks to ensure that higher
education is accessible and affordable to all Coloradoans.
 Brings cultural and artistic education opportunities to citizens.

Department of
Human Services
(DHS)

 Oversees state’s 64 county departments of social/human services, public mental
health system, services for people with developmental disabilities, juvenile corrections
system, and all state and veterans’ nursing homes.

Department of
Local Affairs (DOLA)

 Provides range of services to communities and local governments to build capacity,
including specialized training, technical and financial assistance, and emergency
management.
 Administers funding through Community Development Block Grants, Community
Service Block Grants, Conservation Trust Fund, Energy/Mineral Impact Fund, Gaming
Impact Fund, Search and Rescue Fund, and Smart Growth/Heritage Planning Grants.
 Provides for establishment of disaster assistance centers, and long‐term recovery
efforts.

Department of
Natural Resources
(DNR)

 Mandated to conserve, protect, promote development, and regulate use and
enjoyment of state natural resources, related to water, minerals, mineral fuels, soil
conservation, reclamation of mined land, management of state lands, wildlife, parks,
outdoor recreation, geological features, and mine safety.

Colorado Natural Hazards Mitigation Plan
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Department/
Agency

Mitigation Responsibilities

Department of
Personnel and
Administration
(DPA) Office of Risk
Management
(ORM)

 Provides insurance coverage for state buildings, contents, boilers, machinery, aircraft,
and employee fidelity; insures state for liability claims and workers’ compensation;
works directly with state departments to provide training, technical, and insurance
consulting services; supervises liability claim handling, related litigation, and issues
certificates of insurance.

Department of
Public Health and
Environment
(CDPHE)

 Protects and preserves health and environment of people of Colorado through health
programs, environmental programs, and administration.
 Maintains role in mitigating hazards related to potential medical surges, water quality
problems, stormwater permitting, air pollution monitoring, or monitoring of Critical
Infrastructure such as waste‐water treatment plants.
 Provides detection and investigation for disease control and environmental
epidemiology.
 Lead state agency responsible for coordinating public health and medical response
activities and supporting mass fatality response for all‐hazard emergency or disaster
events.
 Develops and coordinates health emergency response plans; assesses natural and
human‐caused disasters and enhances public health response to those events;
integrates public health and medical systems with other local and state partners;
trains public health, medical and emergency response partners on latest and improved
protocols related to health, medical and mortuary response; distributes health
information and implements systems for effective, redundant communication among
stakeholders involved in public health detection and response; assesses Colorado's
ability to respond to medical care of victims during an emergency; identifies best
practices for mass casualty response.
 Provides disaster related services for emergency services personnel, disaster survivors,
schools, businesses, and industry; provides pre‐incident training and consulting to local
departments of social/human services, individuals, post‐disaster intervention services
and support to local communities throughout recovery.

Department of
Public Safety (CDPS)

 Includes the Colorado Bureau of Investigation (CBI), Colorado State Patrol (CSP),
Colorado Division of Criminal Justice (DCJ), Division of Fire Prevention & Control
(DFPC), Division of Homeland Security & Emergency Management (DHSEM), and the
Colorado School Safety Resource Center.
 Provides emergency response as DERA to HazMat incidents occurring within a highway
right‐of‐way; provides assistance to other DERAs responsible for HazMat incidents
elsewhere in the state, based on mutual aid agreements; responds to incidents to
mitigate, reduce and/or prevent potential negative effects on public health and
environment.
 Performs responsibility of “Incident Command” at highway related incidents; enforces
state hazardous materials laws, rules, and regulations of transportation by highway;
enforces routing, permitting, and safe transportation of hazardous materials; performs
spot driver and vehicle inspections to determine compliance with standards.

Colorado Natural Hazards Mitigation Plan
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Department/
Agency

Mitigation Responsibilities

Department of
Transportation
(CDOT)

 Maintains responsibility for 9,144 mile highway system, including 3,429 bridges,
handling over 28 billion vehicle travel miles (40 percent of all travel).
 Utilizes variable message signs and highway radio advisories to warn of dangerous
road and weather conditions including blizzards, rockfall potential, and road closures;
uses road closure devices including road‐closed signs, gates, and flashing lights to warn
of closed roads due to adverse conditions.
 Provides Avalanche Management Program and staff training in awareness, survival and
rescue techniques; provides forecasting to monitor snow conditions, issue hazard
assessments, recommend road closures, and suggest avalanche control operations;
performs active avalanche control operations using helicopters, avalaunchers, artillery,
and snowshoe routes.
 Designs bridges, culverts, and highways based on 100‐year, 50‐year, and 25‐year flood
design standards; performs benefit/cost analysis and 100‐year flood consequence
analysis; signs off on all projects, and reviews existing work by other agencies
(Hydraulic Unit); performs additional work necessary to design structures in floodplain.
 Reviews, updates and prioritizes action strategies for statewide list of CDOT scour
critical bridges and bridges with unknown foundation based on risk level; performs site
inspections, utilizing current USACE and FEMA reports, hydrologic and hydraulic
analyses; performs new hydrologic and hydraulic analyses where necessary, and
creates action plans to reduce risks to bridges from scour.

Department of
Transportation
(CDOT)
Geotechnical
Program

 Administers Rockfall Program providing internal mitigation design and review for
projects funded by rockfall mitigation budget; performs site inspections during project
construction; personnel designated as first responders during rockfall related
emergencies; installs control devices on rock walls for prevention; posts falling rock
signs on highways.
 Evaluates and prioritizes mitigation locations by utilizing Colorado Rockfall Hazard
Rating System (CRHRS) and Colorado Rockfall Simulation Program; combines geologic
and climate information with traffic and slope data to rank rockfall hazards according
to severity of risk.

Division of Fire
Prevention &
Control (DFPC)

 Trains and certifies firefighters, conducts fire safety inspections of public schools,
hospitals and nursing homes; coordinates wildfire response; provides firefighting
resources when wildfires occur; completes wildland fire management billing and
NFIRS.
 Provides fire prevention and code enforcement, wildfire preparedness, response,
suppression, coordination and management, training and certification, public
information and education, and technical assistance to local governments.
 Provides for life safety, occupant protection, and training and exercises; agency office
of State Fire Marshall.

Colorado Natural Hazards Mitigation Plan
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Department/
Agency

Mitigation Responsibilities

Division of
Homeland Security
and Emergency
Management
(DHSEM) Office of
Emergency
Management
(OEM)

 Provides comprehensive state emergency management program supporting local
government and state agencies; addresses five phases of emergency management
supporting all hazards and disaster emergencies.
 Provides planning and training services to local governments including financial and
technical assistance, training and exercise support, mitigation, domestic preparedness,
and disaster recovery; sponsors workshops for local elected officials and staff.
 Leads maintenance of Colorado State Hazard Mitigation Plan (SHMP).
 Manages FEMA mitigation grant programs, local hazard mitigation plan activities, and
mitigation public awareness and education projects; utilizes federal funds to promote
local and state mitigation projects.
 Coordinates state response and recovery program in support of local governments;
maintains State Emergency Operations Center (SEOC) where representatives from
other departments/agencies and federal agencies coordinate response to disaster
emergencies.
 Leads State Hazard Mitigation Team (SHMT) Steering Committee.

Division of
Homeland Security
and Emergency
Management
(DHSEM) Office of
Preparedness (OP)

 Coordinates with NGOs and other local, regional, state and federal partners to
enhance resiliency of communities.
 Supports statewide preparedness efforts though messaging and strategic
communication.
 Develops State Homeland Security Strategy and State Preparedness Goal; facilitates
implementation of U.S. Department of Homeland Security planning requirements,
completes THIRA and annual State Preparedness Report for FEMA.
 Develops federal and state progress reports and submits appropriate grant and
contract monitoring documentation; tracks federal and state grant funding sources.
 Facilitates state‐level training; works with local agencies and regions to ensure
coordination in planning and implementation of local and regional exercises.
 Works with private industry, state, local, tribal, territorial, and federal partners to
protect systems and assets vital to Colorado infrastructure.

Division of
Homeland Security
and Emergency
Management
(DHSEM) Office of
Prevention &
Security (OPS)

 Collects, analyses, and disseminates all‐hazards information to stakeholders
throughout Colorado and United States.
 Encourages owners and operators of critical infrastructure to engage with Federal,
state and local partners to ensure vital infrastructure resiliency.
 Colorado fusion center (CIAC) creates connections between federal, state, tribal and
local agencies and private sector partners promoting a strategic initiative for
information sharing.

Colorado Natural Hazards Mitigation Plan
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Department/
Agency

Mitigation Responsibilities

Division of Housing
(DoH)

 Provides federal and state funds to finance construction of new housing, rehabilitation
of existing housing, and down payment and rental assistance.
 Inspects hotels, motels, and multifamily homes built in the 13 counties without
building departments.
 Works with American Red Cross, FEMA, OEM, local housing authorities, rehabilitation
agencies, and local county building department to provide assistance and funds to
families whose homes have been destroyed or in need of major repair following a
disaster.
 Provides various levels of damage assessment for homes and buildings affected by
disaster; assists local officials in determining feasibility of repairs.
 Participates in establishing community disaster assistance centers, assists in locating
suitable housing for victims, rehabilitation, repair, and replacement of single family,
owner‐occupied properties, temporary rental assistance for displaced families, and
temporary rental expenses for renters.

Division of Local
Government (DLG)

 Delivers technical, financial, and information services to local governments.
 Manages grant and loan programs within DoLA designed to address public facility and
service needs; provides technical assistance to municipalities, counties, and special
districts on budgeting, financial management, special district elections, drinking water
and wastewater systems, and other matters.
 Provides population and socio‐economic data analyses and forecasts to local
governments and general public. (Demography Department)
 Provides land use planning technical assistance and alternative dispute resolution
services to local governments. (Office of Smart Growth)
 Provides reports on Best Practices in Land Use Planning and Growth Management, and
Best Practices in Hazard Mitigation. (Colorado Heritage Reports)

Division of Parks &
Wildlife

 Perpetuates wildlife resources; provides quality state parks system and sustainable
outdoor recreation opportunities to educate and inspire active stewards of Colorado's
natural resources; administers state trail program; registers boats, snowmobiles, off‐
highway vehicles, and river outfitters.
 Issues hunting and fishing licenses, enforces regulations; conducts research to improve
wildlife management activities, protects high priority wildlife habitat through
acquisitions and partnerships; provides technical assistance to private and other public
landowners concerning wildlife and habitat management; develops programs to
understand, protect, and recover threatened and endangered species.

Colorado Natural Hazards Mitigation Plan
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Department/
Agency

Mitigation Responsibilities

Division of Water
Resources (DWR)
(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, performs dam safety inspections, issues licenses for
well drillers and assures safe and proper construction of water wells, and maintains
numerous databases of Colorado water information.
 Administers Dam Safety Program; determines safe storage level of reservoir dams and
approves plans, specifications for construction, and repair of Jurisdictional dams;
conducts construction inspections by dam safety engineers.
 Prioritizes jurisdictional dams; maintains data information system to meet public
information needs; provides training and professional development of personnel;
participates in development of national policies on dam safety.
 Repository for Dam Safety Emergency Action Plans (EAPs)
 Maintains full voting membership of Association of State Dam Safety Officials (ASDSO).
 Chairs Dam Safety and Warning Committee.

Governor’s Energy
Office (GEO)

 Advances energy efficiency and renewable, clean energy resources.
 Building an intrastate framework for handling energy emergencies such as cyber‐
attacks, major system outages and threats to critical energy infrastructure statewide.

Public Utilities
Commission
Governor’s Office

 Possesses inherent responsibility, constitutional and statutory authority, to commit
state and local resources (personnel, equipment, and finances) for purpose of,
“meeting the dangers to the state and its people presented by disasters.” [“Colorado
Disaster Emergency Act of 1992” (Part 21 of Article 32, Title 24, Colorado Revised
Statute, 1988 as amended)]
 Makes state disaster declarations, at recommendation of Office of Emergency
Management, and requests to president for a major disaster declaration.
 Governor’s Disaster Emergency Council serves as an advisory council to governor and
OEM director on matters pertaining to declarations of state disaster emergencies, and
response and recovery activities of state government.
 Works with state agencies including DHSEM/OEM to promote hazard awareness
weeks.
 Sponsors various conferences on hazard issues.

Governor’s Office of
Information
Technology (OIT)

 Provides centralized information technology management, purchasing, spending, and
planning.
 Maximizes efficiency of service delivery and operates as seamless enterprise to deliver
consistent, cost‐effective, reliable, accessible and secure services to satisfy needs of
the citizens of Colorado, its business communities, and public sector agencies.

Natural Hazards
Center

 Advances and communicates knowledge on hazard mitigation, disaster preparedness,
response, and recovery.
 Serves as a national clearinghouse for research addressing economic loss, human
suffering, and social disruption caused by natural disasters.
 Maintains a library and annotated database to respond to requests for information.
 Publishes monographs, working papers, and bibliographies related to natural hazards
and mitigation programs; hosts symposia and workshops on natural hazards and
publishes bimonthly newsletter, Natural Hazards Observer.

Colorado Natural Hazards Mitigation Plan
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State Mitigation Policies, Regulations, Practices and Programs
The Colorado State Government Capability Matrix (Table 4-3) identifies state regulations and
authorities providing information on the legal foundation for the state government’s role in
hazard mitigation and critically analyzes specific programs within agencies to assess their
effectiveness in facilitating risk reduction. Most of the programs identified relate to natural
hazards, but it may also cover programs that overlap in reducing risks from all-hazards, including
human-caused and technological. Table 4-3 also includes a designation of the program’s
applicability to pre- and/or post-disaster mitigation.
The presentation of state capabilities for the 2013 State Plan update is significantly different than
previous plans. Multiple sections from the previous plans concerning regulations and programs
were consolidated into the Colorado State Government Capability Matrix. This matrix provides
many benefits, including ease of review for state agencies and the ability to more fully
understand the number and type of capabilities supported by each state agency. Future activities
for the Mitigation Team and SHMT is to link the Capability Matrix more closely with state
funding opportunities as there is overlap between the two.
Information in Table 4-3 was initially reviewed by the SHMT Steering Committee and then a
second time by the Committee and SHMT State Agency Partners. Agencies were requested to
review, revise, and update capabilities from the previous plan and provide a discussion on what
they accomplish as well as limitations. In addition, newly identified capabilities and significant
changes to capabilities were requested to be added into the Capability Matrix along with whether
the capability supported pre- or post-disaster mitigation.
Table 4-2 provides a summary of the state’s capabilities related to policies, regulations, practices
and programs, as well as their pre- and post-disaster application. Of the 110 total state
capabilities identified, those related to programs and regulations are the most numerous with 47
and 48 total, respectively. There were 11 practices identified that contribute to mitigation, as well
as two polices. This categorization of capacities needs to be refined, but the high number of
programs, and often the case, supporting regulations, indicates the commitment of Colorado state
government to statewide mitigation of natural hazards.
The Colorado State Forest Service (CSFS) is currently aligned with 36 of the 110 state
capabilities, representing one third of the state’s total. These CSFS capabilities are strongly
aligned with the continuing high risk of wildfire identified by the SHMT and local jurisdictions.
The Colorado Water Conservation Board (CWCB) is aligned with nine capabilities, four
programmatic and 5 regulatory. The CWCB capabilities, coupled with the three capabilities
supported by the Division of Water Resources (DWR), align well with the identification of flood
and drought as a high hazard in Colorado as well as in local jurisdictions.

Colorado Natural Hazards Mitigation Plan
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Pre‐Disaster

Post‐Disaster

1

1

Colorado Avalanche Information Center (CAIC) / Department of
Transportation (DOT) Avalanche Control

1

1

1

1

Colorado Climate Center (CCC)

2

2

2

Colorado Geological Survey (CGS)

2

4

6

6

3

3

3

17

36

36

1

1

1

5

9

9

3

5

5

5

2

1

1

1

1

2

2

1

1

1

1
1

Colorado Land Use Commission
Colorado State Forest Service (CSFS)

2

5

10

Colorado State House
Colorado Water Conservation Board (CWCB)

4

County Governments (Authority from State Statute)
Department of Agriculture (CDA) State Soil Conservation Division

1

Department of Natural Resources (DNR)

1

Department of Public Safety (DPS)

Regulation

1

Program
1

Practice

Colorado Avalanche Information Center (CAIC)

Lead Agency

Policy

Total

Table 4‐2: State Government Capability Summary

1

5

Department of Transportation (DOT) Geotechnical Program

1

1

1

DHSEM Community Preparedness

1

1

1

DHSEM Field Services

2

2

2

1

6

10

8

6

6

6

2

6

6

6

2

3

3

1

1

1

1

1

DHSEM Mitigation and Recovery

4

Division of Fire Prevention and Control (DFPC)

2

Division of Local Government (DLG)

6

Division of Water Resources (DWR)

1

Governor’s Office
Governor’s Office / DHSEM Public Information

4

1

Higher Education

6

6

6

6

Higher Education / Department of Local Affairs (DOLA)

1

1

1

1
1

Local Governments (Authority from State Statute)

2

2

2

State Government (Authority from State Statute)

2

2

2

48

110

108

Total Capabilities
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2

11

47

39
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Colorado Avalanche
Information Center
(CAIC)

Lead Agency

Colorado
Avalanche
Information
Center (CAIC)

Program, Policy,
Regulation, or
Practice
Program

Capabilities







Avalanche
Mitigation Program

CoAgMet (Colorado
Agricultural
Meteorological
Network)

Colorado
Avalanche
Information
Center (CAIC) /
Department of
Transportation
(DOT) Avalanche
Control

Program

Colorado
Climate Center
(CCC)

Program





Colorado
Climate Center

Colorado Natural Hazards Mitigation Plan

Program

Provides Avalanche Management Program
and staff training in awareness, survival and
rescue techniques; provides forecasting to
monitor snow conditions, issue hazard
assessments, recommend road closures, and
suggest avalanche control operations;
performs active avalanche control operations
using helicopters, avalaunchers, artillery, and
snowshoe routes both preventatively and for
post‐event safety and mitigation.
Precipitation is seasonal (tipping bucket
gage, not good for snow). Not all sites have
soil moisture; hourly, not real‐time data.





High spatial coverage of precipitation reports.
One of the most comprehensive datasets for

Inconsistency in reporting; not all stations
report all the time.



X

X

X

X

Cash ‐funded largely from donations,
contributions, and Severance Tax fund.

Automated weather stations mainly used for
agricultural monitoring.
Hourly datasets for temperature, relative
humidity, wind speed/direction, solar
radiation, soil temperature, precipitation, soil
moisture.
Monitoring evapotranspiration for drought
monitoring.
Potential data source during severe weather



Colorado
Collaborative Rain

Issues backcountry avalanche forecasts.
Provides online education tools and
avalanche safety classes.
Issues avalanche forecasts for major
transportation routes.
Assists in avalanche search and rescue
activities.
Assists with determining post‐avalanche
safety conditions and appropriate mitigation.

Limitations

Post‐Disaster

Description

Pre‐Disaster

Table 4‐3: Colorado State Government Capability Matrix

X

X
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and Hail Study
(CoCoRaHS)

Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

(CCC)


Colorado Wildfire
Preparedness Plan
and Fund

Colorado
Division of Fire
Prevention &
Control (DFPC)

Regulation



Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

hail measurements and characterization in
the country.
Educational outreach opportunities for
reaching citizens.
Amended to read Wildfire emergency
response fund creation, wildfire
preparedness fund creation.

X

SB 06‐96, C.R.S. 24‐
30‐310 (2)(3)
CGS Land Use
Review Program

Colorado
Geological
Survey (CGS)

Subdivision Law
1972 SB 35‐3, C.R.S.
30‐28‐101, et seq.

Program











Colorado Natural Hazards Mitigation Plan

Several state statutes and/or state agency
regulations specify requirements for the
submission of geologic suitability reports in
conjunction with land‐use applications.
Review geologic reports for new
developments in unincorporated areas of the
state with lot sizes less than 35 acres. Reports
must include information on soils suitability
and geologic conditions.
Provide a report to counties stating whether
the geologic hazards present on the site have
been properly identified and that the
proposed plan of mitigation is adequate.
Consult with counties and private geologists
to produce geologic hazard maps that should
be regarded as a starting point for any site‐
specific geologic‐suitability investigation. A
particular county's HB 1041 maps should be
available for inspection at the county
planning department, as well as at the CGS.
Charges CGS with evaluating geologic factors
that would have significant impact on the

Land use review is not required in
incorporated areas or in divisions of land
where lots are greater than 35 acres.
Geologic hazard mapping is only available
for limited areas.
Enforcement ‐ not all counties follow the
statute.

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities





STATEMAP and
Geologic Hazards
Mapping Program

Colorado
Geological
Survey (CGS)

Program






1041 Regulations –
State and Local
Government
Planning

Colorado
Geological
Survey (CGS)

1974 HB 1041

Colorado Natural Hazards Mitigation Plan

Regulation




Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

proposed use of the land for subdivision
purposes by reviewing preliminary plat
applications.
Requires subdividers to submit reports
concerning geologic characteristics, potential
radiation hazards, soil suitability, storm
drainage plans, on‐lot sewage disposal, and
any soil or topographic conditions that
present hazards or require special
precautions.
Directs county planning agencies to refer a
copy of the preliminary plan submittal to the
CGS for review.
Competitive, matching‐funds grant program
between the state geological surveys and the
United States mapping program
Develops geologic map information for
incorporation into decision‐making on a wide
variety of local and countywide issues
Focuses maps on high‐growth areas
throughout Colorado.
Forms Colorado Geologic Mapping Advisory
Committee stakeholder group that prioritizes
the areas for mapping.

Continuation of program is dependent on
awards from competitive federal grant
program and matching funding from the
state.

Defines natural hazards as wildfire hazards,
flood hazards, and geological hazards.
A geological hazard is defined as "…a geologic
phenomenon which is so adverse to past,
current, or foreseeable construction or land
use as to constitute a significant hazard to
public health and safety or to property." The
term includes, but is not limited to

Cities and Counties are not required to
adopt 1041 regulations. Geologic hazard
mapping is not available in all areas. CGS
does not have sufficient funding and staff to
provide technical assistance to all cities and
counties using or considering adoption of
1041 regulations.

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities









Building Codes –
Zoning – Planning

Colorado
Geological
Survey (CGS)

Regulation



1984 HB 1045,
C.R.S. 22‐32‐124 (1)

Colorado Geological
Survey

Colorado
Geological

Colorado Natural Hazards Mitigation Plan

Regulation



Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

avalanches; landslides; rock falls; mudflows;
unstable or potentially unstable slopes;
seismic effects; radioactivity; and ground
subsidence.
Requires that all developments in areas
designated by counties as geological hazard
areas shall be engineered and administered
in a manner that will minimize significant
hazards to public health and safety or to
property.
Instructs local governments to administer
such areas in a manner that is consistent with
model guidelines for land use in each type of
natural hazard area.
Directs counties to create geologic‐hazard
maps to establish areas of state interest
(natural hazard areas) and to serve as
planning tools.
Colorado Geological Survey (CGS) provides
technical assistance on the identification of
geologic hazards, the review of geologic
reports.
Requires that, prior to the acquisition of land
for school buildings sites or construction of
any buildings thereon, the board of education
must consult with the Colorado Geological
Survey regarding potentially swelling soils,
mine subsidence, and other geologic hazards
and determine the geologic suitability of the
site for its proposed use.

There is no enforcement provision in statute
and some school districts do not comply
with law.

Establishes CGS to collect, analyze and
disseminate geologic information and provide

CGS was transferred to the Colorado School
of Mines. The statutory mission of CGS

X

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Survey (CGS)


1969 HB 1282,
C.R.S. 34‐1‐101 and
103



Soils and Hazard
Analyses of
Residential
Construction Act

Colorado
Geological
Survey (CGS)

Regulation



Limitations

technical assistance to local governments.
Authorizes CGS to determine areas of natural
geologic hazards that could affect the safety
of or economic loss to the citizens of
Colorado.
Directs CGS to assist, consult with, and advise
existing state and local government agencies
on geologic problem, for instance, after
significant rain event causes instability due to
soil saturation, or after a hazard event to
determine additional instability and risk.

remains the same; however, funding and
staff were reduced. This impacts the ability
of CGS to help local governments identify
and plan for natural hazards.

Requires all residential developers to analyze
and disclose any potentially hazardous
conditions to prospective home buyers.

Geologic hazard mapping is only available
for limited areas.

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

1984 SB 13, C.R.S. 6‐
6.5‐101
Colorado Land Use
Commission
Authority

Colorado Land
Use Commission

Regulation



C.R.S. 24‐65‐101
and 102

Colorado Land Use
Commission
Directives



Colorado Land
Use Commission

C.R.S. 25‐65‐105
Colorado Natural Hazards Mitigation Plan

Regulation



Authorizes Colorado Land Use Commission to
develop and hold hearings on state land use
plans, maps, and related implementation
techniques; works with local governments.
Land use, land use planning, and quality of
development as State responsibility for
health, welfare, and safety of people of the
State.

X

Land Use Commission shall develop model
resolutions, subdivisions, improvement
notices to serve as guidelines for local
governments regarding land use and
construction controls within designated
floodways.

X
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Colorado Land Use
Commission Duties

Lead Agency

Colorado Land
Use Commission

Program, Policy,
Regulation, or
Practice

Regulation

Capabilities



Report on land uses and construction within
floodways.



Duties of Commission – temporary
emergency power during land development
activity which constitutes danger of injury,
loss or damage of serious major proportions
to public health, welfare or safety.

C.R.S. 24‐65‐104
NFPA’s FireWise
Communities/USA

Colorado State
Forest Service
(CSFS

Program






Promote Biomass
Energy
Development

Colorado State
Forest Service
(CSFS)

Policy



SB 10‐177

Stewardship
Contracting



Colorado State
Forest Service
(CSFS)

Policy

Colorado State

Practice



SJR 08‐10
CSFS Publications

Colorado Natural Hazards Mitigation Plan



Supports communities working towards
national FireWise Community (FWC)
designation
Supports communities renewing their FWC
designation each year.
Maintains database of FWCs; 77 FWCs exist in
Colorado.
Results in fuels reduction implementation
reducing risk to lives, property, communities,
and other values at risk.

Limitations

X

There are 5 requirements communities must
meet to complete and receive the FWC
designation:
complete a community assessment,
complete an action plan, spend minimum of
$2/capita on FireWise activities, create
FireWise board, and complete application
for designation.

X

Requires biomass energy facilities to be
valued for the purpose of property taxation
in the same manner in which wind or solar
energy facilities are valued.
Exempts forestry equipment used in
production of woody biomass from property
taxes; agriculture includes silviculture.

X

Requested U.S. Forest Service, Bureau of Land
Management, and Colorado State Forest
Service work together to identify and
implement up to three long‐term stewardship
contracts.

X

Provides timely, relevant, scientifically sound,

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Funding; CSFS effectively uses a broad array

X
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http://csfs.colostate
.edu/pages/commu
nity‐wf‐
publications.html

Forestry
Collaboratives and
Partnerships

Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Forest Service
(CSFS)


Colorado State
Forest Service
(CSFS)

Practice




Interagency
Coordination

Colorado State
Forest Service
(CSFS)

Practice



Colorado State
Forest Service
(CSFS)

Practice

State Leadership in
Wildfire Mitigation
and Forest Health

Colorado State
Forest Service
(CSFS)

Practice

Colorado Natural Hazards Mitigation Plan

of available funding sources to print and
distribute CSFS fuels mitigation and forestry
publications.

Provides leadership to collaboratives and
partnerships promoting consistent forest
stewardship and fuels mitigation messaging.
Examples include: Rocky Mountain
Coordinating Group Information and
Education Committee, Front Range
Roundtable, Front Range Fuels Treatment
Partnership, and Colorado Bark Beetle
Cooperative.

X

Implementation and allocation of funds
related to the National Fire Plan, Ten Year
Comprehensive Strategy, and related efforts.
Federal funds, non‐federal match; HB 1199
funds.

Efficiencies in prioritizing mitigation projects
across boundaries; leveraging of federal
funds.





State and Federal Funds.
State support of HB 1199.
Encourage development of professional
outreach and information campaign to
targeted audiences within the State.

Informed decision‐making at the individual
landowner and local level can result in
action towards hazard mitigation in wildland
areas.




Allocation of Federal and State Funds.
Delivering coordinated interagency messages
to homeowners, landowners, and land

Potential awareness leads to informed
decision making and action to mitigate
wildfire threats.


Outreach and
Educational
Campaigns

research‐based publications to homeowners,
landowners, communities, cooperators and
partners.
The Defensible Space Quick Guide, Firewise
Construction: Site Design & Building Materials
and Fuelbreak Guidelines for Forested
Subdivision and Communities are three
primary publications used most by
communities.

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

management agencies.
Colorado Are You
Firewise? Program

Colorado State
Forest Service
(CSFS)

Program

http://csfs.colostate
.edu/pages/are‐you‐
firewise‐
program.html






Fire Adapted
Communities (FAC)

Colorado State
Forest Service
(CSFS)

Program





Forestland
Enhancement
Program (FLEP)

Colorado State
Forest Service
(CSFS)

Program







Colorado Natural Hazards Mitigation Plan

Homeowner wildfire prevention and
mitigation education program developed by
CSFS in conjunction with Larimer County,
Poudre Fire Authority and Loveland Fire
Protection Districts.
Provides how‐to manual helping
homeowners create defensible space around
their homes.
Adapted to include an "Are You Plains
Firewise?" version.

With the availability of other programs,
Colorado’s Are You Firewise? is currently
under review.

Works closely with homeowners and
communities to provide guidance on
reducing fuels and increasing community
safety.
FAC is an umbrella concept that includes all
programs and activities to reduce wildfire
risk.
Maintains consistent wildfire messaging from
national partners to local partners.

Not a recognition program; it is a program
focusing on reducing wildfire risk in
communities using available local, state and
federal resources.

Authorized under cooperative Forestry
Assistance Act of 1978, as amended by Title
VIII of the Farm Security and Rural
Investment Act of 2002, PL 107‐171, May 13,
2002.
Program established to promote sustainable
forest management practices on
nonindustrial private forest lands.
Administered by the CSFS.
FLEP Priority Plan for Colorado: 65% or
greater funds used for financial assistance, up

X

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

to 15% for education, and up to 20% for
administration and technical assistance.
Forest Restoration
Program

Colorado State
Forest Service
(CSFS)

Program



HB 12‐1032


Forestry Programs
for Homeowners
and Landowners

Colorado State
Forest Service
(CSFS)

Program

http://csfs.colostate
.edu/pages/progra
ms‐home‐land‐
owners.html







Mitigating the
Effects of the Pine
Beetle Infestation

Colorado State
Forest Service
(CSFS)

Program

Colorado State

Program



Continues Forest Restoration Program and
associated funding from severance taxes for
5 years and specifies that program is no
longer a pilot program.
Extends for 5 years annual transfers of $1.45
million from operational account of
Severance Tax Trust Fund, to Healthy Forests
& Vibrant Communities Fund, and $50,000 to
Wildland‐Urban Interface Training Fund.

Continuing availability of severance tax
funding to fully fund program; demand for
CSFS services under this program currently
exceed available resources.

CSFS foresters provide forestry‐related
technical assistance to homeowners and
landowners to help them manage property
and meet overall stewardship/management
objectives, which may include fuels
mitigation.
Home assessments offer landowners
recommendations on how to reduce wildfire
risk and manage for healthy forests,
depending on landowner objectives.
A vibrant forest products industry will help
offset some costs of fuels management
implementation projects in the wildland‐
urban interface.

The Colorado wildland‐urban interface is
predicted to grow exponentially, and more
resources are needed to reduce risk and
protect critical infrastructure.

X

Costs to implement fuels reduction projects
are prohibitive to some landowners.

X

Lack of public acceptance of forest
management practices can prohibit
landowners from taking necessary actions to
reduce wildfire risk.

Established a beetle mitigation fund allowing
the public to make voluntary donations used
to treat beetle‐infested state‐owned lands.

X

HB 08‐1318
Renewable Energy

Colorado Natural Hazards Mitigation Plan



Provides variety of incentives for use of forest

High percentage of lands under federal

X
4‐22

Forest Biomass
Incentives

Lead Agency

Program, Policy,
Regulation, or
Practice

Forest Service
(CSFS)

Capabilities



SB 13‐273


State Fire
Assistance (SFA)
WUI Grants

Colorado State
Forest Service
(CSFS)

Program





Wildfire Mitigation
Education and
Outreach

Colorado State
Forest Service
(CSFS)

Program

Colorado State
Forest Service
(CSFS)

Program



www.csfs.colostate.
edu
Wildfire and
Watershed
Assessments

Colorado Natural Hazards Mitigation Plan



Limitations

biomass within "red zones."
Defines red zone as a wildland‐urban
interface area of high wildfire risk in
Colorado, identified by the CSFS updated red
zone map.
Directs CSFS to collaborate with federal
agencies to facilitate use of forest biomass as
feedstock for timber mills, and authorizes
CSFS to assist communities in high risk areas
with community wildfire protection plans.

ownership makes it difficult to implement
landscape‐scale forest management
projects. Appropriate management of
available lands at landscape level would
provide a continuing source of forest
products sustaining a wide array of market
opportunities.

Competitive program makes funds available
to homeowners associations, subdivisions,
fire departments, counties and other groups
to implement projects that mitigate wildfire
hazards in the wildland‐urban interface.
Funds hazardous fuels reduction, fire
information and education, and community
and homeowner action. Projects affiliated
with approved Community Wildfire
Protection Plans, demonstrating interagency
collaboration, incorporating a landscape scale
approach, and a documented maintenance
schedule are more competitive.

Require a minimum one‐to‐one match from
recipients. Additional recipient match may
make the proposal more competitive.
Limited funding is available; demand for
funds far exceeds availability.

CSFS foresters provide educational
workshops, events and programs to youth
and adult audiences and are catered to meet
the specific needs and interests of the
audience.

Colorado’s WUI currently only 20‐precent
developed, so demand for wildfire
mitigation education will continue to
increase.

Uses template for assessing individual 5th‐
level watersheds, developed by Front Range
Watershed Wildfire Protection Working

Assessments are still being completed, and
much of the state is in need of detailed
assessments to determine risk of wildfires to

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

X

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

(WWAs)






Bark Beetle Wood
Industry Incentives

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation



HJR 10‐1024
Boundaries of
Forest
Improvement
Districts




Group, 15 initial (i.e., Phase 1) WWAs have
been completed. Eleven of the 15 WWAs
have entered Phase 2 level with stakeholder
involvement process and specific “zones of
concern” identified on the ground.
Four primary components integral in
evaluating zones of concern are: wildfire
hazard, flooding or debris flow risk, soil
erodibility, and water uses ranking.
Individual WWAs have been completed
identifying critical zones of concern within
watersheds. Zones of concern identify areas
in need of forest management and fuels
mitigation.
Provides post‐wildfire assessments to
minimize impact to critical watersheds.
Supports bark beetle mitigation efforts,
developing marketing and incentive
programs; encourages development of
properly sized, sustainable wood industries.
Allows for creation of a forest improvement
district whose boundaries do not necessarily
coincide with a county or municipality.
The district boundary may consist of
noncontiguous tracts or parcels of property.

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

important watersheds.

X

X

SB 10‐046
Colorado Forest
Health

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State

Regulation



Promoted active management in National
Forests impacted by bark beetles.

X

HJR 08‐1033
Colorado Forest

Colorado Natural Hazards Mitigation Plan



Recognizes economic and environmental

X
4‐24

Products

Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Forest Service
(CSFS)

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

importance of Colorado’s forests.

SJR 10‐037
Colorado Healthy
Forests and Vibrant
Communities Act of
2009

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation



Increases efforts to address wildfire risk,
provides resources to CSFS to augment
technical outreach capabilities, and provides
loans and grants for market‐based and forest
treatment solutions to reduce wildfire risk.

The demand for CSFS services far exceeds
current capacity.
X

HB 09‐1199
Colorado Kids
Outdoors Grant
Program



HB 10‐1131
Community Wildfire
Protection Planning



SB 09‐001
http://csfs.colostate
.edu/pages/commu
nity‐wf‐
protectionplanning.
html






Colorado Natural Hazards Mitigation Plan

Provides grants for programs allowing
Colorado youth to participate in outdoor
activities in the state, including emphasizing
the environment and experiential, field‐based
learning.
Requires the CSFS to establish guidelines and
criteria for counties to consider in preparing
Community Wildfire Protection Plans
(CWPPs) to address wildfires in fire hazard
areas within the unincorporated portion of a
county.
Supports development, revision and
implementation of Community Wildfire
Protection Plans (CWPPs) by providing
technical assistance ultimately resulting in
implementation.
Provides educational materials and
information to communities developing
CWPPs.
Maintains database of completed CWPPs in
Colorado on CSFS website (212 CWPPs exist
in Colorado).

X

CWPPs must meet the minimum standards
required by the CSFS;
http://csfs.colostate.edu/pages/wildfire.htm
l#cwpp
Level of specificity may be a factor in
completing implementation. County‐wide
plans often aren’t specific enough to provide
necessary guidance for community project
implementation. Grants available to
communities require completion of a CWPP.

X
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Community‐Based
Forest Restoration

Lead Agency

Program, Policy,
Regulation, or
Practice

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Capabilities



Limitations

Authorized a 5‐year cost‐share grant program
for community‐based forest restoration pilot
projects across the state.

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

HB 07‐1130
CSU Agency Line
Item Authorization



SB 08‐232
Elimination of the
Forestry Experience
Requirement



HB 10‐1071
Forest
Improvement
Districts



HB 07‐1168
Incentives for
Volunteer
Firefighters



SB 09‐021
Intergovernmental
Cooperation for the
Purpose of
Mitigation Wildfires
HB 09‐1162
Colorado Natural Hazards Mitigation Plan



Authorized the General Assembly to
appropriate funds directly to the Colorado
State Forest Service, Agricultural Experiment
Station and CSU Extension.

X

Eliminates requirement that persons
employed in a technical forestry capacity by
board of governors of Colorado State
University system have at least 2 years
experience in forest practice.

X

Authorized a municipality or county to
propose to its voters the formation of a
Forest Improvement District through which
the municipality or county could tax itself to
raise money for priority forest improvement
projects.

X

Created a fund in DFPC to provide tuition
vouchers to qualified volunteer firefighters
enrolled in full‐time or part‐time study, and
agree to serve as volunteer firefighters for
four years after completing their education.

X

Requires local government to enter into an
IGA if that local government owns any land
area located inside the territorial boundaries
of a county, and contains at least 50‐percent
forest land, or land that constitutes a
wildland area.

Limited funding to implement fuels
mitigation projects at the county level.
X
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Intergovernmental
Cooperative
Wildland Fire
Mitigation

Lead Agency

Program, Policy,
Regulation, or
Practice

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
Forest Service
(CSFS)

Regulation

Capabilities



Purpose of agreement is to mitigate forest
land/wildland fires that affect contiguous
land areas of the local government and
county.



Modifies statutory requirements regarding
intergovernmental cooperation for wildland
fire mitigation where a municipality owns
land inside a county for utility purposes.

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Limited funding to implement fuels
mitigation projects at the county level.
X

HB 12‐1285
Sunset Repeal
Forestry Advisory
Board



Allows for the repeal of the 7‐member
Forestry Advisory Board.
X

HB 10‐1223
Watershed Bonding
for Forest Health



With proper authority and agreement, bonds
can be issued for forest health and watershed
protection projects.

X

SB 08‐221
Wildfire Mitigation
Financial Incentive



HB 13‐1012


Colorado Natural Hazards Mitigation Plan

Allows landowners completing wildfire
reduction measures on lands in the WUI to
deduct a maximum of $2,500 from federal
taxable income; deduction is available until
2024.
This bill allows Colorado Water Resources
and Power Development Authority to issue
up to $50 million in bonds; proceeds can be
used to help CSFS, in partnership with
another governmental agency, complete
watershed protection and forest health
projects.

The cost of performing fuels mitigation in
WUI areas is high due to difficulty of
treatments and lack of vibrant forest
products market.
X
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WUI Interim
Committee

Lead Agency

Program, Policy,
Regulation, or
Practice

Colorado State
Forest Service
(CSFS)

Regulation

Colorado State
House

Regulation

Capabilities



SJR 08‐25
Creating a
Permanent Interim
Committee of the
General Assembly
on Wildfire Matters




SB 13‐082
Drought Mitigation
Planning

Colorado Water
Conservation
Board (CWCB)

Program




C.R.S. 37‐60‐126.5





Establishment of
Educational
Programs Regarding
Water Pollution

Colorado Water
Conservation
Board (CWCB)

Colorado Natural Hazards Mitigation Plan

Program





Limitations

Creates an eight‐member interim committee
to hold hearings on issues related to the WUI,
fuels mitigation, firefighting, tree mortality
from bark beetles and incentives for forestry‐
related industry.

X

Creates permanent Interim Committee
(Wildfire Matters Review Committee) to
review and propose legislation related to
wildfire prevention and mitigation in the
State.
Committee will meet at least once during the
interim, and consult with experts, including
DPS and CSFS.

X

Drought mitigation planning programs
relationship to state assistance; scarcity,
shortages, supply, demand.
Develop programs and provide technical
assistance.
Recommend appropriation and expenditures
as necessary (5% share of operational
Severance Tax Trust Fund) for purpose of
assisting covered entities and other state and
local governments to develop drought
mitigation plans.
Guidelines for review and evaluation of
drought mitigation plans and prioritization of
funds distribution.

X

Legislative declaration.
Stewardship of stormwater run‐off damage
and hazards.
Educational programs to inform, mitigate and

X

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

4‐28

Lead Agency

Program, Policy,
Regulation, or
Practice

Colorado Water
Conservation
Board (CWCB)

Program





Colorado Water
Conservation
Board (CWCB)

Program





Colorado Flood
Hazard Evaluation
for Land Use
Considerations

Colorado Water
Conservation
Board (CWCB)

Regulation




1977 Executive
Order 8491
Colorado Floodplain
Management
Authority

X

X

Provides technical assistance on floodplain
issues through Community Assistance
Program administered by CWCB.
Funding provided to State for technical
assistance to local governments through DHS,
with match funds from the State.
Provides funds for mitigation prioritized on
repetitive post‐event flood losses.

X

X

Evaluation of Flood Hazard in locating State
buildings, roads, and other facilities, and in
approving sewage and water facilities and
subdivisions.
Refer to State Flood Hazard Plan and State
Drought Hazard Mitigation Plan for additional
information.

X

Authorizes the CWCB to coordinate all
activities relating to the designation of
floodplains in the State in connection with
land use planning.
Floodplain authority; refer to State Flood

X

Limitations

prevent issues concerning erosion, water
conservation, stormwater pollution, and
water quality problems.

HB 07‐1328

National Flood
Insurance Program
(NFIP)

Administers program; funding sources from
DHS, State, and local funds.
Information regarding Colorado Map
Modernization program can be found at:
http://coloradodfirm.state.co.us/Map+Mode
rnization/.
Projects may be prioritized post‐disaster to
assist with immediate mapping needs.

Capabilities

from Storm Run‐off

Map Modernization
& Implementation
Plan

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Colorado Water
Conservation
Board (CWCB)

1977 SB 126, C.R.S.
Colorado Natural Hazards Mitigation Plan

Regulation
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

24‐65.1‐403(1),
1973, as amended
Colorado Water
Conservation Board

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Mitigation Plan for additional information.
Colorado Water
Conservation
Board (CWCB)

Regulation

Colorado Water
Conservation
Board (CWCB)

Regulation

Colorado Water
Conservation
Board (CWCB)

Regulation

County
Governments

Regulation



Creation of Colorado Water Conservation
Board (CWCB).

X

1937
Emergency Dam
Repair Cash Fund




Created Emergency Dam Repair Cash Fund.
As determined by CWCB, money transferred
from CWCB Construction Fund as needed.



Created and appropriated funding to the
Flood Response Fund, administered by
CWCB.

X

C.R.S. 37‐60‐122.5
Flood Response
Fund

X

C.R.S. 37‐60‐123.2
County Building
Codes – Master
Plan



County Planning & Building Codes: Adoption
of master plan – contents.


X

Colorado Statutes,
Title 30, Article 28,
Part 1: 30‐28‐106
County Building
Codes ‐ Review

County
Governments

Regulation



County Planning & Building Codes: Referral
and review requirements.
X

Colorado Statutes,
Title 30, Article 28,
Part 1: 30‐28‐136
County Fire
Planning Authority

County
Governments

Colorado Natural Hazards Mitigation Plan

Regulation



County Powers & Functions: fire planning
authority.

X

4‐30

Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Colorado Statutes,
Title 30, Article 11,
Part 1: 30‐11‐124
Removal of
Statutory Limit on
the Amount that
may be Raised for
the Purpose of
Fighting Fires

County
Governments

Regulation



Removed statutory limit on amount that can
be raised in a year by a special property tax
levied by a Board of County Commissioners
for purpose of fighting specified types of fires
in a county.

X

SB 09‐105
Living Snow Fence
Program

Department of
Agriculture
(CDA) State Soil
Conservation
Division

Program





Wildfire Risk
Reduction (WFRR)
Grant Program

Department of
Natural
Resources (DNR)

SB 13‐269

Program






Colorado Natural Hazards Mitigation Plan

Colorado Soil Conservation Board oversees
this program.
Undertakes studies of watershed planning,
and develops, implements, and administers
watershed flood prevention and
underground storage projects.
Refer to www.ag.state.co.us/soils/soils.html
for details.
Funds focused on reducing hazardous forest
fuels in the wildland‐urban interface. CSFS
collaborates with the DNR and provides
technical assistance to grant applicants.
Wildfire Risk Reduction Grant Program
Advisory Committee consists of eight
members appointed by the executive director
of the DNR to represent various interests
involved in, or concerned with, the mitigation
of catastrophic wildfires, such as federal land
management, local government and the
forest products industry.
Creates Wildfire Risk Reduction Grant

X

Additional recipient match may make the
proposal more competitive. Limited funding
is available; demand for funds far exceeds
availability.
Current regulation is for 1‐time allocation.
X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities



Flood Control
Planning & Zoning

Department of
Natural
Resources (DNR)

Regulation

Department of
Public Safety
(DPS)

Regulation



Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Program, including new cash fund established
to provide funding for grants (Wildfire Risk
Reduction Fund).
Directs the state treasurer to transfer
$9,800,000 from the General Fund to the
Wildfire Risk Reduction Fund on July 1, 2013.
State approval and designation of storm
runoff channels and basins.

X

1966 HB 1007
State Public Safety
Entity
Reorganization




HB 12‐1283





Rockfall Mitigation
Program

Department of
Transportation
(DOT)
Geotechnical
Program

Colorado Natural Hazards Mitigation Plan

Program



Consolidates homeland security functions of
Colorado into Department of Public Safety
(DPS).
Transfers wildfire command and control
responsibilities from Colorado State Forest
Service (CSFS) to DPS/DFPC.
Places Office of Emergency Management
(OEM) under DPS and creates Division of
Homeland Security & Emergency
Management (DHSEM).
Defines OEM role.
Purpose is efficiencies in pre‐ and post‐
disaster related operations and
communications.

X

X

Provides internal mitigation design and
review for projects funded by rockfall
mitigation budget; performs site inspections
during project construction; personnel
designated as first responders during rockfall
related emergencies; installs control devices
on rock walls for prevention; posts falling

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities




ReadyColorado

DHSEM
Community
Preparedness

Program





Emergency
Management
Accreditation
Program (EMAP)

DHSEM Field
Services

Program



DHSEM Field
Services

Program

Local Hazard
Mitigation Plans
(LHMPs)

DHSEM
Mitigation and
Recovery

Practice

Colorado Natural Hazards Mitigation Plan

rock signs on highways.
Evaluates and prioritizes mitigation locations;
combines geologic and climate information
with traffic and slope data to rank rockfall
hazards according to severity of risk.
Program evaluates post‐event safety
conditions and appropriate mitigation.
Serves as the primary prevention based
resource managed by DHSEM.
Provides information on what to do before,
during, after significant hazard events.
Describes risk communication such as NWS
watch and warning definitions.

X

Establishes a baseline capability for
Colorado’s emergency management and
homeland security programs. Benchmarks for
risk assessment and mitigation are included
as a primary component of this program.
Requires HIRA and consequence analysis.

This program assesses a baseline of
capability. This program is not intended to
drive or encourage mitigation activities.




Administration of FEMA EMPG Program.
Provides funding to States and local
governments to enhance and sustain all‐
hazards emergency management programs.

Not all participating jurisdictions have
enough matching funds to optimize the
program; underfunded on a federal level.



Local mitigation plans are a critical input in
developing the statewide mitigation strategy.
These plans are reviewed and incorporated
into the state plan. A recently completed
mitigation action database provides
opportunity for the state to identify
mitigation priorities across the state and
identify gaps based on the actions presented.


Emergency
Management
Performance Grants
(EMPG)

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

This directs a portion of the statewide
mitigation strategy and prioritization of local
assistance.
Mitigation Trainings
and Workshops

DHSEM
Mitigation and
Recovery

Practice

State Hazard
Mitigation Team
(SHMT)

DHSEM
Mitigation and
Recovery

Practice

State Hazard
Mitigation Team
(SHMT) Steering
Committee

DHSEM
Mitigation and
Recovery

Practice










Flood Mitigation
Assistance (FMA)

DHSEM
Mitigation and
Recovery

Program






Colorado Natural Hazards Mitigation Plan

Educates mitigation partners on how to
develop local hazard mitigation plans.
Provides a common base of information to
mitigation partners and builds state and local
capability.

Logistics and delivery state‐wide can be
prohibitive; not all part‐time EMs are
available to attend.

X

Comprised of SMEs representing Technical
Assistance Partnerships and state agencies,
state agency partners, and the greater
statewide mitigation community.

X

Serves as a team of subject matter experts
for each hazard identified in the state’s risk
assessment.
Functions to provide best available data for
risk assessments, understanding of state
government capabilities, and identification of
actions to reduce risk of hazards on life,
property, environment, and the economy.
Prioritizes use of HMGP funding awarded as
part of a presidentially declared disaster.

X

Administration of FEMA FMA Grant Program.
The FMA Program offers grants for
developing a local flood hazard mitigation
plan and for completing flood mitigation
projects to reduce flood risk in communities.
Prioritizes mitigation funding on insured
properties with post‐event repetitive losses.

Prioritized funding is for NFIP insured and
repetitive loss properties, of which Colorado
has less of than many other states, but still
has high need for flood protection
infrastructure projects. In the 2011 Hazard
Mitigation Assistance Guidance, the
requirement for flood insurance has been
reduced having at least one affected
property required for project.

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Hazard Mitigation
Grant Program
(HMGP)

DHSEM
Mitigation and
Recovery

Program

Local Hazard
Mitigation Planning
Program

DHSEM
Mitigation and
Recovery

Program

Mitigation
Assistance Program
(MAP)

DHSEM
Mitigation and
Recovery

Program

Capabilities









National
Earthquake Hazards
Reduction Program
(NHERP)

DHSEM
Mitigation and
Recovery

Program






Colorado Natural Hazards Mitigation Plan

Administration of FEMA HMGP, which
provides post‐disaster mitigation funding in
the event of a Presidential Disaster
Declaration.

Limitations

The low occurrence of Presidential disasters
in Colorado has resulted in a limited number
of HMGP projects.

DHSEM Mitigation Team has a dedicated
position to encourage the development of
local hazard mitigation plans and to provide
technical assistance during the planning
process. This position attends plan process
meetings such as kick‐off, mitigation strategy
development, and also support public
meetings and presentations to local elected
or appointed officials.
Dedicated EMPG funding for mitigation
purposes distributed to state and local
governments on a competitive basis.
Assists in the development of local hazard
mitigation plans, small floodplain or
stormwater related studies and other efforts
that enhance local mitigation capabilities or
reduce risk to communities in Colorado.
Provides resources for post‐disaster studies
and risk communication.
Administration of FEMA NEHRP State
Earthquake Program.
Support enhanced earthquake risk
assessments in local hazard mitigation plans.
Provides funding for earthquake modeling
and loss estimation.
Provides funding for partnership building,
planning and training activities.

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

X

Demand exceeds supply of dedicated EMPG
mitigation funding.
Not well suited for large mitigation
construction projects.

This is a non‐construction project grant.
Mitigation activities such as structural
retrofit are not allowed under program
guidance.

X

X

X

X

Funding for this program is not being
offered for FFY2014.
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities



Pre‐Disaster
Mitigation Program
(PDM)

DHSEM
Mitigation and
Recovery

Program

Training Directors
of Fire Protection
Districts in WUI

Division of Fire
Prevention &
Control (DFPC)

Program

Division of Fire
Prevention &
Control (DFPC)

Regulation






Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Provides funding for prevention materials
and activities.
Provides support for limited post‐event
inspection and reporting.
Administration of FEMA PDM Grant Program.
Provides funding on a competitive basis for
mitigation plans and projects including
studies, construction, wildfire mitigation,
property acquisition.
Directs DFPC to develop a pilot education
program for Board members of Fire
Protection Districts in the wildland‐urban
interface.

The program generally facilitates loss
reduction, but it can also hinder
programmatic progress because of an
irregular availability of funds.

X

X

SB 08‐039
County Open
Burning Slash
Permit Program



SB 11‐110


Fire Suppression
Program Rules

Division of Fire
Prevention &
Control (DFPC)

Regulation

Division of Fire
Prevention and

Program




C.R.S. 24‐33.5‐
1205(1)(a)
Prescribed Burn
Program

Colorado Natural Hazards Mitigation Plan



Requires counties with 44% forest cover to
develop open burning permit system for
unincorporated areas by January 1, 2012;
counties with existing open burning permit
system are exempt.
Exempts prescribed burns following federal
and state guidelines, and preserves existing
rights of agricultural producers to conduct
burning on their property.

X

Creation of Fire Suppression Program.
Establishes minimum standards of
performance to ensure fire suppression
systems are installed with nationally
recognized standards.

X

Requires DFPC to implement a prescribed
burning program.

X
4‐36

Lead Agency

Program, Policy,
Regulation, or
Practice

Control (DFPC)

Capabilities



Bill reassigns to Director of DFPC certain
permitting and planning activities related to
prescribed fire previously the responsibility of
the state forester.



Requires CSFS to establish standards for
training and for certification of prescribed fire
users.

SB 13‐083

State Forester
Prescribed Fire
Certification
Standard

Division of Fire
Prevention and
Control (DFPC)

Regulation

Cartography /
Geographic
Information
Systems (GIS)

Division of Local
Government
(DLG)

Program

Colorado
Demography Office

Division of Local
Government
(DLG)

Program

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

SB 10‐102






Colorado Heritage
Planning Grant
Program

Division of Local
Government
(DLG)

Program
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Provides a Map Gallery, GIS data, Geographic
Tables, and a Metadata search tool.
Data can be accessed via internet.
Users include, but are not limited to local
governments, including special districts.

X

Provides technical assistance and information
on population, housing and households,
economy, labor force, census data, profiles,
GIS and CEDIS; data can be accessed via
internet.
Users include, but are not limited to local
governments, including special districts.

X

Designed to recognize and reward those
communities cooperatively planning to
manage growth.
Funded projects address impacts of growth,
including traffic congestion, loss of
agriculture, loss of open space, fiscal impacts
to local governments, wildfire hazards and a
lack of affordable housing.
Funding has been used for pre‐ and post‐

X

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Coordination and overall administration of
federally funded “Small Cities” Community
Development Block Grant (CDBG) program.
Funds have been used for pre‐ and post‐
disaster mitigation purposes.

X

X

Assists communities affected by the growth
and decline of energy and mineral industries
in the state.
Funded projects include water and sewer
improvements, road improvements,
construction/improvements to recreation
centers, senior centers and other public
facilities, fire protection buildings and
equipment, and local government planning.
Funds have been used for pre‐ and post‐
disaster mitigation purposes.

X

X

Created within DoLA during 2000 legislative
session to assist local governments in
addressing unique public impacts of growth.
Provides direct technical and financial
assistance to local governments in the areas
of land use planning and growth
management.
Funding has been used for pre‐ and post‐
disaster mitigation purposes.

X

X

Capabilities

Limitations

disaster mitigation purposes.
Community
Development Block
Grant (CDBG)

Division of Local
Government
(DLG)

Program




Energy & Mineral
Impact Assistance
Fund (EIAF)

Division of Local
Government
(DLG)

Program





Office of Smart
Growth

Division of Local
Government
(DLG)

Program




C.R.S. 24‐32‐3201,
et. seq.


State Engineer ‐
High Hazard Dams
Reports

Division of
Water Resources
(DWR)

Practice




Develops and distributes reports on each
high hazard dam.
Contains evaluation of structural integrity
and state of repair.

X

C.R.S. 37‐87‐123
Colorado Natural Hazards Mitigation Plan
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Colorado NFIP
Participation

Lead Agency

Program, Policy,
Regulation, or
Practice

Division of
Water Resources
(DWR)

Regulation

Division of
Water Resources
(DWR)

Regulation

Capabilities



Requirements and criteria for State
participation in National Flood Insurance
Program (NFIP).

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X

1977 Executive
Order 8504
Rules & Regulations
for Dam Safety and
Construction,
authority granted
to State Engineer
1973 C.R.S. 24‐4‐
103, 2 CCR 402‐1,
Sections 37‐87‐102
and 37‐87‐105 and
37‐80‐102(11K)
State Fire Ban
Authority





Governor’s
Office

Law

Governor’s
Office

Practice



Requirements for: construction or
enlargement of dams or reservoirs;
alteration, modification or repair; general
maintenance; emergency action; safety
inspections; owner’s responsibilities;
restriction of recreational facilities; and
emergency preparedness plans (EPPs) /
emergency action plans (EAPs).
All Class I and Class II dams have EAPs.

Authorization by Governor of bans on open
burning in designated areas.

X

X

C.R.S. 24‐30‐308
Hazard Awareness
Weeks

DHSEM Public
Information
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Educates public on the dangers of severe
weather. Winter weather, severe weather,
and lightning and wildfire and general
preparedness are the primary topics.
Local governments and the National Weather
Service provide weather spotter training.
Support materials are provided by all
agencies.
Press releases and a Governor’s proclamation
are issued. ReadyColorado regularly
disseminates preparedness information,
including promoting Hazard Awareness

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Weeks and National Preparedness Month.
Center for Colorado
Policy Studies:
Program on Growth
Issues

Higher
Education

Center for the
American West

Higher
Education

Program

Program









Colorado Climate
Center

Higher
Education

Program






Education Studies

Higher

Colorado Natural Hazards Mitigation Plan

Program



Located at UC‐Colorado Springs; applies the
latest research in land use and environmental
economics, along with public finance and
basic economic theory, to growth issues
facing Colorado.

X

Located at UC‐Boulder, a creative and
innovative organization identifying and
addressing multiculturalism, community
building, fire policy, and land, water, and
energy use.
Operates on premise that exploration of
minds of residents of the American West is
an important inquiry into the workings of
cultures and ecosystems.
Helps citizens of the West become agents of
sustainability; illuminates challenges and
opportunities facing Colorado’s complicated
geographic and cultural area.

X

Part of the Department of Atmospheric
Science at Colorado State University, Fort
Collins.
Assists the state of Colorado in monitoring
climate; involves complex interactions
between the atmosphere, the oceans,
continental glaciers, and the land, as well as
vegetative processes.
CCC studies should contribute to a reduction
in the state’s vulnerability to climate
variability and change.

X

University activities around the state support

X
4‐40

Lead Agency

and Programs

Education

Natural Hazards
Research &
Applications
Information Center
(NHRAIC)

Higher
Education

Program, Policy,
Regulation, or
Practice

Capabilities

and facilitate education opportunities and
studies. These programs are very successful
in promoting and forwarding mitigation
activities.
Program









Western Forest Fire
Research Center
(WESTFIRE)

Higher
Education

Colorado Center for
Community
Development
(CCCD)

Higher
Education /
Department of
Local Affairs

Colorado Natural Hazards Mitigation Plan

Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

Program

Program






Located at UC‐Boulder; serves as a national
and international clearinghouse of knowledge
concerning social science and policy aspects
of disasters.
Collects and shares research and experience
related to preparedness for, response to,
recovery from, and mitigation of disasters,
emphasizing link between hazard mitigation
and sustainability to both producers and
users of research and knowledge on extreme
events.
Strengthens communication among
researchers, individuals, organizations, and
agencies concerned with reducing damages
caused by disasters.
Promotes all‐hazards approach for addressing
environmental extremes and is a leading
proponent of cooperative partnerships
among varying disciplines.

X

Interdisciplinary research facility based at
Colorado State University Fort Collins, College
of Natural Resources associated with the
Forest, Rangeland, and Watershed
Stewardship programs.

X

A joint outreach of UC‐Denver, and DOLA
technical assistance program.
Provides Colorado communities with design

X
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Lead Agency

Program, Policy,
Regulation, or
Practice

Capabilities

(DOLA)


Local Government
Land Use Control
Enabling Act

Local
Governments

Regulation

1974 HB 1034,
C.R.S. 29‐20‐101, et
seq
Local Land Use
Control and
Regulation


Local
Governments

Regulation





C.R.S. 29‐20‐104

Professional
Geologist Standard



County
Governments

1973 HB 1574,
C.R.S. 34‐1‐201, et
seq
Colorado Natural Hazards Mitigation Plan

Regulation



Limitations

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

and planning assistance on range of open
space, development, and community service
issues.
The Rural Assistance Program offers
affordable, professional design, planning and
technical assistance through principles and
practices for community development;
program mandate is to provide planning
assistance to rural communities throughout
Colorado.
Gives authority to local governments to plan
and regulate the use of land within their
jurisdictions, including regulating
development and activities in hazardous
areas.
Allows geologic hazards to be used as a basis
for land‐use decisions.

X

General purpose of guiding and
accomplishing a coordinated, adjusted, and
harmonious development of the municipality
and its environs.
Promote health, safety…and general welfare
in the process of development, including
among other things…the promotion of safety
from fire, and other dangers.

X

Requires all geologic reports required by law
be prepared by a “professional geologist.

There is no enforcement provision in
statute.
X
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Lead Agency

Urban Drainage &
Flood Control
District (UDFCD)
2007 Series,
Resolution No. 10
(District Levee
Policy)

Urban Drainage
& Flood Control
District (UDFCD)

State Planning and
Interest

State
Government

Program, Policy,
Regulation, or
Practice
Policy

Capabilities





Regulation





C.R.S. 24‐65.1‐201
and 202
State Planning and
Interest

State
Government

C.R.S. 24‐65.1‐203

Colorado Natural Hazards Mitigation Plan

Regulation



Limitations

Levee policy to discourage local governments
within UDFCD authorizing or permitting use
of levees in new development of flood hazard
areas; ineligible for District maintenance
assistance.
UDFCD will consider levees to protect existing
development as last resort only, when no
other mitigation option is feasible.

X

Areas of State interest as determined by local
governments.
Natural hazard areas and mineral resource
areas are two of four areas of State interest.
Criteria for administration of areas of state
interest to minimize hazards (i.e., floodplains,
and wildfire and geologic hazard areas).

X

Functions of State agencies to provide
technical assistance to local governments for
matters of State interest (i.e., CWCB, Soil
Conservation Board and Districts, CSFS, CGS,
Division of Mines, DoW, DNR

Post‐Disaster

Description

Pre‐Disaster

Section 4 – Capability Assessment

X
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Development in Hazard Prone Areas
Colorado’s natural and cultural amenities continue to make it an attractive place for people to
relocate. Between 2010 and 2012, the state’s population increased by 3.1 percent, and is
projected to grow between 1 and 2 percent annually over the next 30 years. Colorado’s
accommodation of increasing population is of particular concern when it comes to addressing
threat of natural hazards and associated vulnerability created when people move to hazard areas.
Continual population growth is typically absorbed through urban infill and densification or new
development in previously undisturbed or agricultural lands. In Colorado, these development
patterns occur simultaneously, and often time result in land use patterns where people want to
live close to urban areas yet in a natural or rural environment. One of the preferred places to find
this setting is west of the Interstate-25 corridor and within the Front Range foothills. This desire
for people to live within Colorado’s natural environment is inherent to development occurring in
the following three areas:




Within or adjacent to the Wildland Urban Interface
Within or near the regulatory floodplain
On or near geologic hazards

Colorado’s foothill and mountain environments are dominated by forests, steep slopes, valleys,
canyons, and stream channels located within steep drainages or meandering across valley
bottoms. Development within these areas may be at immediate risk to wildfires, flash floods, and
landslides, rockfalls and avalanches.
Wildland‐Urban Interface
Governor John Hickenlooper created the Task Force on Wildfire Insurance and Forest Health
through Executive Order B 2013-002. The group was asked to identify and reach agreement on
ways to encourage activities, practices and policies that would reduce the risk of loss in
wildland-urban interface (WUI) areas and provide greater customer choice and knowledge of
insurance options. On September 30, 2013, the Task Force formally submitted its report and
recommendations to the Governor. Task Force Recommendations include:










Update the Colorado Wildfire Risk Assessment Portal (COWRAP) to identify and quantify risk to specific properties in the WUI
Disclose CO-WRAP scores to stakeholders
Amend standard real-estate contract form to include disclosure of CO-WRAP score
Create process for appeals/updates of CO-WRAP scores
Require Wildfire Mitigation Audits for high risk homes
Develop and disseminate uniform BMPs
Implement state-wide model ordinance
Prohibit inconsistent community building or land use requirements
Create pilot program for prescribed burns
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Assess a fee on properties in the WUI
Continue and enhance state grant funding
Increase awareness of financial assistance and technical support
Disseminate information about HB 13 1225 (Insurance regulations)

The Colorado State Forest Service (CSFS) is the lead state agency for wildfire mitigation.
Recognizing the increasing threat to private property and lives in the WUI related to subdivision
and other developments, the CSFS has multiple programs to help reduce the wildfire threat in
these areas. Highlighting just a few of these programs, CSFS is proactive in providing technical
assistance to counties and communities for Wildfire Protection Planning related to developing
Community Wildfire Protection Plans, supporting national Firewise Community designation, and
supporting Fire Adapted Communities.
Floodplain
With enhancements developed by the Colorado Water Conservation Board (CWCB), Colorado
now requires higher regulatory floodplain standards above the minimum NFIP requirements. As
of January 2014, the Rules will require an additional one foot above the base flood elevation as
the standard in local flood ordinances. This improvement provides additional protection for
structures during floods greater than the 1% annual chance flood and is an important and
effective flood mitigation strategy across the state for future development. These floodplain
standards also include additional protections when locating new critical facilities.
Per Executive Order 8491, the CWCB is also responsible for evaluating flood hazards when
locating state buildings, roads, and other facilities, and in approving sewage facilities, water
facilities, and subdivisions. In addition, Senate Bill 126 authorizes the CWCB to coordinate all
activities relating to the designation of floodplains in the State in connection with land use
planning.
Geologic Hazards
Several state statutes and/or state agency regulations specify requirements for the submission of
geologic suitability reports in conjunction with land-use applications. The Colorado Geological
Survey leads a land use review program for subdivisions with lots sized less than 35 acres. These
reports include information such as the identification of geologic hazards and characteristics
(potential radiation hazards, soil suitability, storm drainage plans, on-lot sewage disposal, and
any soil or topographic conditions) that may require special precautions along with the
appropriate mitigating measures. CGS evaluates information provided in the reports for
consideration of the local land use regulating body.
House Bill 1041, in place for nearly 40 years, requires that all developments in areas designated
by counties as geological hazard areas shall be engineered and administered in a manner that will
minimize significant hazards to public health and safety or to property. Another state statute of
note requires that, prior to the acquisition of land for school buildings sites or construction of any
buildings thereon, the board of education must consult with the Colorado Geological Survey
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regarding potentially swelling soils, mine subsidence, and other geologic hazards and determine
the geologic suitability of the site for its proposed use.
State Mitigation Funding Capabilities
The state has loan and grant programs for which mitigation activities are eligible. Funding
sources traditionally used are energy impact funds, gaming funds, general funds, and severance
tax. Many state agencies have grant programs, including, but not limited to, DOLA, CDPS,
CSFS and CDNR. Table 4-3 provides a summary of funding programs provided by each of these
agencies, plus the Colorado Water Resources and Power Development Authority. In total, 22
funding programs were identified for this plan update. CDNR, between the Colorado Water
Conservation Board and Division of Parks and Wildlife programs, is responsible for 14, or over
two thirds of these funding programs.
Table 4‐3: State Funded Mitigation Programs
Department

Funding Program

Natural Resources
















Natural Resources / Local Affairs

 Drinking Water Revolving Fund
 Water Pollution Control Revolving Fund
 Energy and Mineral Impact Assistance Grants

Colorado State Forest Service

 State Fire Assistance WUI Grants
 Wildfire Mitigation Financial Incentive

Public Safety

 State Disaster Emergency Fund

Colorado Water Resources and Power
Development Authority

 Water Revenue Bonds Program

Colorado Flood and Drought Response Fund
Colorado Healthy Rivers Fund
Colorado Watershed Restoration Protection
CWCB Construction Fund & Severance Tax Trust Fund
CWCB Drought Mitigation Planning Grant Program
CWCB Water Efficiency Grant Program
CWCB Water Project Loan Program
Fish and Wildlife Resources Fund
Flood and Drought Response Fund
Non‐Point Source Pollution Grants
Severance Tax Multi‐Objective Watershed Protection
Watershed Restoration Grants
Wildfire Risk Reduction Grant Program
Agriculture Emergency Drought Response Fund

Section 5 – Mitigation Strategy provides a comprehensive list of federal, state, local, and nongovernmental funding sources in support of the statewide mitigation program. This list is in
Table 5-4: Mitigation Funding Sources and includes the name, level, source agency, managing
agency, and purpose of funding for state funding sources. The Capability Matrix (Table 4-3) also
lists a number of new and existing mitigation funding opportunities through the Legislature.
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State agencies are dedicated to identifying new strategies for implementing mitigation projects,
including new funding sources. The Mitigation Team works with local communities to expand
the number of FEMA HMA programs for which communities can qualify. The Mitigation Team
has also worked closely with the CDNR Colorado Water Conservation Board and DOLA
Division of Local Government to identify potential additional funding when federal grants do not
completely meet the needs of a given project or plan budget.
Within the last two years due to the onset of multiple presidentially declared disasters, the State
Disaster Emergency Fund (DEF) is being used to continue and expand support for statewide
mitigation and recovery activities. For Colorado disasters 4067, 4133, 4134, and 4145, the DEF
is supporting half (12.5%) of the non-federal share on Hazard Mitigation Grant Program and
Public Assistance program projects for state and local entities. Under circumstances of hardship,
the state will contribute an even greater portion of funding to these projects.
Additional funding for Colorado’s statewide mitigation projects that the state does not directly
contribute, but rather administers, are associated with federal mitigation programs. These federal
programs include FEMA’s HMA (including HMGP, PDM and FMA), EMPG, NEHRP, and
Dam Safety, as well as USDA programs related to forest health and mitigation.
Although state agencies are doing their best to develop capability and processes to maximize the
availability of mitigation resources in Colorado, demand for mitigation dollars will always
exceed supply. In addition, the resource demands on state personnel due to the number and
frequency of wildfire and flooding events since the last plan update has taken some attention
away from program enhancements and expansions.
Changes in Capabilities Since 2010
Colorado Division of Homeland Security and Emergency Management
In 2012, the Colorado General Assembly passed House Bill 12-1283, which transferred the
Colorado Division of Emergency Management (CDEM) to the state's Department of Public
Safety (DPS), effective July 1, 2012. CDEM, in addition to other homeland security related
governmental entities, were placed into a newly formed Division of Homeland Security and
Emergency Management (DHSEM).
The Division of Homeland Security and Emergency Management consists of three offices:
Office of Emergency Management (COEM), Office of Prevention and Security, and Office of
Preparedness. The Division is tasked with consolidating and restructuring the state's homeland
security and disaster preparedness and response functions through better coordination of
emergency management, homeland security, and public health entities in the state.
The movement of COEM to DHSEM had relatively little impact on the agency’s role in the
statewide mitigation program. Within DHSEM, the Mitigation Team’s capabilities were,
however, enhanced by the addition of a Local Hazard Mitigation Planning Program Manager in
late 2012, and in January 2014, the addition of an additional Mitigation Specialist. Both of these
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positions will help ensure mitigation capabilities of DHSEM and the Mitigation Team are
maintained through disaster events and subsequent state recovery activities, as well as providing
the opportunity for programmatic enhancements.
Colorado State Forest Service
In 2012, the Colorado General Assembly passed HB12-1283, which transferred the Colorado
State Forest Service (CSFS) Fire Division to the state's Department of Public Safety (CDPS),
effective July 1, 2012. The primary purpose of the transfer was to increase efficiencies in public
risk messaging and emergency support functions between the departments of local affairs and
public safety regarding homeland security and emergency management activities. The transfer
also centralized the state's fire response functions into a single, statewide point of contact.
CDPS - Current Roles and Responsibilities
The legislation transferred the state’s wildfire preparedness, response, suppression, coordination
and management functions from the Colorado State Forest Service/Colorado State University to
the Colorado Department of Public Safety. In 2012, the following programs, plans and funding
sources were transferred from the CSFS to DPS:










Responsibility for state-managed wildland fires and administering of Emergency Fire Fund
Prescribed burn program standards and regulation
Coordination and administration of Volunteer Fire Assistance Grants
Wildfire Emergency Response Fund
Wildfire Preparedness Fund
Federal Excess Personal Property Program and maintenance of wildland fire engine fleet
Wildfire aviation programs, including Single-Engine Air Tanker program management
Cooperative wildfire billing
Support of counties with Annual Operating Plans

CSFS - Current Roles and Responsibilities
HB12-1283 also reinforced the CSFS status as the lead state agency for forest management and
forest stewardship, and allowed the CSFS to strengthen its role in providing outreach and
technical assistance in wildland fire ecology, fire prevention outreach, wildland fire mitigation,
planning, and assessment of wildfire risk. The following programs and plans related to wildland
fire mitigation remain with the CSFS and/or are new to the agency since 2010:





Colorado’s are You Firewise program
Firewise Communities USA/Program
Fire Adapted Communities Program
Community Wildfire Protection Plan Program
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The CSFS is also an active participant in coordinating with Colorado Citizen and Place-Based
Forest Collaboratives. These groups represent grass-root efforts to collaboratively work on
solutions to issues in Colorado’s forests (Appendix 4-A).
Colorado Geological Survey
In early 2013, the Colorado Geological Survey (CGS) was transferred by the Governor and
legislature from the Colorado Department of Natural Resources to the Colorado School of Mines
(CSM). The opportunity presented to CSM and CGS is to leverage common expertise and
interests to better serve Colorado. The physical relocation of the CGS from Downtown Denver to
Golden and eventually to the Mines campus will allow both organizations to directly collaborate
on joint projects.
Colorado Water Conservation Board
In 2012, the CWCB completed the Drought Assessment for Recreation and Tourism in
Southwestern Colorado study (DART). This study evaluated the metrics used for the recreation
sector in the 2010 State Drought Plan Vulnerability Assessment; and identified additional data
needs, and developed a stakeholder outreach framework. Colorado participated in the 2012
Bureau of Reclamation‘s Colorado River Basin Water Supply and Demand Study. This study
identified existing and future imbalances with water demand and supplies within and in adjacent
areas of the Colorado River Watershed. The study also developed and evaluated mitigation
strategies to address these imbalances.
One significant change from the CWCB is the update to the Rules and Regulations for
Regulatory Floodplains in Colorado with higher flood protection standards above the minimum
required by the NFIP. CWCB has conducted workshops on the new Rules to inform local
communities of the changes. CWCB provides free technical assistance to help communities meet
the January 2014 deadline for updating their ordinances based on the new standards.

Colorado Natural Hazards Mitigation Plan

4‐49

Section 4 – Capability Assessment

Local Capabilities
Most local hazard mitigation plans include an assessment of local capabilities, providing insight
into how mitigation is and could be implemented at the local level. However, tracking all local
mitigation related capabilities can be difficult. In many cases, these capabilities are integrated
into every day operations and as such they are not paid special attention in relation to their
impact on an overall mitigation program. That being said, numerous communities in Colorado
have implemented mitigation practices of some kind. This section is intended to highlight some
of those capabilities and successes.
The section includes a general description of local mitigation policies, programs, and
capabilities, along with effectiveness of these local pre- and post-disaster mitigation policies,
programs, and capabilities, such as building codes, zoning, or land use policies.
Local Capability Overview
Local capabilities serve as the cornerstone to successful implementation of mitigation strategies.
Within Colorado’s 64 counties and 271incorporated municipal governments, mitigation
capabilities vary widely. Variation in capabilities may be the result of many factors, including
where the jurisdiction is located in relation to hazard extent, regional economies impacting local
tax base, political support, home rule or statutory authorities, full-time or part-time personnel,
regular maintenance of and adherence to community and operational plans, and strength of
regulation enforcement.
The State Plan update process is closely integrated with local jurisdiction and tribal planning
efforts. Similar to the process used to develop the 2010 State Plan, the 2013 plan update includes
an analysis and data roll-up of capability information from 42 local hazard mitigation plans (4
multi-county regions, 32 counties, 2 cities, 1 university, 2 Tribes, and 1 Fire Rescue Authority).
Regulations, Plans and Programs
Any and all information related to the capability categories listed in Table 4-4 was collected
from each local plan and integrated into the risk assessment of the 2013 State Plan update.
Although this list of capabilities is not exhaustive, it provides a solid baseline to understand what
strengths local jurisdictions have to successfully implement mitigation and where opportunities
may lay to provide further support.
Existing surveys or data sources complied by state agencies or other organizations that informed
the understanding of local capabilities was also used. In addition, DHSEM staff reached out
directly to Colorado regional homeland security and emergency management entities to collect
additional information via direct email to local jurisdictions.
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Table 4‐4: Local Capabilities Evaluated
Capabilities
Building Codes

Firewise Designation

Capital Improvements Program (CIP)

Hazard‐Specific Zoning Ordinance

Community Rating System (CRS)

Local Hazard Mitigation Plan (LHMP)

Community Wildfire Protection Plan (CWPP)

Long‐Term Recovery Plan

Comprehensive Plan (Comp Plan)

National Flood Insurance Program (NFIP)

Continuity of Operations / Governance

Storm Ready Certification

Emergency Operations Plans (EOP)

Stormwater Master Plan

Energy Assurance Plan

Zoning Ordinance

The data collected from plans and direct contact to locals was then compiled into a table to
facilitate the detailed review and comparison between jurisdictions and DHSEM Emergency
Management Regions. Table 4-5 provides a compilation and overview of local capabilities
including a description and the effectiveness and limitations of each.
Personnel
In addition to capturing data on local capabilities with regard to regulations, plans and programs,
data on local personnel was also collected. The types of local personnel in place that are
considered a mitigation capability include the following:






Emergency Manager
Floodplain Administrator
Community Planner
GIS Specialist
Grant Writer

Data on personnel capabilities was collected from plans and direct contact to locals, and working
knowledge from Mitigation Team staff, and was then compiled into a spreadsheet to facilitate the
detailed review and comparison between jurisdictions. Table 4-6 provides a compilation and
overview of local personnel capabilities including a description and the effectiveness and
limitations of each, where applicable.
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Table 4‐5: Local Capabilities – Regulations, Plans and Programs
Capability

Description

Effectiveness

Limitations

Building Codes

A set of rules and standards established
and enforced by local government for the
structural safety of buildings; minimum
acceptable level of safety for constructed
objects. The main purpose of building
codes are to protect public health, safety
and general welfare as they relate to the
construction and occupancy of buildings
and structures.

274 Jurisdictions yes (~80.8%)
65 Jurisdictions no (~19.2%)

Jurisdictions may adopt but poor
enforcement can exist; not all
jurisdictions enact detailed building
codes.

Zoning Ordinance

Written regulations and laws that define
how property in specific geographic
zones can be used.

215 Jurisdictions yes (~96.8%)
7 Jurisdictions no (~3.2%)

Jurisdictions may adopt but poor
enforcement can exist; not all
jurisdictions enact detailed zoning
ordinances.

Represents only total of jurisdictions
answering yes or no in survey to this
question.
Hazard‐Specific
Zoning Ordinance

Written regulations and laws that define
hazard‐prone areas and prevent or
regulate development.

83 Jurisdictions yes (~71.6%)
33 Jurisdictions no (~28.4%)
Represents only total of jurisdictions
answering yes or no in survey to this
question.

Capital Improvements
Program (CIP)

National Flood
Insurance Program
(NFIP)

A short‐range plan, usually four to ten
years, identifying capital projects and
equipment purchases, providing a
planning schedule and identifying
financing options.
A program of flood insurance coverage
and floodplain management ordinances
created by Congress in 1968 through the
National Flood Insurance Act of 1968 (P.L.

Colorado Natural Hazards Mitigation Plan

63 Jurisdictions yes (~49.6%)
64 Jurisdictions no (~50.4%)

Jurisdictions may adopt but poor
enforcement can exist; not all
jurisdictions enact detailed hazard‐
specific zoning ordinances.

Variability of funding makes predictability
of implementation difficult.

Represents only total of jurisdictions
answering yes or no in survey to this
question.
53 Counties participating (~83%)
195 Municipalities participating (~72%)

Local floodplain managers may be part‐
time. Many areas of the state are
unmapped or maps need updated.
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Capability

Description

Effectiveness

Limitations

90‐448) aimed to reduce future flood
damage and provide protection for
property owners; enables property
owners in participating communities to
purchase government insurance
protection against losses from flooding;
designed to provide an insurance
alternative to disaster assistance to meet
the escalating costs of repairing damage
to buildings and their contents caused by
floods.
Community Rating
System (CRS)

A program developed by FEMA to
provide incentives for those communities
in the Regular Program that have gone
beyond the minimum floodplain
management requirements to develop
extra measures to provide protection
from flooding.

46 Jurisdictions current (~17.4%)
6 Jurisdictions rescinded (~2.3%)
213 Jurisdictions no (~80.4%)

Typically not tied in to all‐hazard
mitigation processes.

Comprehensive Plan
(Comp Plan)

Process and Plan used to determine
community goals and aspirations in terms
of community development; dictates
public policy in terms of transportation,
utilities, land use, recreation, and
housing; typically encompass large
geographical areas, broad range of
topics, and cover long‐term time horizon.

195 Jurisdictions yes (~95.1%)
10 Jurisdictions no (~4.9%)

These plans typically do not have a stand‐
alone natural hazard element. If natural
hazards are addressed, they do not tend
to be integrated within the plan.

A comprehensive resource document
with the purpose of enhancing public
awareness and understanding, creating a
decision tool for management, promoting
compliance with State and Federal
program requirements, enhancing local
policies for hazard mitigation capability,

43 Counties/1 Tribe approved (~67%)
8 Counties/1 Tribe APA (~13.5%)
9 Counties in process (~13.5%)
4 Counties no plan (~6%)

Local Hazard
Mitigation Plan
(LHMP)

Colorado Natural Hazards Mitigation Plan

Represents only total of jurisdictions
answering yes or no in survey to this
question.

Maintenance and upkeep; ability to
implement mitigation actions; funding
constraints.

The Federal Disaster Mitigation Act of
2000 requires all local governments to
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Capability

Community Wildfire
Protection Plan
(CWPP)

Description

Effectiveness

and providing inter‐jurisdictional
coordination.

create such a disaster plan in order to
qualify for funding in the future.

A community based collaborative plan
developed by local stakeholders that
identifies and prioritizes areas for
hazardous fuel reduction treatments to
protect communities and infrastructure
from wildfire.

53 County jurisdictions participating
(~83%)

Limitations

[45 County + 4 multi‐County CWPPs
(~76%)]
167 other (FPD, HOAs, municipalities)
within Counties

Emergency
Operations Plans
(EOP)

A general planning document, required
by law that describes the responsibilities
and actions to be performed in the event
of an emergency and/or disaster.

Continuity of
Operations (COOP) /
Governance (COG)
Plan

A plan to ensure governments and
agencies are able to continue
performance of essential functions under
a broad range of circumstances.

29 Counties (~45%)
210 Municipalities (~77%)

Often these plans are not updated and
insufficient in scope when faced with a
catastrophic COOP event.

Stormwater Master
Plan

A plan to provide recommendations for
improvements to flooding, drainage, and
stormwater systems.

38 Jurisdictions yes (~27.3%)
101 Jurisdictions no (~72.7%)

Variability of funding makes predictability
of implementation difficult.

64 Counties and 2 tribes (100%)
Most of the large municipalities have
these as well.

Maintenance and upkeep; part‐time EM
status; personnel and funding
constraints.

Represents only total of jurisdictions
answering yes or no in survey to this
question.
Energy Assurance Plan

A plan to mitigate energy
emergencies, define components of
critical energy infrastructure, and
protection energy assets.

1 County (~1.5%)
5 Municipalities

Firewise Designation

Communities develop an action plan that
guides their residential wildfire risk
reduction activities, while engaging and

70+ Communities
(these include HOAs and other local non‐
jurisdictional boundaries)

Colorado Natural Hazards Mitigation Plan

Limited statewide guidance and funding
support.
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Capability

Description

Effectiveness

Limitations

encouraging their neighbors to become
active participants in building a safer
place to live.
Storm Ready
Certification

A nationwide program that helps
communities better protect citizens
during severe weather; encourages
communities to take a proactive
approach to improving local hazardous
weather operations; provides EMs
guidelines on how to improve hazardous
weather operations.

18 Counties (~26.5%)
13 Municipalities (~5%)
1 University
4 Other

Focuses on communication and safety
skills.

Long‐Term Recovery
Plan

A plan and process through which a
community or region that experiences a
major disaster or emergency returns to
its pre‐disaster condition or better.

5 Counties (~7.8%)
[Other jurisdictions currently developing
Recovery Plans as a result of recent fire
and flood events.]

Limited statewide guidance and funding
support.

Colorado Natural Hazards Mitigation Plan
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Table 4‐6: Local Capabilities – Personnel
Capability
Emergency Manager
(EM)

Floodplain
Administrator

Community Planner

Description
The managerial function charged with
creating a framework within which
jurisdictions reduce vulnerability to
hazards and cope with disasters; local
government personnel that coordinate all
phases of disaster emergencies;
responsibility is assigned to County BOCC
Chair in Colorado, but generally is
designated by BOCC to another individual
or agency.

Effectiveness
Of 64 counties & 2 tribes, 44 have a full‐
time EM (~66.5%), and 22 have a part‐
time EM (~33.5%).
[Both tribes have a part‐time EM. There
are 42 municipalities listed on the current
COEM website referenced with counties;
these are either full or part‐time EM
offices, or simply a personnel contact
number for a community.]

The principal community administrator in
the daily implementation of flood loss
reduction activities including enforcing
community flood damage prevention
ordinances, updating flood maps, plans,
and policies of the community, and any
activities related to administration of
National Flood Insurance Program (NFIP).
The floodplain manager or administrator
is responsible for administering a
community’s floodplain management
program, and maintains education and
experience requirements, certifications,
licenses or registrations.

Of 64 counties and 2 tribes, 19 have a
full‐time Floodplain Administrator
(~29%), 9 are employed part‐time
(~13.5%), and 38 have neither (~57.5%),
or contract duties to another or shared
entity.

Community planners are concerned with
dynamics and interrelationships of basic
physical, economic, political, and social
elements in communities. Through study
and analysis, planners project the
influence of these elements on a variety
of public and private decisions bearing on
the future of an urban neighborhood,

Of 64 counties and 2 tribes, 38 have a
full‐time Community Planner (~58%), 5
are employed part‐time (~7%), and 23
have neither (~35%).
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[Neither tribe has a Floodplain
Administrator assigned to the
reservation, although each county (3) in
which the reservations reside have two
full‐ and one part‐time Floodplain
Manager.]

Limitations
Many jurisdictions do not have a full‐time
EM; some are part‐time EM, or the
responsibility is included with other
duties as assigned; many jurisdictions do
not have a designated back‐up or deputy
EM; the level of capability and depth
within a local OEM across the state varies
greatly.

This is a combined duty in many
jurisdictions; it may also by necessity be
contracted to another jurisdiction,
authority, or private firm; can be difficult
for jurisdiction personnel to maintain
minimum education and experience
requirements, certifications, licenses or
registrations.

Though a majority of jurisdictions employ
Community Planners, there still remains a
number that do not, possibly affecting
smart growth adaptations and
community resiliency.

[Both tribes have a full‐time Community
Planner.]
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Capability

Description

Effectiveness

Limitations

Of 64 counties and 2 tribes, 31 have full‐
time GIS Specialists (~47%), 18 are
employed part‐time (~27%), and 17 have
neither (~26%), or contract duties to
another or shared entity.

Not all jurisdictions have trained GIS
capabilities or funding to maintain GIS
personnel, equipment, and training;
some jurisdictions contract GIS services
through other jurisdictions or the private
sector.

rural community, Indian reservation, city,
or the orderly growth of a broad urban
region. Planners work with physical,
climatic, economic, social, political, and
financial conditions in such communities,
the process of change, and policy
questions related to guiding that change.
GIS Specialist

Grant Writer

Geographic Information Systems (GIS)
Specialists work with related software
and programs to create and maintain
data and/or maps that can be combined
with geographically referenced data. This
is particularly useful in the assessment to
understand risk of hazard to people and
property. GIS software has the capacity
to relate different types of data such as
socioeconomic, demographic,
administrative or political boundaries,
land use, land cover, environmental,
infrastructure, and transportation
networks.
The position responsible for writing
revenue proposals for projects and
submitting timely, accurate reports for all
existing grant funded projects;
responsible for conducting full range of
activities required to research, prepare,
submit, and manage grant proposals;
works with finance to comply with all
grant reporting and maintains current
records and grant tracking as necessary.

Colorado Natural Hazards Mitigation Plan

[Both tribes have a full‐time GIS
Specialist.]

Of 64 counties and 2 tribes, 11 have a
full‐time Grant Writer (~16.5%), 7 are
employed part‐time (~10.5%), and 48
have neither (73%), or assign this duty to
departments as needed, or hire through
the private sector.

Not all jurisdictions have a dedicated
grant writer, or funding for such an
employee; many assign this duty as
needed to various departments, or hire
and contract through the private sector.

[Both tribes have full‐time Grant
Writers.]
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Evaluation of Local Capabilities
Regulations
Local and use regulations and building codes are good tools to consider when evaluating local
policies related to hazard mitigation. Given Colorado’s strong Home Rule tradition, land use
regulations and building codes are typically implemented at the local level. Even without a
statewide mandate, most counties and many municipalities have enacted regulations and codes.
Of jurisdictions responding to a DOLA survey on local regulations, 96.8 percent have a local
zoning ordinance in effect. Of these, 71.6 percent of jurisdictions report having adopted a
hazard-specific zoning ordinance.
Codes are one tool that communities use to enhance public safety. In many cases, codes are
intended for structural integrity and fire prevention, but provide benefits in relation to natural
hazard avoidance. There are 64 counties and 271 municipalities in Colorado, in addition to a
multitude of special districts. Appendix 4-B provides an overview of local adoption of the
International Code Council (ICC) codes. According to the ICC, a total of 274 (80.8%) county
and municipal jurisdictions have adopted some type of ICC code. Of those jurisdictions, a
majority have adopted public safety related codes, including the International Building Code
(IBC), International Residential Code (IRC), International Fire Code (IFC) and the International
Mechanical Code (IMC). The significant number of jurisdictions who have instituted any type of
code demonstrates a widespread understanding in Colorado of the potential benefits provided,
including reduced exposure to hazards, through the institution of codes. There is an area of
opportunity related to the 64 jurisdictions reporting not to have adopted codes.
Plans
For the 2013 State Plan update process, the SHMT expanded the number of local planning
efforts evaluated as part of the capability assessment. Capabilities related to local multi-hazard
mitigation plans and Community Wildfire Protection Plans (CWPP), community development
related comprehensive plans, along with Emergency Operation Plans, appears to be the strongest
capability at the local level. Currently, 51 counties and tribes have mitigation plans that are either
FEMA approved or approvable pending adoption. There are a number of municipalities with
stand-alone mitigation plans as well. The success of the CSFS supporting CWPPs continues
since the 2010 plan update with well over 215 completed plans. Local Emergency Operations
Plans are required by state statute and all counties, plus many municipalities, are considered
having up to date plans. Comprehensive planning is also an area where local jurisdictions show
high capability. Of the 215 jurisdictions responding to the DOLA survey, over 95 percent have a
comprehensive plan.
Stormwater master plans, capital improvement plans, continuity plans, energy assurance and
long-term recovery plans all present areas of opportunity for local capability enhancement.
Infrastructure plans such as for stormwater and capital improvements are held by roughly 50
percent of jurisdictions. Energy assurance and recovery plans are limited at the local level, with

Colorado Natural Hazards Mitigation Plan

4‐58

Section 4 – Capabilities Assessment

just 5 and 10 percent of jurisdictions reporting these plans in place. These planning activities
provide a challenge to state agencies and professional associations
Programs
Local jurisdictions in Colorado, especially counties, report high participation in the National
Flood Insurance Program (NFIP). For NFIP, 53 of 64 counties are participating while just 46
total jurisdictions are active in the related Community Rating System.
There are 36 StormReady entities in Colorado, including counties (18), municipalities (13), one
university, and 4 others. There is an opportunity with the newly formed Weather Technical
Assistance Partnership to adopt an initiative to increase the number of StormReady entities
within the state.
Program capability for wildfire includes Firewise designation. Currently, more than 70
communities (including Homeowners Associations and neighborhoods) have achieved this
designation in Colorado. The CSFS has included a mitigation activity with the 2013 State Plan to
continue and strengthen local participation in the Firewise program.
Personnel
One consistent theme in local capabilities related to personnel revolves around limited resources.
Local emergency managers often have workloads that exceed their given resources and staff.
They have responsibilities related to preparedness, response, recovery and mitigation, and, given
their responsibilities and their limitations, efforts have to be prioritized. In some cases, this
means that emergency managers have either not had time to develop a substantial mitigation
program or pursue enough training to know where to start. In other cases, recent economic
challenges have forced local governments to cut staff and resources. There are opportunities to
make or strengthen connections between emergency managers and their counterparts at public
works, floodplain management, planning or with other stakeholders who contribute to riskreduction efforts. One such opportunity comes from the development or update of local hazard
mitigation plans.
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Introduction
After evaluating hazard risk, the planning process transitions to identifying potential strategies
that reduce or eliminate those risks. The SHMT Steering Committee undertook three important
tasks after evaluating the update risk assessment.


First, they evaluated the goals from the 2010 State Plan for their effectiveness, continued
relevance, and prioritization.



Secondly, state agencies that were responsible for actions identified in the 2010 plan were
asked to review and indicate if the actions were ongoing, completed, deferred or deleted, as
well as provide information related to how they were implemented.



Finally, members of the SHMT Steering Committee identified new strategies to improve
capabilities and mitigate risks identified in the statewide risk assessment, as well as local risk
assessments.

Goals and Objectives
In general, when a jurisdiction decides that certain risks are unacceptable and that certain
mitigation actions may be achievable, the development of goals and objectives takes place. Goals
and objectives help to describe what should occur, using increasingly more narrow descriptors.
Initially, broad-based goals are developed, which are long-term general statements.
During the SHMT Steering Committee meeting for the 2013 State Plan update, the Committee
was presented with mitigation goals from the 2010 State Plan to assess if they remained valid.
Over the last two years, Colorado has experienced four Presidential declarations and eleven Fire
Management Assistance Grant declarations. In consideration of these events, and upon reviewing
a summary of the updated risk assessment, the goals were affirmed as valid. The Committee was
also validated the prioritization of goals from 1 to 6, with one being the highest. This goal
prioritization provides state agencies with another tool to identify and prioritize associated
actions. The prioritized goals along with related objectives are presented below in Table 5-1.

Colorado Natural Hazards Mitigation Plan

5‐2

Section 5 – Mitigation Strategy

Table 5‐1: 2013 Goals and Objectives
Prioritized Goal

Objective
I. Strengthen risk communication tools and procedures
II. Strengthen continuity of operations at the state, regional, tribal and
local levels of government to ensure the delivery of essential services

1. Reduce the loss of life and
personal injuries from natural
hazard events

III. Strengthen cross‐sector connections
IV. Identify specific areas at risk to natural hazards and zones of
vulnerability
V. Continue to develop and expand public awareness and information
programs
VI. Develop projects focused on preventing loss of life and injuries from
natural hazards
I. Assist local government officials with non‐construction activities

2. Reduce damage to local
government assets

II. Assist local government officials with construction activities
III. Improve local government monitoring and decision‐making tools
I. Continue to identify and prioritize state critical, essential and necessary
assets

3. Reduce damage to state
government assets

II. Develop projects to protect state critical, essential and necessary
assets in natural hazard risk areas
III. Improve state government monitoring and decision‐making tools

4. Reduce state and local costs of
disaster response and recovery

5. Reduce damages to personal
property

I. Strengthen connections between hazard mitigation activities and
preparedness, response and recovery activities
II. Improve coordination of state government resources with local and
tribal government and private nonprofit resources
I. Distribute information on and promote involvement in existing
programs
II. Continue to partner with local and tribal governments to develop
projects and initiatives to protect personal property
I. Reduce services interruptions and revenue losses to the state

6. Minimize economic losses

II. Reduce down time and revenue losses for local and tribal governments
and private nonprofit organizations
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Mitigation Actions
Evaluation and Incorporation of Local Hazard Mitigation Plans
The 2013 State Plan update process involved the most comprehensive analysis of local
mitigation capabilities and actions of any previous plan. Local hazards were given a priority
ranking of high, medium or low based on information from the local plan. Additionally, the
mitigation actions from each local jurisdiction were categorized by priority (high, medium, or
low), by hazard, and by mitigation category – prevention, property protection, natural resource
protection, education/outreach, emergency services, structural, and/or NFIP participation
(category descriptions are included in Appendix 5-A). Data was compiled into a spreadsheet to
facilitate the detailed review and comparison between jurisdictions. Ultimately, the information
was used to categorize mitigation priority areas in each jurisdiction and to identify patterns in
mitigation strategies across jurisdictions.
The development of a local mitigation action database not only provides a tool to assist in the
identification and prioritization of state-level mitigation actions, but establishes a path forward to
continue building and analyzing the database as local plans are updated. The local mitigation
action database is included in Appendix 5-B. The database also provides an opportunity to
produce charts, graphs and maps to visually depict the values, trends and relationships. A
number of these visual depictions of the local action database are included in Appendix 5-C.
Progress in Statewide Mitigation Efforts
To evaluate progress on state mitigation actions the Mitigation Team coordinated with Technical
Assistance Partnerships (TAPs) liaisons and representatives from various state agencies. These
TAPs and state agencies represent the SHMT Steering Committee and are agencies from the
SHMT that have primary responsibility for the mitigation actions included in the 2010 plan.
State agencies representing the TAPs, as well as individual agencies, were asked to evaluate each
of their actions from the 2010 State Plan and identify if each action was completed, deleted,
deferred or in progress. Progress reporting on statewide mitigation efforts shows that over the
last three years, 31 percent of actions were completed, with 65 percent identified as ongoing and
4 percent deleted or revised into new actions. Of the31 percent of mitigation actions completed,
15 percent represented those designated as a high priority in 2010. Results of the mitigation
action evaluations are provided in Appendix 5-D.
In addition, mitigation actions initiated or completed since the last plan update are included in
Appendix 5-E. Those activities highlighted in blue in Appendix 5-D and Appendix 5-E are
considered ongoing and included in the 2013 Plan Update as activities, but not presented by
SHMT agencies as their top priorities even though some may be listed as a high priority.
Steering Committee members were also asked to complete a Mitigation Action Implementation
Worksheet (Appendix 5-F) for new mitigation actions to be included in the plan.
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Developing 2013 Mitigation Actions
At the November 25, 2013, SHMT Steering Committee meeting, members were presented with
an overview of the updated statewide risk assessment along with a briefing on local capabilities,
hazard priorities, and related mitigation actions. The information was presented to inform the
process of identifying state-level mitigation actions for the 2013 Plan Update. This presentation
included a breakdown of the characteristics of local mitigation capabilities, as well as a roll-up of
local mitigation actions by hazard and category. Figures 5-1 and 5-2 provide examples of how
local mitigation actions were presented to the Steering Committee.
Figure 5‐1: Local Actions by Hazard

Figure 5‐2: Categories of Local Actions

Colorado Natural Hazards Mitigation Plan

5‐5

Section 5 – Mitigation Strategy

Following the risk assessment, capability and action presentation at the SHMT Steering
Committee meeting, each agency reported out on the status of mitigation capabilities and actions
since the last plan update. Then, in consideration of the updated risk assessment and local
information provided, agencies were asked to identify what they consider their high priority
mitigation actions (typically between 3 and 5) for inclusion in the 2013 Plan Update. These
activities are anticipated to be cost-effective, environmentally sound, and technically feasible.
This initial identification of high priority hazards represented the first of two steps in evaluating
and prioritizing mitigation actions to be included as part of the plan update.
SHMT Steering Committee was asked to evaluate the highest priority actions presented by each
agency based on a set of standard evaluation criteria. The Committee was presented with, and
asked to comment on, a proposed set of evaluation criteria as listed below:






Achieves goals to reduce damage/loss to life, property, government assets, economy
Addresses a key vulnerability identified in the Risk Assessment
Reflects actions identified in local plans
Establishes or improves ongoing partnership and collaboration among agencies/organizations
Is cost-beneficial in the long term

The Committee accepted the evaluation criteria as presented. As a second step in evaluating and
prioritizing the actions, each Steering Committee member was provided a worksheet to evaluate
the high priority actions as presented by each agency (Plan Process, Appendix 1-C). Next, each
Committee member distributed, or “invested,” one million dollars across the high priority actions
based on their evaluation. This investment allocation is shown in the list of mitigation actions
included as shown in Table 5-2. Each mitigation action in the table represents what each SHMT
Steering Committee representative presented as their agency’s high priority actions. These
actions are listed from greatest to least, in terms of the cumulative allocation of the Committee
member investment for each. Mitigation actions from 2010 not revised into high priority actions
for 2013 remain valid and within the purview of responsible agencies.
After the state mitigation actions were identified and prioritized, the Mitigation Team evaluated
them in comparison to local mitigation actions by hazard. Local plans identified flood, wildfire
and drought related mitigation actions as representing approximately 80 percent of all actions. In
comparison, the 2013 State Plan identifies flood, wildfire and drought related mitigation actions
as receiving 65 percent of the investment allocation, or reflecting a high priority by the SHMT
Steering Committee. Although not scientific, this comparison infers that the state and local
mitigation actions are generally aligned.
Mitigation actions for the DHSEM Mitigation Team were not included as part of the evaluation
and prioritization process because with the primary responsibilities for facilitation and
coordination of partnerships and programs, it does not have primary responsibility for any one
hazard. The high priority mitigation actions included in the 2013 State Plan are All-Hazard in
nature, and serve to enhance the statewide mitigation program through process and assessment
improvements. These programmatic mitigation actions are shown in Table 5-3.
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Table 5‐2: 2013 Colorado State Hazard Mitigation Team – High Priority Actions
Action
ID

HH‐1

HH‐2

Action

Corresponding
Goal(s) and
Objective(s)

Implement fuels reduction
and forest health projects.

Goal 2, Objectives I
and II, Goal 3,
Objective I and II

Complete hazard maps in
areas where geologic
mapping is complete.

Goal 1, Objective III;
Goal 2, Objective III;
Goal 3, Objective III

Hazard

Wildfire

Geologic
Hazards

Responsible
Lead
Agency

Funding
Source

CSFS

State
General
Fund, USFS

 Activities will alter fire behavior
that augments fire management
and suppression.
 Direct risk reduction to life and
property.

11.5%

State
Severance
Taxes, USGS

 Better assessment of natural
hazard exposure and vulnerability
in future land use plans.
 Enhanced assessment of natural
hazard exposure on evacuation
and sheltering.
 Identifying assets critical to
continuity of state and local
government, continuity of
operations and delivery of
essential services.

9.5%

6.5%

6.5%

CGS

Potential Benefits

HH‐3

Assess risks associated with
the Flood/Wildfire nexus
and develop mitigating
actions and projects.

Goal 1, Objectives
IV and VI; Goal 2,
Objectives I‐III; Goal
3, Objectives I‐III

Flood

CWCB

State
General
Fund

 Gain better understanding of
vulnerabilities associated with
post‐wildfire flood events.
 Lead to effective characterization
of post‐wildfire flooding and
related prioritization of
mitigation activities and
resources.

HH‐4

Improve statewide drought
monitoring system to
include additional stations

Goal 1, Objective IV;
Goal 2, Objective III;
Goal 3, Objective III

Drought

CWCB

State
General
Fund

 Provide enhanced understanding
of drought significance.
 Better understand the
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Action
ID

Action

Corresponding
Goal(s) and
Objective(s)

Hazard

Responsible
Lead
Agency

Funding
Source

Potential Benefits

Investment
Allocation

and sensors, remote
sensing, rangeland,
groundwater and
snowpack sublimation.

relationship between drought
and water availability.
 Understand stresses on game
species and livestock.

HH‐5

Identify lessons learned
and needs from the 2013
September flood

 Identification of best practices to
promote to communities.
 Greater understanding of losses
avoided by studying effective
flood mitigation methods.
 Establish mitigation and outreach
strategy based on newly
identified risks.

5.5%

HH‐6

Evaluate the threat of
avalanches to future
projects and
developments.

 Prevent future impacts to
projects and developments.
 Establishes process to
recommend mitigation at the
project development stage.

5.5%

 Educate young outdoor
enthusiasts about risks of
avalanche that result in better
decision making.
 Reduce or avoid human/
avalanche interface by teaching
how to avoid or minimize the
hazard.

5.5%

 Leads to uniformity in the
identification and designation of
statewide floodplains.

5.5%

Goal 1, Objectives I
and V;
Goal 2, Objective III;
Goal 3, Objective III;
Goal 4, Objective II

Goal 2, Objective III,
Goal 3, Objective III

Flood

Avalanche

CWCB

CAIC

State
General
Fund

State
Severance
Taxes,
Donations

HH‐7

Develop and deliver
avalanche safety education
materials to middle school
students.

Goal 1, Objectives V
and VI

Avalanche

CAIC

State
Severance
Taxes,
Donations

HH‐8

Update the floodplain and
stormwater criteria
manual.

Goal 2, Objectives I‐
III; Goal 3,
Objectives I‐III

Flood

CWCB

State
General
Fund
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Action
ID

Action

Corresponding
Goal(s) and
Objective(s)

Hazard

Responsible
Lead
Agency

Funding
Source

Potential Benefits

Investment
Allocation

 Reduces risk by providing
standards to contend with
drainage problems.

HH‐9

Complete the
implementation of
statewide floodplain rules
and regulations.

HH‐10

Enhance data and
information for analyzing
drought vulnerability.

HH‐11

Enhance the Colorado
wildfire risk assessment
portal.

HH‐12

Assist communities in
implementing CWPPs.

Goal 1, Objective IV;
Goal 2, Objectives I‐
III; Goal 3,
Objectives I‐III, Goal
5, Objective II

Goal 1, Objective IV

Goal 1, Objectives
IV and V

Goal 1, Objectives V
and VI; Goal 5,
Objectives I and II

Colorado Natural Hazards Mitigation Plan

Flood

Drought

Wildfire

Wildfire

CWCB

State
General
Fund, NFIP

 Provides increased protections
for critical infrastructure.
 Reduces potential flood losses to
property.
 May reduce the cost of flood
insurance to communities
participating in the Community
Rating System.

CWCB

State
General
Fund

 Leads to better understanding of
drought impacts.
 Creates baseline in local‐level
drought planning to integrate
into state‐level analysis.

5.0%

CSFS

State
General
Fund

 Enhancements based on user
comment will improve public and
professional end‐user experience
and be more effective in
conveying risk information.

5.0%

State
General
Fund

 Assist communities with identify
risk and appropriately prioritize
mitigation activities for
protection of life and property.
 Education communities in
management options and
implications for the surrounding

4.0%

CSFS

5.5%
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Action
ID

Action

Corresponding
Goal(s) and
Objective(s)

Hazard

Responsible
Lead
Agency

Funding
Source

Potential Benefits

Investment
Allocation

watershed.

HH‐13

Add earthquake
monitoring stations to
evaluate induced
seismicity.

Goal 1, Objective IV

HH‐14

Integrate State Drought
Plan within other statewide
planning efforts.

Goal 1, Objective III;
Goal 2, Objective III,
Goal 3, Objective III;
Goal 4, Objective I

Earthquake

Drought

CGS

State
Severance
Taxes,
USGS,
Private

 Enhances overall seismic data
collection and associated
assessment of risk.
 Better understanding of this
seismicity may lead to enhanced
collaboration of partners and
stakeholders.

4.0%

CWCB

State
General
Fund

 Linking Drought Plan with State
Water Plan provides for better
understanding and sensitivities to
vulnerabilities of drought and
water availability.

4.0%

CCC

State
General
Fund

 Gain enhanced understanding of
short‐ and long‐term impacts of
drought on soil moisture.
 Identify potential impacts to
forest fuels and crop production.

4.0%

 Provides indicators of long‐term
risk and consequences.
 Allows for long‐term resource
identification and allocation.

3.5%

HH‐15

Participate in National Soil
Moisture Network.

Goal 1, Objective IV

HH‐16

Analyze potential impacts
of climate change.

Goal 1, Objective IV;
Goal 6, Objective I

All‐Hazard

CWCB

State
General
Fund

HH‐17

Enhance CCC website to
include hazards and
atmospheric risk
information.

Goal 1, Objectives V
and VI

Atmospheric
Hazards

CCC

State
General
Fund

 Increase availability of state‐
collected atmosphere data to the
public.

3.0%

HH‐18

Increase participation in

Goal 1, Objectives V

Wildfire

CSFS

State

 Increase private property owner

2.0%

Colorado Natural Hazards Mitigation Plan
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Action
ID

Action
Fire‐Adapted Communities
and Firewise including
education and outreach.

Corresponding
Goal(s) and
Objective(s)

Hazard

Responsible
Lead
Agency

and VI; Goal 5,
Objectives I and II

Funding
Source
General
Fund, USFS

Potential Benefits

Investment
Allocation

vesting in structural and
defensible space mitigation
activities.

HH‐19

Develop materials for, and
participate in, awareness
and outreach for
atmospheric hazards.

Goal 1, Objectives V
and VI

Atmospheric
Hazards

CCC

State
General
Fund

 Establishes the Colorado Climate
Center as a multi‐faceted source
of information beyond data.
 Opportunity to create linkages
and fill gaps between NWS,
ReadyColorado, and other
awareness providers.

HH‐20

Evaluate statewide mined
areas for subsidence.

Goal 1, Objective III;
Goal 2, Objective III;
Goal 3, Objective III

Subsidence

CGS

State
General
Fund

 Better assessment of natural
hazard exposure and vulnerability
in future land use plans.

1.5%

CAIC

State
Severance
Taxes,
Donations

 Fill gaps and enhance overall best
available data for the profiling of
avalanche hazard.
 Provide for targeted education
and outreach for avalanche prone
areas of Colorado.

1.0%

HH‐21

Increase inventory of
historical avalanche data.

Goal 1, Objective IV

Colorado Natural Hazards Mitigation Plan

Avalanche

1.5%
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Table 5‐3: 2013 Colorado State Hazard Mitigation Team – High Priority Programmatic Actions
Action
ID

Action

Corresponding
Goal(s) and
Objective (s)

Hazard

Responsible
Lead Agency

Funding
Source

Potential Benefits

EMPG, HMA

 Serves as portal for natural hazard risk
information and data layers for use by
state and local‐level mitigation
partners.

State General
Fund, EMPG,
HMA

 Enhances State’s ability to prioritize
assistance and work with local
governments and state partners to
identify resources and develop
projects. This will assist in prioritizing
assistance in where vulnerabilities are
anticipated to increase.

HH‐A

Develop a statewide web‐
based risk assessment
platform that informs
mitigation partners and
stakeholders.

HH‐B

Improve methodology to
identify high priority statewide
vulnerabilities in local
jurisdictions and on state‐
owned lands.

HH‐C

Develop a statewide definition
for, and improved related
dataset of, state and local‐
level critical assets.

Goal 2, Objective III;
Goal 3, Objective III

All‐Hazard

DHSEM

SHSGP,
EMPG

HH‐D

Improve methodology for
estimating losses and
identifying losses avoided for
priority hazards.

Goal 2, Objective III;
Goal 3, Objective III;
Goal 6, Objectives I
and II

All‐Hazard

DHSEM

EMPG, HMA

 Inform SMEs on return‐on‐investment
of mitigation projects and activities.
 Assist in hazard risk prioritization.

HH‐E

Develop and strengthen
technical assistance
partnerships related to flood,
atmospheric, geologic, and
wildfire that contribute to the
mitigation of statewide natural
hazards.

Agency Staff
Time

 Pooling of SME resources on given
hazard results in more comprehensive
and effective strategy than parts
working alone.
 Identify previously unknown
mitigation resources.

Colorado Natural Hazards Mitigation Plan

Goal 1, Objective IV;
Goal 2, Objectives I
and III

Goal 1, Objective IV;
Goal 2, Objectives I
and III

Goal I, Objective III;
Goal IV, Objectives I
and II

All‐Hazard

All‐Hazard

All‐Hazard

DHSEM

DHSEM

DHSEM

 Common data set for analysis of
multiple natural, human caused and
accidental hazards.
 Serves as a resource for local‐level
planning and analysis.
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Mitigation Funding Sources
The DHSEM Mitigation Team helps state and local mitigation partners with sources of available
federal and state funding for mitigation projects. As grants from different sources are posted, the
Mitigation Team advertises to the intended audience or eligible applicant for the opportunity.
Federal Programs
Federal mitigation programs serve as critical funding sources to reduce the risk of natural
hazards to Colorado’s people, property, environment, and economy. Colorado and its mitigation
partners attempt to maximize the application of federal funding from FEMA, USDA, USACE,
HUD, SBA, and other agencies each year. Mitigation money from FEMA supports several
mitigation projects each year. The state will continue to apply for mitigation grants through the
Hazard Mitigation Assistance (HMA) Program, specifically its Flood Mitigation Assistance
(FMA) and Pre-Disaster Mitigation (PDM) grants as the availability of funds is announced.
These grants support the development of local hazard mitigation plans as well as construction
activities.
Education projects, outreach programs, repeater sites, early detection and warning/notification
systems, generators for backup power, and chippers for slash and mulch projects are very
popular in Colorado. Local communities are constantly seeking sources of funding to maintain
programs and install or upgrade systems. Unfortunately, funds for these types of projects are
limited and the need strongly outweighs the availability. Even if communities get startup funds,
continuation of programs creates new financial needs on already very tight budgets with
competing demands. In spite of this, Colorado communities have made great strides and progress
in prevention and preparedness activities and continue to do more each year by taking advantage
of limited opportunities. For example, several communities benefited years ago from a grant
program through USDA designed to fund repeater sites in remote locations, thereby serving
communities with need but without means to get warnings pertinent to their immediate area.
DHSEM staff promoted the grant opportunity and worked with communities on grant
applications.
State Programs
The state has loan and grant programs for which mitigation activities are eligible. Funding
sources traditionally used have been energy impact funds, gaming funds, general funds, and
severance tax. Many state agencies have grant programs, including, but not limited to, DOLA,
DHSEM, CSFS, CDNR and the State Conservation Service.
State agencies continually work to identify new strategies for implementing mitigation projects,
including new funding sources. The Mitigation Team works with local communities to expand
the number of FEMA HMA programs that local communities can qualify for. The Mitigation
Team has also worked closely with the CDNR Colorado Water Conservation Board and DOLA
Division of Local Government to identify potential additional funding when federal grants do not
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completely meet the needs of a given project or plan budget. The Capabilities section lists a
number of new mitigation funding opportunities through the State Legislature.
Other Programs
Each year, local jurisdictions invest in mitigation activities across the state. This investment
either comes as fully funded and locally directed investments, or as cash or in-kind matching
funds for federal and state mitigation programs. In addition, nonprofit organizations have various
programs or opportunities for public and private sector entities, as well as private property
owners, to receive and apply funding or services to natural hazard mitigation. In addition, many
opportunities for mitigation funding exist both in the private sectors such as foundations.
A description of current and potential federal, state, local, and nonprofit funded mitigation
programs and opportunities available in Colorado is found in Table 5-4. Although the list of
funding sources contains many state and federal opportunities, the list is not all inclusive.
Table 5‐4: Mitigation Funding Sources
Name

Level

Source
Agency

Managing
Agency

Purpose of Funding

Agricultural Emergency
Drought Response Fund

State

CWCB

For emergency drought‐related water
augmentation purposes to agriculture
water users.

AmeriCorps

Federal

Corporation
for National
&
Community
Service

Provides funding for volunteers to
serve communities, including disaster
prevention. AmeriCorps vista has
assisted local communities with
wildfire mitigation projects.

Clean Water Act Section
319 Grants

Federal

EPA

Provides grants for a wide variety of
activities related to non‐point source
pollution runoff mitigation.

Community Assistance
Program

Federal

FEMA, NFIP

CDNR

Product‐oriented financial assistance
program directly related to the flood
loss reduction objectives of the NFIP.

Community Development
Block Grant (CDBG)

Federal

HUD

DOLA

Often following a disaster, the state
may receive a CDBG Supplement
intended to do mitigation projects in
the affected areas. Funding also
supports public facilities including
water and wastewater.

Community Fire Protection
Program

Federal

USDA

Dam Safety Program

Federal

FEMA, State

Colorado Natural Hazards Mitigation Plan

Mitigation delivered via USDA Forest
Service and Private Forestry Coop Fire
Program.
CDNR

Promote dam safety through
emergency action plans, risk
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Name

Level

Source
Agency

Managing
Agency

Purpose of Funding
assessment, and exercises.

Economic Development
Administration Grants and
Investments

Federal

U.S. DOC,
EDA

Emergency Management
Performance Grant

Federal

FEMA

Emergency Watershed
Protection

Federal

USDA, NRCS

Provides funding and technical
assistance for emergency measures
such as floodplain easements in
impaired watersheds.

Environmental Quality
Incentives Program

Federal

USDA, NRCS

Provides funding and technical
assistance to farmers and ranchers to
promote agricultural production and
environmental quality as compatible
goals.

Fire Management
Assistance Grants

Federal

FEMA

DPFC

Provides fire suppression support to
states when loss of life and property
are imminent. Wildfire mitigation is
also eligible under emergency
protection if life is in imminent danger.

Flood Mitigation Assistance
Program

Federal

FEMA

DHSEM

Repetitive flood loss property
reduction. Since many homeowners
are not interested in these
opportunities, often the funds go
unused.

Forest Land Enhancement
Program

Federal

USDA,
DNRC

Forest Legacy Program

Federal

USFS

CSFS

Program providing funding to protect
private forest lands that are
environmentally, economically, and
socially critical. This program reduces
development in the wildland‐urban
interface.

Hazard Mitigation Grant
Program

Federal

FEMA

DHSEM

Post‐disaster multi‐hazard mitigation
funding.

Homeland Security Program

Federal

DOJ, DHS

DHSEM

Homeland security activities identified

Colorado Natural Hazards Mitigation Plan

Invests and provides grants for
community construction projects,
including mitigation activities.
DHSEM

The EMPG program provides a yearly
allocation of funding to support State
and local emergency management
programs. This includes providing some
funding for local mitigation plans,
mitigation‐oriented studies, and
related activities.

Provides educational, technical, and
financial assistance to help landowners
implement sustainable forestry
management objectives
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Name

Level

Source
Agency

Managing
Agency

Grants

Purpose of Funding
in the state and local strategic plans.
Funding supports threat and risk
identification for natural, technological
and human‐caused hazards. Some
prevention activities are considered
mitigation.

Housing and Urban
Development Grants

Federal

HUD

Individual Assistance

Federal

FEMA/State

In‐Lieu Fee Program
Mitigation Projects

Federal

USACE

Map Modernization
Program

Federal

FEMA, NFIP

Mitigation Banks

Federal

USACE

National Earthquake Risk
Reduction Program

Federal

FEMA

National Fire Plan

Federal

USDA, DOI

Provides pre‐disaster funding for
primarily wildland fire mitigation, but
also planning for all hazards.

National Wildlife Wetland
Refuge System

Federal

USFWS

Provides funding for the acquisition of
lands into the federal wildlife refuge
system.

North American Wetland
Conservation Fund

Federal

USFWS

Provides funding for wetland
conservation projects.

NRCS Conservation
Programs

Federal

USDA, NRCS

Provides funding through a number of
programs for the conservation of
natural resources.

Colorado Natural Hazards Mitigation Plan

Provides a number of grants related to
safe housing initiatives.
DHSEM

Following a disaster, funds can be used
to mitigate hazards when repairing
individual and family homes.
Restoration, establishment,
enhancement, and/or preservation of
aquatic resources through funds paid
to a governmental or non‐profit natural
resources management entity to satisfy
compensatory mitigation requirements
for Department of the Army permits.

CDNR

Establishes or update floodplain
mapping.
Mitigation Banks are sites approved by
the Corps to sell compensatory
mitigation credits for projects resulting
in unavoidable impacts to waters of the
U.S. When a permit is issued that
required compensatory mitigation, the
permit will specify how many credits
are required to be purchased at an
approved mitigation bank.

DHSEM

Provides money to support enhanced
earthquake risk assessments in local
hazard mitigation plans.
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Name

Level

Source
Agency

Managing
Agency

Purpose of Funding

Partners for Fish and
Wildlife

Federal

USFWS

Provides financial and technical
assistance to landowners for wetland
restoration projects in “Focus Areas” of
the state.

Planning Assistance to
States

Federal

USACE

Provides assistance to States in the
planning for the development,
utilization, and conservation of water
and related land resources.

Pre‐Disaster Mitigation
Program

Federal

FEMA

DHSEM

Grants for specific multi‐hazard
mitigation projects, including planning.

Public Assistance

Federal

FEMA/State

DHSEM

Following a disaster, funds can be used
to mitigate hazards when repairing
damages to a public structure or
infrastructure. Wildfire mitigation is
also eligible under emergency
protection if life is in imminent danger.

Rural Development Grants

Federal

USDA, Rural
Develop‐
ment

Provides grants and loans for
infrastructure and public safety
development and enhancement in
rural areas.

Rural Fire Assistance Grant

Federal

NIFC

Funds fire mitigation activities in rural
communities

SBA Pre‐Disaster Mitigation
Loan Program

Federal

SBA

Provides low‐interest loans to small
businesses for mitigation projects.

Small Flood Control Projects

Federal

USACE

Authority of USACE to construct small
flood control projects.

Urban Drainage and Flood
Control District CIP Fund

Local

UDFCD

UDFCD

Provides capital project funding to
jurisdictions within the UDFCD
boundaries.

Coalition for the Upper
South Platte

Nonprofit

CUSP

CUSP

Provides funding for wildfire
mitigation, water shed restoration,
mine hazard assessments, and other
activities.

Colorado Flood and Drought
Response Fund

State

CDNR

CDNR

The Fund can be used for flood and
drought preparedness and for response
and recovery activities following flood
or drought events and disasters.

Colorado Healthy Rivers
Fund

State

CDNR

CDNR

For projects that promote the
improvement and/or protection of the
condition of the watershed including
flood protection and channel stability.

Colorado Water Resources

State

CWR&PDA

CWR&PDA

Water and wastewater treatment

Colorado Natural Hazards Mitigation Plan
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Name

Level

Source
Agency

Managing
Agency

and Power Development
Authority Revenue Bonds
Program

Purpose of Funding
plants, pump stations, dams/reservoirs,
water rights, pipelines, hydro‐electric
projects, wells, meters, reuse, storage
tanks, etc.

Colorado Watershed
Restoration Protection

State

CDNR

CDNR

Provides funds for watershed and
stream master planning in flood
affected watersheds. Master plans
should guide communities towards
prioritization and implementation of
stream rehabilitation and restoration
projects that protect life and property
from flood hazards.

CWCB Construction Fund &
Severance Tax Trust Fund

State

CDNR

CDNR

Provides funding for raw water projects
(e.g., dams, pipelines, ditches, wells,
new projects or restorations)

CWCB Construction Fund &
Severance Tax Trust Fund

State

CDNR

CDNR

Raw water projects (e.g., dams,
pipelines, ditches, wells, new projects
or restorations)

CWCB Water Conservation
and Drought Mitigation
Planning Grant Program

State

CDNR

CDNR

Water conservation planning; drought
mitigation planning.

CWCB Water Efficiency
Grant Program

State

CDNR

CDNR

To aid in achieving goals in Water
Conservation Plans; to promote the
benefits of water resource
conservation for education and
outreach aimed at demonstrating the
benefits of water efficiency

CWCB Water Project Loan
Program

State

CDNR

CDNR

Raw water projects (e.g., dams,
pipelines, ditches, wells, new projects
or rehabilitation).

Drinking Water Revolving
Fund

State

DOLA
CDPHE
CWRPDA

DOLA
CDPHE
CWRPDA

Low‐interest loans for drinking water
treatment system needs

Energy and Mineral Impact
Assistance Program

State

CDNR

DOLA

Public facilities including water and
wastewater.

Fish and Wildlife Resources
Fund

State

CDNR

CDNR

River restoration feasibility studies and
construction projects designed to
directly mitigate or significantly
improve the environmental impacts of
existing water facilities.

Flood and Drought
Response Fund

State

CDNR

CDNR

Flood and drought preparedness and
for response and recovery activities
following flood or drought events and
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Name

Level

Source
Agency

Managing
Agency

Purpose of Funding
disasters.

Non‐Point Source Pollution
Grants

State

CDNR

CDNR

Applicants can include governmental
and non‐governmental organizations

Severance Tax Multi‐
Objective Watershed
Protection

State

CDNR

CDNR

The Account exists primarily to provide
grants for regional water resource
planning studies and associated
demonstration projects.

State Disaster Emergency
Fund

State

Governor’s
Office

DHSEM

Provides funding for emergency or
disaster related activities, to include
response, recovery and mitigation.

State Fire Assistance WUI
Grants

State

CSFS

CSFS

Funds available to homeowners
associations, subdivisions, fire
departments, counties and other
groups to implement projects that
mitigate wildfire hazards in the
wildland‐urban interface. Funds
hazardous fuels reduction, fire
information and education, and
community and homeowner action.

Water Pollution Control
Revolving Fund

State

DOLA
CDPHE
CWRPDA

DOLA
CDPHE
CWRPDA

Low‐interest loans for public waste
water treatment system needs and
watershed nonpoint source control
projects

Watershed Restoration
Grants

State

CDNR

CDNR

Watershed/stream restoration and
flood mitigation projects. These grants
were utilized in response to the 2012
High Park and Waldo Canyon Fires.

Wildfire Mitigation Financial
Incentive

State

CSFS

CSFS

Allows landowners who complete
wildfire reduction measures on their
own lands in the WUI to deduct a
maximum of $2,500 from their federal
taxable income.

Wildfire Risk Reduction
Grant Program

State

CDNR

CDNR

Provides funding to reduce the risk of
wildfire in areas where human
development and forested lands
overlap, areas often called the
wildland‐urban interface.

Appendix 5-G provides an example of amounts and timeframe for funding of individual
mitigation projects for flood mitigation projects. Although this list is not exhaustive and will
expanded in future plan updates, it provides a sense for the commitment to the statewide
mitigation program found in Colorado.
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Coordination of Mitigation with Response and Recovery Programs
There are some mitigation strategies in this plan that one might say should be included in a
Preparedness or Recovery plan instead. It is the firm belief of the SHMT, however, that an
effective Mitigation program requires integration and coordination with Preparedness and
Recovery programs. While the State Plan identifies some opportunities for collaboration and
integration, these efforts will continue to grow well beyond the planning process for this plan.
The National Incident Management System (NIMS) defines preparedness as "a continuous cycle
of planning, organizing, training, equipping, exercising, evaluating, and taking corrective action
in an effort to ensure effective coordination during incident response." Preparedness actions
include emergency operations and evacuation plans, emergency operations exercises, the
purchasing or provision of equipment and supplies, mutual aid agreements, public information
and awareness campaigns, emergency alert systems and a host of other potential actions.
Preparedness actions should be influenced by an understanding of potential risks in any given
community.
Parallel to the Mitigation Planning process, once a strong understanding of potential risks has
been established; specific preparedness actions can be developed and implemented. Actions that
might be considered preparedness actions have been included in this plan. Actions identified by
the SHMT include identifying site specific vulnerabilities (including to critical infrastructure),
improving coordination between mitigation and preparedness staff to developing programs to
educate middle and high school students about actions they can take to prepare themselves for
possible hazard events.
Recovery is the process of trying to restore a community that has been affected by disaster to
normal, or, to a “new normal.” Normal can be defined in a number of ways: rebuilding homes,
businesses and infrastructure; the time when “survivors” no longer think of themselves as
“victims”; or, as FEMA Administrator Craig Fugate has said, restoring the community’s tax base
to the level it was at before the disaster took place. One important component to a successful
recovery program is the identification and implementation of actions that reduce future risks.
As has been noted in the capabilities section and in this section, there are a number of FEMA
post-disaster programs that incorporate mitigation, including HMGP and the Public Assistance
406 Mitigation program. The State will continue to work with Federal and Local agencies to
maximize the utilization of these programs when they become available. Regardless of whether
or not Federal assistance is available for post-disaster mitigation, mitigation should be included
in recovery efforts wherever feasible. With this recognition, the SHMT included actions in this
plan’s Mitigation Strategies to enhance coordination between mitigation and recovery activities
and promote post-disaster mitigation opportunities.
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Introduction
Since 2010, the Mitigation Team, along with our local partners, worked to achieve a number of
major accomplishments within the state mitigation program. These accomplishments range from
innovative local planning activities to integration with the Community Rating System. A number
of these accomplishments are listed below.


South Metro Fire Rescue Authority (SMFRA) developed and adopted the first singlejurisdictional special district multi-hazard mitigation plan in Colorado. The Mitigation Team
provided a State Mitigation Assistance Program grant to provide funding for the SMFRA
planning process.



The Mitigation Team provided technical assistance that assisted local governments in
bringing in nearly 15 million dollars of obligated or anticipated HMA program funding to
local jurisdictions and state agencies.



In cooperation with the Colorado Water Conservation Board and FEMA, the Mitigation
Team developed the Crossover Guide: Associating Community Rating System Planning Steps
to the Hazard Mitigation Planning Process to provide community floodplain managers and
other hazard mitigation professionals with a tool to help receive Community Rating System
(CRS) planning credit through FEMA’s multi-hazard mitigation planning process.



The Mitigation Team, in cooperation with FEMA, encouraged the integration of local
comprehensive land use plans and local hazard mitigation plans. One county finished this
integration and another recently initiated the planning process.



In the fall of 2012, DHSEM hired a Local Hazard Mitigation Planning Program Manager to
augment the Mitigation Team. This position is the Mitigation Team’s primary point of
contact to local jurisdictions seeking technical assistance on local hazard mitigation planning.



Between June of 2010 and November of 2013, the number of counties with mitigation plan
increased by over 32 percent.
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Local Hazard Mitigation Plan Status
Currently, 45 Counties in Colorado have approved FEMA hazard mitigation plans. In addition to
counties, 1 Tribe, 3 municipalities, and 1 special district have FEMA approved plans. In
addition, 7 counties and 1 Tribe that did not previously have mitigation plan in place have
received Approvable Pending Adoption status by FEMA.
These 58 jurisdictions with FEMA approved or approvable plans encompass nearly 95% of the
State’s total population. This represents a significant increase in the number of local mitigation
plans from June of 2010, when only 34% of counties and 29% of the State’s population were
covered by FEMA approved Local Hazard Mitigation Plans. Local plans developed and/or
updated within the past three years are listed in Appendix 6-A.
Figure 5‐X: Local Hazard Mitigation Plan Status, October 2013

The continuing progress in local hazard mitigation planning can be attributed to several factors,
including a significant increase of staff on the Mitigation Team and the correlating technical
assistance and coordination, along with strong planning efforts at the local level. Currently five
additional counties without approved plans are currently in the planning process.
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Technical Assistance and Funding
The Colorado Division of Homeland Security and Emergency Management (DHSEM)
Mitigation Team is the primary state entity responsible for coordinating and facilitating technical
assistance for local hazard mitigation planning. The mission of the Mitigation Team is to
promote community resiliency and sustainability for the people of Colorado by fostering
partnerships and maximizing the availability of mitigation and recovery resources.
The Mitigation Team is comprised
of seven employees with varying
levels of responsibility and program
area focus. See Plan Process,
Appendix 1-A, Mitigation Program
brochure, for additional information
on the Mitigation Team.
Since the last plan update, a Local
Mitigation Planning Program
Manager and a general Mitigation
Specialist were added to the
Mitigation Team to enhance
technical assistance provided to local
partners. The Local Mitigation
Planning Program Manager position
manages the local and tribal hazard
mitigation planning program. The
Program Manager works directly with local jurisdictions during the planning and review process,
and conducts implementation reviews as needed, to assess the progress of local mitigation
actions. This position leads agency efforts in developing local plans and plan updates that
successfully meet FEMA hazard mitigation planning criteria. General Mitigation Specialist
duties include providing technical assistance on HMA and EMPG mitigation grants, and
providing support to the Local Mitigation Planning Program Manager with regard to the
management of local planning grants.
Technical Assistance
The Mitigation Team provides enhanced planning, mapping and project related technical
assistance. Mitigation Team staff is available to attend local planning committee meetings and
frequently meet with local emergency managers to provide technical assistance upon request
throughout the entire local mitigation planning process. Staff also supports local staff at public
hearings related to local plan adoption.
One new activity added to the Mitigation Team technical assistance program is to encourage and
attend mid-cycle local plan implementation visits. Thus far in 2013, these visits have included
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Routt and Pueblo Counties. This activity helps keep local jurisdictions on track with the plan
maintenance process and maintain momentum of the planning team.
The Mitigation Team has developed training materials and provided local planning workshops
and presentations for communities interested in or engaged in the local mitigation planning
process. For example, in August of 2013, Mitigation Team staff co-instructed a 2-day mitigation
planning course with staff from FEMA Region VIII attended by local emergency managers and
other county government departments, city staff, law enforcement, regional council members,
FEMA, and other staff. Other courses sponsored or instructed by the Mitigation Team include:
Course Title

Dates Offered

G393 ‐ Mitigation for Emergency Managers




2013 – June 18‐19
2012 – August 28‐29

G318 ‐ Mitigation Planning Workshop for Local
Governments





2013 – August 20‐21
2012
2011 – June

FEMA 154 ‐ Rapid Visual Screening, ATC‐20, ROVER
Training



2012 – November 2

L174 ‐ HAZUS Multi‐Hazard for Earthquake



2012 – January 10‐12

L172 – HAZUS Multi‐Hazard for Flood



2013 – February 12‐15

In addition to classroom trainings, the Mitigation Team partners with SMEs to present on
pertinent mitigation and recovery topics at the annual Colorado Emergency Management
Conference.
Other state agencies have provided valuable technical assistance during local hazard mitigation
planning processes. The Colorado Water Conservation Board’s (CWCB) Watershed and Flood
Protection Section has provided partial funding for some local mitigation plans. CWCB staff is
invited to local planning meetings and provide risk assessment information and comments on
plans once they are in draft phase. Colorado State Forest Service (CSFS) staff, including district
foresters, have provided valuable wildfire data and assisted with analysis on a number of plans.
The Colorado Geological Survey (CGS) provides data, maps and other information for local
mitigation plans upon request.
The Mitigation Team has developed best practices materials to assist local communities
throughout the planning process. These materials include “best practices” for implementing a
planning process that conforms to the FEMA Review Tool, tables, information and research
resources related to conducting comprehensive risk assessments, and sample mitigation action
strategies. For those that do not wish to or do not have the resources to write a complete
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mitigation plan, the Mitigation Team assists communities in completing stand-alone risk
assessments.
The state floodplain administrators, state foresters, state geologists, state hydrologists,
cooperative extension representatives, state mitigation planners, and state field managers work
with communities developing safety, preparedness, and mitigation plans. State agencies
financially and technically support mapping and assessment efforts designed to improve local
planning efforts as well as provide training for local mitigation planners. Employees from higher
education institutions have also developed tools to help communities complete more accurate
assessments. The State continues to work towards having a complete multi-hazard mitigation
plan training program that will be available to all communities
In addition to providing tools, the Mitigation Team provides on-site support both proactively and
upon request to support local mitigation efforts. The Local Hazard Mitigation Planning Program
Manager attends planning meetings on a regular basis. Early on in federal or state supported
mitigation plan processes, Mitigation Specialists provide grant management assistance to local
project managers and finance staff. Just within the last year, this position has assisted with the
planning process in La Plata, Summit, Teller, Park, Costilla, Ouray, Weld Counties, and all NE
Region counties. Outreach to additional counties that are developing mitigation projects or that
are need of an updated mitigation plan is ongoing. The Local Hazard Mitigation Planning
Program Manager sends reminder letters for plan updates sent to jurisdictions 18-24 months in
advance of expiration date; and within the correspondence provides information on possible
grant funds for planning process through the MAP. The Mitigation Team also works
cooperatively with jurisdictions to obtain adoptions within 6 months of FEMA APA.
Funding
For specific information related to funding provided through FEMA’s PDM and FMA programs,
refer to the Capabilities section. The Mitigation Team has made EMPG funding available for
local plans, particularly those that have are not funded through PDM. The CWCB has provided
supplemental state funding for some plans, typically supporting five mitigation plans per year at
$5,000 per plan. The Mitigation Team also provides grants management technical assistance in
order to help communities maintain accurate records and maximize local match funding sources.
EMPG mitigation funding is made available through the Mitigation Assistance Program (MAP),
a small allocation managed by the Mitigation Team. Since 2010, the MAP program has made
available over one million dollars for local and state-level mitigation plans and projects.
Typically, one third of MAP funding goes toward local mitigation planning or about $700,000
over the last 3 years, supporting 15 local mitigation plans.
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Local Plan Integration
The Mitigation Team, along with agency partners, provides technical assistance throughout the
local mitigation planning process. In some cases, Mitigation Team staff will review individual
sections of plans or provide feedback on specific passages dependent upon community needs and
requests. Once a plan is in final draft form, the Local Mitigation Planning Program Manager will
review a plan for its compliance with the FEMA Local Mitigation Plan Review Tool. The review
process will generally take 30-45 days or less. If the plan has met FEMA’s planning
requirements, it will be forwarded to FEMA for review. If the Mitigation Team finds that a
community needs to improve certain aspects of their plan, then it will provide detailed comments
and suggested revisions. Once a community has addressed the suggested revisions, the
Mitigation Team will forward the plan onto FEMA for review. In cases where FEMA requires
revisions for final approval, the state will work closely with a community to identify potential
solutions and make revisions.
All local hazard mitigation plans currently approved by FEMA are available on the DHSEM
website. Making these local plans available benefits local communities who are engaged in the
planning process, as a number of ideas and methodologies are available to review and
incorporate. Information from the State Plan such as demographic data, localized hazard
information, and incident occurrence is available for use.
Two enhancements to the state provision of information for local planning processes are coming
online within the next 18 months: 1) a web-based multi-hazard risk assessment tool, and 2) a
web-based mitigation action database. Over the next year, the Mitigation Team will develop a
multi-hazard risk assessment tool on a web-based platform. This tool is intended to be a portal
where state and local mitigation partners may produce maps or perform analyses. The portal is
also intended to provide downloadable datasets for use in local risk assessments. In addition, the
state will make available the mitigation action database developed as part of this plan update to
all state and local partners. Sharing mitigation actions in an easily accessible form is intended to
assist with identification and incorporation of best practices.
The Mitigation Team reviews, catalogues and incorporates information from local plans into the
State Plan during the planning process. During this planning process, using maps generated from
the mitigation action database, the Mitigation Team and SHMT Steering Committee discussed
the potential gaps between identified local hazards and the identification of related actions. This
analysis was a factor for prioritizing state actions.
DHSEM is developing processes to consistently update the inventory of local information and
incorporating the risk assessment and mitigation action strategy into a “living” State Plan. The
Mitigation Team is developing required mechanisms for local jurisdictions complete that will
seam local data into the mitigation action database as described prior. The intent is to also update
any newly identified hazards and capabilities at the same time.
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Prioritizing Local Assistance
Many state agencies provide technical assistance and funding for local mitigation plans and
projects as resources become available. Each agency has a different criteria, dependent on
agency rules, and if applicable, the rules of the Federal grant-making agency. In recognition that
all local governments are customers of the State, agencies make every attempt to make technical
assistance available to all communities who seek it. Some grants provided by State agencies are
delivered based on need. Others are based on demonstrated risks or development pressures.
Others are reliant on a competitive application process. In all cases, any hazard related grant
funding provided to a local community must be able to effectively and demonstrably show that
the funding will help prepare a community for or mitigate against a potential risk.
The Mitigation Team continues to assist communities in applying for multi-hazard mitigation
planning and flood hazard mitigation planning grants. When a community is unable to obtain a
FEMA PDM or FMA grant to write plans, mitigation staff will evaluate additional funding
opportunities. The Mitigation Team also coordinates with partner agencies such as the CWCB
and CSFS to secure supplemental funding or technical assistance to the local community. The
Mitigation Team has also frequently supported local planning efforts to achieve StormReady
designation.
When the Mitigation Team prioritizes MAP funding for local mitigation plans, if applicants
currently have a FEMA approved mitigation plan they are prioritized based on the expiration
date – those plan updates expiring the earliest receive prioritized funding. If a community does
not currently have an approved plan, or if the plan is expired, mitigation funding as well as
technical assistance is prioritized.
When FEMA releases Hazard Mitigation Assistance program guidance, the Mitigation Team
advertises for the availability of funds and requests that qualified communities submit Notices of
Interest (NOI) for any projects they would like to apply for. In general these projects must meet
the following criteria:






Communities must have a FEMA approved local hazard mitigation plan
Projects must meet all Hazard Mitigation Assistance program requirements
Projects must demonstrably mitigate a well-defined problem
Projects must have a comprehensive Scope of Work
Projects must meet FEMA Benefit-Cost Analysis criteria

The Mitigation Team staff review state agencies documents and websites to identify programs
and policies that promote or could potentially further mitigation initiatives around the State. The
most current list is presented in detail in the Capabilities section.
For the most recent HMA application period, the Mitigation Team in cooperation with the
SHMT Steering Committee prioritized wildfire as the state’s top hazard for PDM funding.
Subapplicants submitting wildfire applications for 2013 PDM funding received 10 points over
other types of mitigation activities. In addition, FMA subapplications received additional points
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if they supported and clearly articulated the FEMA prioritization of reducing costs to the NFIP.
The 2013 Hazard Mitigation Assistance (HMA) Program Project Evaluation Form is included as
Appendix 6-B.
The criteria and process used to prioritize funding assistance requests are described in the Hazard
Mitigation Grant Program (HMGP) Administration Plan (Appendix 7-A). When a Notice of
Interest (for receipt of financial assistance) is submitted to the state, it must meet certain
minimum criteria. The criteria includes whether the project: complies with state and local hazard
mitigation strategies; meets funding eligibility requirements; is an independent solution to the
problem; does not duplicate other funding sources, has a beneficial impact on the declared area,
and is cost-effective and environmentally sound. When projects are competing for limited
funding, projects are scored and ranked. Under the direction of the State Hazard Mitigation
Officer (SHMO) and the Governor’s Authorized Representative (GAR), a subcommittee of the
State Hazard Mitigation Team (SHMT) convenes to score and rank the projects. The ranking
criteria may or may not include priorities that relate projects to a specific disaster.
Other considerations that may be weighed by the application review committee in awarding
grants include, but are not limited to:





Relative need (risk) compared to other local entities requesting projects
Repetitive losses mitigated by project(s)
Benefit-cost analyses (may include b/c ratios greater than 1 for construction projects)
Future development patterns and development pressure availability/amount of grant funds
along with commitment for matching funds
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Introduction
Given the dynamic nature of hazard risks and events, an effective mitigation program requires a
coordinated, collaborative and adaptive approach. This approach includes monitoring for
changes in risk conditions as changes in development that might place people, property and
infrastructure at greater risk as well as any changes in capability that might either enhance or
detract from an effective mitigation program. Likewise, it requires that mitigation plans and
strategies be monitored and updated as conditions change.
The Colorado Natural Hazards Mitigation Plan is a considered to be a living document. The
DHSEM Mitigation Team has presented a plan maintenance approach moving forward that
supports this living document assertion. The HIRA, mitigation strategy, and planning process
will be revised on a regular basis, and when conditions, under which the plan was developed,
change such as new or revised capabilities, a major disaster, availability of funding, and
refinements to the SHMT coordination process.

Monitoring, Evaluating, and Updating the Plan
CFR 201.2 states that the State Hazard Mitigation Officer (SHMO) is the official representative
of State government who is the primary point of contact with FEMA, other Federal agencies, and
local governments in mitigation planning and implementation of mitigation programs and
activities required under the Stafford Act. The Colorado SHMO, along with the State Hazard
Mitigation Team, is responsible for the evaluation and maintenance of the Colorado Natural
Hazards Mitigation Plan.
Evaluation of Previous Plan Maintenance Process
The 2013 plan maintenance section depicts a significant overhaul from 2010. In evaluating the
plan maintenance process from the 2010 State Plan, the Mitigation Team acknowledged there
was comprehensive opportunity for improvement. The 2010 plan maintenance process, similar to
previous years’, was non-prescriptive and relied on the Mitigation Team to independently initiate
required process steps. As Mitigation Team resources were focused on multiple Presidential and
FMAG declarations over the last two years, it became evident that a centrally dependent process
would not be successful.
In mid-2012, Mitigation Team staff began establishing the Technical Assistance Partnership
(TAP) concept, where hazard specific SMEs could gather to discuss and coordinate on
emergency preparedness activities. The concept is that TAPs will maintain a mitigation related
agenda item as part of the regular coordination schedule, and partner on the implementation and
progress tracking of mitigation actions as a normal course of business.
Other plan maintenance process enhancements include an activity and timeline table, provides
for the ongoing assessment of mitigation actions, and begins developing the framework to record
the effectiveness of the mitigation actions.
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Process Overview
Moving forward, the State Plan maintenance process will institute an annual cycle of updating
the risk assessment and evaluating the mitigation strategy in light of any significant changes
from the assessment. As part of the annual assessment, partner and stakeholder surveys will
inform the update process with changes in capabilities and a broad understanding of the hazards
are of most concern. The planning process will also be updated on an annual basis as the SHMT
Steering Committee identifies successful aspects of the process as well as areas of opportunity.
Updating the mitigation strategy will involve an additional 6-month step in addition to the annual
review and update. Either through hazard focused Technical Assistance Partnerships (TAPs) or
as individual agencies, SHMT Steering Committee members will provide progress on
completing the mitigation actions along with any issues that may be impeding their successful
implementation. This will provide a more frequent opportunity for the Steering Committee to
work as a team to find comprehensive solutions to the issues presented.
Schedule of Activities
The monitoring, evaluating, and updating activities described as part of the maintenance process
will generally occur on a 6-, 12-, and 36-month schedule. Table 7-1 depicts the primary steps in
the plan maintenance process along with their frequency.
Table 7‐1: Plan Maintenance Activity Timeline
Frequency

Activities ‐ Monitor, Evaluate, Update

Responsibility

Review and Update – Hazard Identification
and Risk Assessment

DHSEM, SHMT Steering
Committee & State Agencies

●

Data Collection – Stakeholder Risk
Perception and Capability Survey

DHSEM

●

Reporting ‐ Mitigation Action Progress and
Issue Identification

TAPs & State Agencies

Review and Update – Mitigation Strategy

DHSEM
SHMT Steering Committee

●

Review and Update – Plan Process

DHSEM

●

Review and Update – Plan Process

DHSEM

●

SHMT Plan Review, Public Comment, and
Submittal to FEMA

DHSEM
SHMT

●

Plan Adoption

Governor’s Office

●

Plan Approval

FEMA

●

Colorado Natural Hazards Mitigation Plan
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Monitoring Progress of Mitigation Actions
The Mitigation Team is responsible for monitoring all mitigation projects funded through the
FEMA Hazard Mitigation Assistance program and many activities funded through the
Emergency Management Performance Grant program. Subgrantees within these programs range
from local governments to State agencies.
FEMA Mitigation Grants
DHSEM maintains an annual administrative plan for the Hazard Mitigation Grant Program
(HMGP) that includes a description of the financial monitoring process. The HMGP
administrative plan is included as Appendix 7-A. Additional processes and tools related to the
general monitoring implementation of HMA and EMPG mitigation measures and project
closeouts are described below.
Project Initiation
Mitigation Team staff conducts grant management kick-off meetings to explain contents of the
state grant agreement and to lay out expectations of grant management during the performance
period. The kick-off meeting checklist is included as Appendix 7-B. A project file will be
maintained by DHSEM that includes copies of all corresponding applications, vouchers, reports,
receipts, studies, environmental reviews, correspondence and related documents for the duration
of the project. The project file will be retained for three years from the project close out date, or
otherwise in adherence to state and federal retention policies.
Quarterly Reports
Quarterly performance and financial reports must be submitted to DHSEM by subapplicants at
the end of each fiscal quarter. The report includes information on the latest quarter‘s activities,
expenditures, accomplishments, and challenges. This allows the State to predict any extension
request or project underrun or overruns. It also provides an update on the progress of the project.
The quarterly reporting form is included as Appendix 7-C.
Monitoring
Subgrantees will be required to implement project and fiscal monitoring procedures for HMGP,
maintain all financial records and receipts, and identify delays in scheduled work to the SHMO
in a timely fashion.
Closeout Process
Project closeout procedures comply with FEMA and Office of Management and Budget
standards. For construction projects, subgrantees evaluate and describe compliance with all
permits and environmental conditions set forth by regulatory agencies such as the EPA and U.S.
Army Corps of Engineers. All financial documents are also reviewed for accuracy and
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completeness before final closeout. For planning grants, a deliverable (an approved FEMA
hazard plan) must be produced and all financial documents are reviewed for accuracy and
completeness. The Mitigation Team uses a project closeout checklist to ensure completeness of
the process that is included as Appendix 7-D.
The SHMO, mitigation and recovery and finance staff, and/or financial officer will review all
closeout paperwork for completion and determine that eligible work was completed within the
performance period. When necessary, the SHMO and mitigation and recovery staff will conduct
site visits and inspections of projects for closeout.
State Mitigation Actions
Although only a few mitigation actions undertaken by state agencies may be funded through
FEMA programs administered by DHSEM, it is important to monitor the progress of these
projects to ensure they are being implemented as planned. Every six months, TAPs and state
agencies are being asked to report on mitigation action progress along with any issues that may
be preventing successful implementation. This provides the SHMT Steering Committee to work
as a team to find solutions in overcoming implementation obstacles. Annually, the progress on
mitigation actions will be formally documented as an update to the State Plan mitigation strategy
section.
To assist with regular 6-month and annual mitigation activity reporting, a calendar of hazard
based TAP and state agency coordination meetings are presented in Table 7-2. Some of the
coordination groups already meet on a monthly, bi-monthly, or quarterly schedule, while others
have yet to identify a regular meeting schedule. The benefit of these regularly scheduled
coordination meetings is that a mitigation action agenda item may be established as a regular part
of ongoing business rather than pulling together a special meeting.
Local Mitigation Actions
Progress on local mitigation actions are typically collected by the state upon receipt of an
updated local multi-hazard mitigation plan. Historically, these actions were only integrated into
the state mitigation strategy once every three years during the State Plan update. To assist with
the State Plan maintenance process and support it as a living document, local mitigation actions
will be incorporated into the local mitigation action database as local plan updates are approved
by FEMA. This process will improve the quality of the state mitigation strategy as it is updated
on an annual basis.
As described in the State Plan section pertaining to local coordination, the Mitigation Team is
providing technical assistance to local governments for mid-cycle plan maintenance meetings.
By encouraging local mitigation partners to evaluate mitigation actions more often that once
every 5-years to coincide with the required plan update, it provides another opportunity to
integrate local mitigation action progress into the local mitigation action database. This process
also serves as monitoring the achievement of state and local goals in the mitigation strategy.
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Table 7‐2: Hazard Coordination Meeting Schedule
Coordination Group

Hazard

2014

2015

2016

SHMT Steering Committee
Frequency ‐ Annually in June

 All‐Hazard

June

June

June

Colorado Department of
Agriculture
Frequency ‐ TBD

 Insect Infestation

TBD

TBD

TBD

Colorado Earthquake Hazard
Mitigation Council
Frequency ‐ Third Tuesday
every other month

 Earthquake

January 16
March 20
May 15
July 17
September 18
November 20

January 15
March 19
May 21
July 16
September 17
November 19

January 21
March 17
May 19
July 21
September 15
November 17

Flood TAP
Frequency ‐ First Monday every
other month

 Flood

February 3
April 7
June 2
August 4
October 6
December 1

February 2
April 6
June 1
August 3
October 5
December 7

February 1
April 4
June 6
August 1
October 3
December 5

Geologic TAP
Frequency ‐ TBD







TBD

TBD

TBD

Water Availability Task Force
Frequency ‐ Monthly

 Drought

January 22
February 13
March 19

TBD

TBD

Weather TAP
Frequency ‐ TBD








January 13
February 24

TBD

TBD

Wildfire TAP
Frequency ‐ TBD

 Wildfire

January
February 24

TBD

TBD

Avalanche
Earthquake
Erosion and Deposition
Expansive Soils
Landslides, Mud/Debris
Flows, Rockfalls
 Subsidence

Extreme Heat
Hail
Lightning
Severe Wind
Tornado
Winter Storm
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