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EXECUTIVE SUMMARY
The purpose of natural hazards mitigation is to reduce or eliminate long-term risk to people and
property from natural hazards. Grand County and participating jurisdictions first developed this
multi-hazard mitigation plan in 2008 to reduce future losses to the County and its communities
resulting from natural hazards. The plan was updated in 2013 (submitted 2015) in accordance
with the requirements of the Disaster Mitigation Act of 2000 and to maintain eligibility  for the
Federal Emergency Management Agency (FEMA) Flood Mitigation Assistance, Pre-Disaster
Mitigation, Hazard Mitigation Grant Programs. Since the original development of this plan,
FEMA guidance for local hazard mitigation plans has been refined and updated. This plan was
updated in 2020 to be consistent with the new FEMA guidance and with Grand County�¶s current
hazard mitigation priorities and risks.

The Grand County Multi-Hazard Mitigation Plan update is a multi-jurisdictional plan that covers
the following local governments and special districts:

Grand County 
Town of Fraser 
Town of Granby
Town of Grand Lake
Town of Hot Sulphur Springs 
Town of Kremmling
Town of Winter Park 
Fire Protection Districts 
Denver Water
Northern Water
Three Lakes Watershed Association

The County�¶s planning process followed a methodology prescribed by FEMA, which began with
the reconvening of the Hazard Mitigation Planning Committee (HMPC) comprised of key
stakeholders from Grand County, participating jurisdictions, neighboring counties and
stakeholders, and state and federal agencies. The HMPC conducted an updated risk assessment
that identified and profiled hazards that pose a risk to Grand County, assessed the County�¶s
vulnerability to these hazards, and examined the capabilities in place to mitigate them. New
methodologies were used where possible to provide a more thorough risk and vulnerability
assessment. The County is vulnerable to several hazards that are identified, profiled, and
analyzed in this plan. Wildfires, severe winter weather, and avalanches are among the hazards
that can have a significant impact on the County.

Based upon the risk assessment, the HMPC revisited the goals and objectives identified in 2008
for reducing risk to hazards. The goals and objectives of this multi-hazard mitigation plan are to:
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Goal 1: Reduce the loss of life and personal injuries from hazardous events

Enhance life safety for residents and responders 
Improve public education and awareness of all hazards
Improve emergency response and early notification capabilities for all hazards within the
County

   Reduce the potential impact to the County and participating jurisdictions from 

transported hazardous materials

   Identify and characterize facilities and companies that regularly receive or transport

hazardous materials
Reduce disease outbreak occurrences and severity
Minimize the impact of winter storms on Grand County and participating jurisdictions within
the County
Enhance community policies and procedures to reduce wildfire impact 
Reduce rockslide occurrences and impact potential on human life

Goal 2: Reduce the impacts of hazards on property and the environment

Enhance community policies and regulations as measures to reduce property impacts 
Continue to support development and implementation of Community Wildfire 
Protection Planning
Develop and implement fuel-reduction projects
Mitigate undesirable fire outcomes to residential and commercial property
Mitigate undesirable fire outcomes to the environment, watersheds, and quality of life
Improve identification and characterization of landslide hazards

Goal 3: Protect critical facilities and infrastructure from the impacts of hazards

Minimize disruption to critical services from hazard events 
Identify and reduce the wildfire threat to critical infrastructure
Improve physical mitigation actions for high-risk landslide hazard areas

Goal 4: Minimize economic losses

   Reduce financial exposure and disaster expenditures of county/municipal governments and

special districts
Strengthen disaster resistance and resiliency of businesses and employers 
Speed recovery and redevelopment following future disaster events 
Support future grant requests for pre- and post-disaster initiatives

Climate change and pressure from population growth wil l challenge Grand County�¶s economy.
Changes in global climate patterns show Colorado faces more frequent and intense hazards.
These drivers warn of increased vulnerabilities, economic disruption, and loss of life and
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ecosystem services.

To take an in-depth look at potential future economic impacts of flood, drought, and wildfire on
specific sectors of Grand County�¶s economy, Future Avoided Cost Explorer*  was used. Through
the F.A.C.E. dashboard, Grand County OEM was able to explore how drought, flood, and
wildfire may cause economic damages under a low- or high-impact future, using a variety of
climate and population scenarios.

To meet identified goals and objectives, the plan recommends the mitigation actions summarized
in Chapter 4 of this plan and in the jurisdictional annexes. The list of action items from 2015 was
reviewed by the HMPC. Committee members noted which actions were completed, deleted, or
ongoing and provided reasons why these decisions were made.  County entities also developed
new actions which are included in Chapter 4 and the jurisdictional annexes. Each action item
describes a plan, priority level, background information, ideas for implementation, responsible
agency, timeline, cost estimate, and potential funding sources. 

This hazard mitigation plan will  be formally adopted by the Grand County Board of County
Commissioners and the governing bodies of each participating municipality. 

The next Plan update will be in 2025
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1 INTRODUCTION AND
 PLANNING AREA PROFILE

1.1 Purpose

Grand County and several participating jurisdictions prepared this local hazard mitigation plan to
guide hazard mitigation planning to better protect the people and property of the County from the
effects of hazard events. This plan demonstrates the communities�¶ commitment to reducing risks
from hazards and serves as a tool to help decision makers direct mitigation activities and
resources. The plan is intended to be a living document through ongoing implementation and
regular updates every five years. The original plan was developed in 2008 and underwent a
comprehensive update in 2013.

The four goals of the Grand County Multi-Hazard Mitigation Plan are the following:

Goal 1: Reduce the loss of life and personal injuries from hazard events 
Goal 2: Reduce the impacts of hazards on property and the environment
Goal 3: Protect critical facilities and infrastructure from the impacts of hazards
Goal 4: Minimize economic losses

This plan was also developed to make Grand County and participating jurisdictions eligible for
certain federal disaster assistance, specifically FEMA�¶s pre- and post- disaster mitigation grants,
as well as to make the County more disaster resistant.

1.2 Background and  Scope

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

Hazard mitigation is defined by FEMA as �³any sustained action taken to reduce or eliminate
long-term risk to human life and property from a hazard event.�  ́ The results of a three-year,
congressionally mandated independent study to assess future savings from mitigation activities
provides evidence that mitigation activities are highly cost-effective. On average, each dollar
spent on mitigation saves society an average of $4 in avoided future losses in addition to saving
lives and preventing injuries (National Institute of Building Science Multi-Hazard Mitigation
Council 2005).
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Hazard mitigation planning is the process through which hazards that threaten communities are
identified, likely impacts of those hazards are determined, mitigation goals are set, and
appropriate strategies to lessen impacts are determined, prioritized, and implemented. This plan
documents Grand County�¶s hazard mitigation planning process and identifies relevant hazards
and vulnerabilities and strategies the County and participating jurisdictions will  use to decrease
vulnerability and increase resiliency and sustainability in Grand County.

The Grand County Multi-Hazard Mitigation Plan is a multi-jurisdictional plan that
geographically covers everything within Grand County�¶s jurisdictional boundaries (hereinafter
referred to as the planning area). Unincorporated Grand County and the following communities
and special districts participated in the 2020 planning process:

Grand County 
Town of Fraser 
Town of Granby
Town of Grand Lake 
Town of Kremmling
Town of Hot Sulphur Springs 
Town of Winter Park
Fire Protection Districts
Northern Water
Denver Water
Three Lakes Watershed Association*

* New participating jurisdiction in 2020

This plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000
(Public Law 106-390) and the implementing regulations set forth by the Interim Final Rule
published in the Federal Register on February 26, 2002, (44 CFR �†������������ and finalized on
October 31, 2007. The 2007 amendments also incorporate mitigation planning requirements of
the Flood Mitigation Assistance (FMA) program authorized by the National Flood Insurance Act
of 1968. While the Disaster Mitigation Act emphasized the need for mitigation plans and more
coordinated mitigation planning and implementation efforts, the regulations established the
requirements that local hazard mitigation plans must meet in order for a local jurisdiction to be
eligible for certain federal disaster assistance and hazard mitigation funding under the Robert T.
Stafford Disaster Relief and Emergency Act (Public Law 93-288).

Information in this plan will  be used to help guide and coordinate mitigation activities and
decisions for local land use policy in the future. Proactive mitigation planning will  help reduce
the cost of disaster response and recovery to communities and their residents by protecting
critical community facilities, reducing liability  exposure, and minimizing overall community
impacts and disruptions.
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The Grand County planning area has been affected by hazards in the past and is thus committed to
reducing future impacts from hazard events and becoming eligible for mitigation-related federal
funding.

This plan addresses natural hazards and one manmade hazard�² hazardous materials release.
Although the members of the Grand County Hazard Mitigation Planning Committee (HMPC)
recognize that FEMA encourages communities to integrate manmade hazards into the mitigation
planning process, the scope of this effort did not address other manmade hazards for several
reasons. First, many of the planning activities for the mitigation of these hazards are either
underway or complete and are addressed in the emergency operations plan for Grand County.
Second, the Disaster Mitigation Act of 2000 requires extensive public information and input, and
this is in direct conflict with the confidentiality necessary in planning for chemical, biological,
and radiological terrorism. Thus the HMPC determined it was not in the planning area�¶s best
interests to publicly share specific information about its vulnerability to manmade hazards.

1.3 Jurisdictional  Annexes

Each jurisdiction participating in this plan developed its own annex, which provides a more
detailed assessment of the jurisdiction�¶s unique risks as well as their mitigation strategy to reduce
long-term losses. Each jurisdictional annex contains the following:

Community profile summarizing geography and climate, history, economy, and population 
Hazard information on location, previous occurrences, probability of future occurrences, and 
magnitude/severity for geographically specific hazards
Hazard map(s) at an appropriate scale for the jurisdiction, if available
Number and value of buildings, critical facilities, and other community assets located in 
hazard areas, if available
Vulnerability information in terms of future growth and development in hazard areas
A capability assessment describing existing regulatory, administrative, technical, and fiscal 
resources and tools as well as outreach efforts and partnerships and past mitigation projects

   Mitigation actions specific to the jurisdiction

1.4 Plan Organization

The Grand County Multi-Hazard Mitigation Plan is organized as follows:

Executive Summary
Chapter 1: Introduction and Planning Area Profile 
Chapter 2: Planning Process
Chapter 3: Risk Assessment 
Chapter 4: Mitigation Strategy
Chapter 5: Plan Implementation and Maintenance
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Jurisdictional Annexes 
Appendix A References
Appendix B Planning Process Materials
Appendix C Mitigation Action Alternatives and Priorities
Appendix D Hazard Mitigation Planning Committee 
Appendix E Plan Adoption

1.5 Planning Area  Profile

Figure 1.1 shows a map of the Grand County planning area.
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Figure  1.1. Grand  County
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1.5.1 Geography and  Climate

Grand County is located high in the Colorado Rockies along the west side of the Continental
Divide. Its land area encompasses approximately 1,846 square miles and is located northwest of
the geographic center of Colorado. Major transportation corridors include Highways 40, 9, 14,
34, 125, and 134. The County is bounded by Jackson (north), Larimer (northeast), Boulder and
Gilpin (east), Clear Creek (southeast), Summit (south), Eagle (southwest), and Routt counties
(west). The County is known for its scenery and outdoor recreation opportunities. The western
section of Rocky Mountain National Park is located in Grand County. Other important natural
resources in the County include Arapaho National Recreation Area, national forests (Arapaho
and Routt), national wilderness areas (Byers Peak, Indian Peaks, Never Summer, Ptarmigan
Peak, Sarvis Creek, and Vasquez Peak), the Continental Divide National Scenic Trail, and
national scenic byways (Colorado River Headwaters and Trail Ridge Road/Beaver Meadow).

The County�¶s topography includes broad mountain valleys flanked by high peaks. Several
mountain ranges converge in the County, including portions of the Gore Range, Williams Fork
Mountains, Rabbit Ears Range, Front Range, and the entirety of the Never Summer Range.
Elevations range from 7,300 feet along the Colorado River in the Gore Canyon to 13,553 feet at
the summit of Pettingell Peak on the Continental Divide (Grand County CWPP, 2006).

Vegetation varies based on elevation. The lowest elevation areas are composed primarily of
sagebrush shrub land. At around 9,000 feet and above, coniferous forest predominates.
Timberline is located at approximately 11,500 feet, with areas above that elevation comprised of
snow, rock, and alpine tundra.

The County has one major drainage basin, that of the Upper Colorado River Basin. The specific
portion that lies in Grand County is the Middle Park Basin.  The Colorado River flows south
from its headwaters in the northeast County and traverses to the southwest corner of the County.
There are several reservoirs in the County, including Shadow Mountain Lake, Lake Granby,
Wolford Mountain Reservoir, and Williams Fork Reservoir. These reservoirs impound the
Colorado River, Muddy Creek, and Williams Fork River.

Mean summer temperatures typically range from the mid- to high-50s, with summer high
temperatures reaching the 70s. Individual days with temperatures in the 80s and 90s have
occurred during hotter summers. Winter lows have dropped below �������ƒ�)�� though average winter
temperatures are typically in the teens and low winter temperatures are in the single digits
(Western Regional Climate Center, 2013). Grand County is known for its extreme cold
temperatures, and the relative humidity is quite low throughout the year. Much of the annual
precipitation comes in the form of winter snow, but afternoon summer thunderstorms are
common. Snow is possible at any time of year in the highest elevations. The average rainfall and
snowfall is approximately 12 inches and 128 inches a year respectively. In addition, Winter Park
Resort boasts an average 365 inches of precipitation a year, mostly in snowfall (Grand County
CWPP, 2006).
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1.5.2 Climate Change

The earth is warming and climate change is affecting Colorado. Temperatures have increased by 
�D�O�P�R�V�W�����ƒ�)���L�Q���W�K�H���O�D�V�W���F�H�Q�W�X�U�\�����Z�L�W�K���W�K�H�����������������������G�H�F�D�G�H���E�H�L�Q�J���W�K�H���Z�D�U�P�H�V�W���V�L�Q�F�H���U�H�F�R�U�G�V���E�H�J�D�Q��������
years ago. The���&�R�O�R�U�D�G�R���&�O�L�P�D�W�H���&�H�Q�W�H�U���H�[�D�P�L�Q�H�G���W�H�P�S�H�U�D�W�X�U�H���D�Q�G���S�U�H�F�L�S�L�W�D�W�L�R�Q���U�H�F�R�U�G�V���I�R�U���W�K�H��
2017-2018 water year, discovering that Colorado had its warmest and second driest year ever. The 
closest rivals to that were 2002 and a year in the 1930s. 

Drought conditions are already common and drought periods are expected to become more frequent, 
intense, and longer. Drought will affect important water sources, and with expected population 
growth, climate change will exacerbate existing stresses

In the coming decades, the changing climate is likely to decrease water availability and agricultural 
yields in Colorado, and further increase the severity, frequency, and extent of wildfires in Colorado, 
which could harm property, livelihoods, and human health. The size and number of forest fires have 
increased substantially since 1985.

Impacts on Water Resources

A reliable water supply is crucial for sustaining the people, agriculture, energy production, and 
ecosystems. Increased water demand and reduced water supplies will add new stresses to already 
strained water resources.

Colorado and surrounding states rely on the slow melt of mountain snowpack throughout the spring 
and summer, when water demands are highest. Snowpack helps keep the ground and soil moist by 
covering it longer into the spring and summer, which delays the onset of the fire season and 
influences the prevalence and severity of wildfires. Over the last 50 years, there has been less snow 
�S�U�H�F�L�S�L�W�D�W�L�R�Q���I�D�O�O�L�Q�J���L�Q���O�D�W�H���Z�L�Q�W�H�U�����V�Q�R�Z���L�V���P�H�O�W�L�Q�J���H�D�U�O�L�H�U���L�Q���V�S�U�L�Q�J�����D�Q�G���O�H�V�V���Z�D�W�H�U���I�O�R�Z�V���W�K�U�R�X�J�K���W�K�H��
Colorado River. Since the 1950�¶s, the amount of snowpack measured in April has declined by 20 to 
60 percent at most monitoring sites in Colorado.

Impacts on Forests and Ecosystems

Diminishing snowpack enables subalpine fir and other high-altitude trees to grow at higher 
elevations. The upward movement of the tree line will shrink the extent of alpine tundra and fragment
these ecosystems, possibly causing the loss of some species. More severe drought and warming 
temperatures are threatening forests in the region and making them more vulnerable to other stresses, 
including pests (see below). 

Warmer, drier conditions, combined with the accumulation of dead trees and other fuels have 
contributed to an increase in the size of wildfires in recent decades, resulting in extensive and costly 
damage. Fire is a natural occurrence in the Southwest, but excessive wildfire destroys homes, 
transforms ecosystems, threatens public health, and damages the economy. 

http://climate.colostate.edu/
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Impacts on Lodge Pole Beetles

In 2012, ScienceMagazine.Org reported that climate change could be throwing mountain pine beetles
into a reproductive frenzy. It was suggested that some beetles living in Colorado, which normally 
reproduce just once annually, now churn out an extra generation of new bugs each year, in turn 
further devastating the region's forests.

In what used to be late summer in the Colorado Rocky Mountains, pine beetles single out individual 
lodge pole pines. Females dig burrows inside the pines' trunks and drop their eggs. While hiking in 
mid-June to survey pines east of Boulder, researchers saw adult beetles out and flying close to 2 
months too early that year. The cue for this early flight seemed to be unseasonably hot weather. The 
researchers also found that June-emerging bugs attacked nearby pines almost immediately, laying 
their own eggs. Those offspring developed speedily, becoming adults, by August or September, just 
in time to infest another round of pine trees�² the second that season. This reproductive explosion 
could be one reason why the insects have been cutting a deadly swath through North America, 
causing enormous losses both to mountain habitats and to the logging industry. 

Impacts on Agriculture

Rising temperatures increase the rate at which water evaporates into the air from soils and plants. 
Unless rainfall increases to the same extent as evaporation, soils become drier. As a result, the soil 
retains more water when it rains, and less water runs off into rivers, streams, and reservoirs. During 
the last few decades, soils have become drier in most of the state, especially during summer. 

Warmer temperatures could also result in more heat waves, a longer frost-free season, and fewer cold 
snaps. These changes are likely to cause crops to ripen and mature early, reducing some crop yields. 
Reduced water availability will force some farms to switch from irrigation to dry land farming, which
typically cuts yields in half.

Livestock production is also expected to be affected by changes in water availability and 
temperatures. Pasture lands are not irrigated, potentially reducing grazing lands to drought while 
warming temperatures impose additional stresses on livestock.

In the decades to come, rainfall during summer is more likely to decrease than increase in Colorado, 
and periods without rain are likely to become longer. All of these factors would tend to make 
droughts more severe in the future.

https://archive.epa.gov/epa/climate-impacts/climate-impacts-southwest.html
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-co.pdf
https://www.sciencemag.org/news/2012/03/climate-change-sends-beetles-
overdrive#:~:text=Climate%20change%20could%20be%20throwing,of%20new%20bugs%20each%20year.

https://archive.epa.gov/epa/climate-impacts/climate-impacts-southwest.html
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-co.pdf
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1.5.3 Population

Grand County had the 32nd largest population of the 64 counties in Colorado as of the 2010 U.S.
Census. Grand County grew by 19.3 percent between 2000 and 2010. The estimated County
population in 2010 was 14,843, up from 12,442 as of the 2000 U.S. Census. 2012 estimates place
the population at 14,195. The majority of the County�¶s population is in unincorporated areas.
2020 census data is not yet available for the towns as of the writing of this plan update.

Table 1.1.       Grand County Population

Jurisdiction 2000 2010 2019*
Town of Fraser 910 1,224 1,326
Town of Granby 1,525 1,864 2,139
Town of Grand Lake 447 471 506
Town of Hot Sulphur Springs 521 663 733
Town of Kremmling 1,578 1,444 1,524
Town of Winter Park 662 999 1,090
Unincorporated Grand County6,799 8,178 8,416
Total Grand County 12,442 14,843 15,734

Source: United States Census
*Estimate

2019 U.S. Census demographic and social characteristics estimates for Grand County are shown in Table 1.2.
Characteristic percentages for the towns are from 2015 due to the U.S. Census website not being able to offer
statistics for municipalities under 5,000 in population.

Table 1.2.       Grand County Demographic and Social Characteristics

Characteristic
Grand 
County Fraser Granby

Grand
Lake

Hot Sulphur
Springs Kremmling

Winter
Park

Gender/Age

Male (%) 53.5 56.5 51.3 53.3 50.8 51.2 58.7

Female (%) 46.5 43.5 48.7 46.7 49.2 48.8 41.3

Under 5 Years (%) 3.8 7.2 6.7 3.2 8.1 7.5 4.7

65 Years and Over (%) 18.5 3.7 7.4 14.6 6 8.4 8.6

Race/Ethnicity (one race)

White (%) 86.7 90.8 91.2 93.2 96.8 92.6 93.8

Black (%) 1.0 1.1 0.9 0.2 0.0 0.3 0.4
American Indian and
Alaska Native (%) 0.9 0.6 0.5 0.8 0.9 0.3 0.3

Asian (%) 0.9 1.3 0.9 0.4 0.3 0.3 1.7
Native Hawaiian and 
Other Pacific Islander (%) 0.2 0.0 0.1 0.0 0.0 0.3 0.1

Other (%) 1.9 7.8 5.0 2.1 1.2 4.3 2.1

Hispanic/Latino (Any 9.6 13.6 9.8 7.4 7.7 11.9 5.9
High School Grad or 
Higher (%) 95.5 97.8 96.0 99.2 96.3 81.1 100

Source: U.S. Census Bureau, 2010, factfinder2.census.gov/
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1.5.4 History

Grand County was created on February 2, 1874 from a portion of Summit County. It contained
land to the western and northern borders of the State, which is now in present day Moffat County
and Routt County. On January 29, 1877, Routt County was created and Grand County was
reduced to its current western boundary. When valuable minerals were found in North Park,
Grand County claimed the area as part of its county, a claim Larimer County also held. It took a
decision by the Colorado Supreme Court in 1886 to declare North Park a part of Larimer County,
and thus Grand County�¶s northern boundary was set.

1.5.5 Economy

The largest industry in Grand County is tourism and accompanying services provided. It is
estimated that two million visitors come to Grand County each year to enjoy a diverse
recreational experience. Tourism activities include but are not limited to: skiing, snowmobiling,
hunting, fishing, boating, hiking, golf, camping, mountain biking, sightseeing, dining, lodging,
and shopping. These tourism activities depend on a healthy forest, beautiful scenery, water
quality, air quality, and public safety. 

Property development and construction of commercial, recreational, and residential sites has seen
a dramatic rise in the last decade. The logging and timber industries have an increased presence
due to the mountain pine beetle epidemic that impacted Grand County. The Climax Molybdenum
Company, and Henderson Mine continue to be important contributors to the County�¶s economy.
Remaining production and agriculture entities, found mostly in the western portion of Grand
County, continue to be a vital component of the County�¶s heritage and economy. However,
production agriculture is in decline due to land values, commodity market prices, rising
operational costs, and development pressures (Grand County CWPP, 2006).

According to the 2010 U.S. Census, the industries that employed the highest percentages of
Grand County�¶s labor force were construction (19.0%); arts, entertainment, recreation,
accommodation, and food services (17.2%); retail trade (12.9%); finance, insurance, real estate,
and rental and leasing (9.3%); and educational services, and health care and social assistance
(8.0%). Select economic characteristics for Grand County from the 2010 Census are shown in
Table 1.3. Characteristics for Grand County are for the entire County.



Grand County, Colorado
Multi-Hazard Mitigation Plan 2020

2.1

2 PLANNING PROCESS

2.1 Background on Mitigation Planning in Grand  County

The Grand County Office of Emergency Management recognized the need and importance of
this plan and was responsible for initiating the plan�¶s original development in 2008 and the 2013
update process, which included securing funding. The first version of this plan was approved by
FEMA in 2008. Since the original development of the plan, the County contracted with AMEC
Environment and Infrastructure (AMEC) in 2013 to facilitate the update of a multi-jurisdictional,
multi-hazard mitigation plan. AMEC�¶s role was to:

�x Assist in convening a Hazard Mitigation Planning Committee (HMPC) for the County that
incorporates key stakeholders and representatives from each participating jurisdiction

�x Identify and invite new stakeholders to participate in the plan update process
�x Meet all of the planning requirements of the Disaster Mitigation Act (DMA) and the Flood 

Mitigation Assistance program as established by federal regulations and following FEMA�¶s
planning guidance

�x Facilitate the planning process
�x Identify the data requirements that the HMPC can provide and conduct the research and

documentation necessary to augment that data
�x Develop and facilitate the public input process
�x Produce the draft and final plan documents
�x Coordinate the Colorado Office of Emergency Management, Colorado Water Conservation

Board, and FEMA Region VIII reviews of the plan and its formal adoption by the Grand 
County Board of County Commissioners and the governing bodies of each of the 
participating jurisdictions

The remainder of this chapter provides a narrative description of the steps taken to prepare and 
update the hazard mitigation plan.

2.2 Plan Section Review and Analysis �± 2013 Update

During the 2013 update process, the HMPC updated each section of the previously approved
plan to include new information and improve the organization and formatting of the plan�¶s
contents. The HMPC and AMEC analyzed each section using FEMA�¶s local plan update
guidance  (July  2008  and  2011  Local  Mitigation  Plan  Review  Tool)  to  ensure  that  the  plan  met

44 CFR Requirement 201.6(c)(1): [The plan shall document] the planning process used to develop 
the plan, including how it was prepared, who was involved in the process, and how the public was 
involved.
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the latest requirements. Upon review, the HMPC and AMEC determined that nearly every
section of the plan would need revision or reorganization to align with the latest FEMA planning
guidance and requirements. Thus, the 2013 plan has been significantly revised from the 2008
version with relevant information carried over to the updated document.

Revisions included combining several chapters of the 2008 plan and reorganizing the document
in a format that more closely follows the FEMA local mitigation plan review crosswalk. The
2013 update revised the list of profiled hazards, eliminating several that fell outside of the scope
of hazard mitigation planning. Other hazards were profiled in greater detail and overall
vulnerability was analyzed more thoroughly. New GIS maps and methods were used to
substantially improve the plan and quantify the loss potential to various hazards where feasible.
The 2013 plan update analyzed how risk varied across the participating jurisdictions, including
the fire protection districts and other special districts.

The planning process section of the 2013 plan update enhanced the original planning process
discussion in the 2008 plan. The step-by-step process used in the 2013 plan update is similar to
that of the 2008 plan, though the 2013 process is organized to be more closely aligned with
FEMA guidance. Notes of how various sections of the 2008 plan were improved or altered
during the update are noted where appropriate in the narrative of the planning process that
follows.

2.3 Multi-Jurisdictional  Participation

Grand County invited every incorporated town and special district in the County to participate in
the multi-jurisdictional Grand County Multi-Hazard Mitigation Plan Update.  Outreach expanded
to include the fire protection districts and other special districts during the  2013 update. Two
water districts recognized the linkage between watershed health and hazard mitigation and
participated in the effort. The Disaster Mitigation Act requires that each jurisdiction participate
in the planning process and officially  adopt the multi-jurisdictional hazard mitigation plan. Each
jurisdiction that chose to participate in the planning process and development of the plan or its
update was required to meet strict plan participation requirements defined at the beginning of the
process, which included the following:

�x Designate a representative to serve on the HMPC
�x Participate in HMPC meetings
�x Complete and return the AMEC Data Collection Guide
�x Identify mitigation actions for the plan
�x Review and comment on plan drafts
�x Inform the public, local officials, and other interested parties about the planning process and

provide an opportunity for them to comment on the plan

�x Formally adopt the mitigation plan and re-adopt every 5 years

�������&�)�5���5�H�T�X�L�U�H�P�H�Q�W���†�������������D�������������0�X�O�W�L���M�X�U�L�V�G�L�F�W�L�R�Q�D�O���S�O�D�Q�V���P�D�\���E�H���D�F�F�H�S�W�H�G�����D�V���D�S�S�U�R�S�U�L�D�W�H�����D�V��
long as each jurisdiction has participated in the process and has officially adopted the plan.
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An effort was made during the 2020 update to keep up the multi-jurisdictional participation. In
the table below, representatives for each jurisdiction attended meetings, helped collect data,
identified mitigation actions and implementation strategies, and reviewed annex drafts. Table 2.1
shows the attendance of representatives at the 2020 HMPC meetings; sign-in sheets are included
in Appendix B: Planning Process Documentation. Jurisdictions that could not attend meetings
communicated with the planning team via email and/or phone during the update process to
submit materials needed for the update. 

Table 2.1. Juri sdictional Participati on in 2020 HMPC Meetings

Jurisdiction Kickoff Meeting HMPC Mtg
Grand County �9 �_
Town of Fraser �9
Town of Granby �9
Town of Grand Lake

Town of Hot Sulphur Springs     �9
Town of Kremmling �_
Town of Winter Park �9
East Grand FPD �9 �_
Grand FPD                                                                                   �9 x
Grand Lake FPD �9
Hot Sulphur Springs/Parshall FPD x
Kremmling FPD
Northern Water �9
Denver Water                    �9
3 Lakes Watershed Association*     �9

*New participating jurisdiction in 2020

2.4 The 10-Step Planning  Process
For this 2020 update, Grand County OEM established the framework and process for this planning
effort using FEMA�¶s Local Multi-Hazard Mitigation Planning Guidance (2008) and the State and 
Local Mitigation Planning How-To Guides (2001), which includes Multi-Jurisdictional Mitigation
Planning (2006). The 2020 update follows the guidance and this plan which are structured around 
a four-phase process:

1) Organize resources
2) Assess risks
3) Develop the mitigation plan
4) Implement the plan and monitor progress
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In 2013, AMEC integrated a detailed 10-step planning process used for FEMA�¶s Community
Rating System (CRS) and Flood Mitigation Assistance programs, which was followed in 2020.
Thus, the modified 10-step process used for this plan meets the funding eligibility  requirements
of the Hazard Mitigation Assistance grants (including Hazard Mitigation Grant Program, Pre-
Disaster Mitigation program, Flood Mitigation Assistance, Repetitive Loss and Severe Repetitive
Loss grants), Community Rating System, , and the flood control projects authorized by the U.S.
Army Corps of Engineers (USACE). Table 2.2 shows how the modified 10-step process fits into
FEMA�¶s four-phase process.

Table 2.2. Mitigation Planning Process Used to Develop the Plan

DMA Process Modified CRS Process

1) Organize Resources
201.6(c)(1) 1) Organize the Planning Effort
201.6(b)(1) 2) Involve the Public
201.6(b)(2) and (3) 3) Coordinate with Other Departments and Agencies

2) Assess Risks
201.6(c)(2)(i) 4) Identify the Hazards
201.6(c)(2)(ii) 5) Assess the Risks

3) Develop the Mitigation Plan
201.6(c)(3)(i) 6) Set Goals
201.6(c)(3)(ii) 7) Review Possible Activities
201.6(c)(3)(iii) 8) Draft an Action Plan

4) Implement the Plan and Monitor Progress
201.6(c)(5) 9) Adopt the Plan
201.6(c)(4) 10) Implement, Evaluate, and Revise the Plan

Phase I Organize Resources

Step 1: Organize the Planning Effort

Grand County Office of Emergency Management established the framework and organization for
the development of this 2020 update. In January 2020, key county, municipal, and other local
government and initial stakeholder representatives were identified. Email invitations, with flyers,
were sent out to invite them to participate as a member of the HMPC and to attend a kickoff
meeting. Representatives from the following County and municipal departments, and special
districts, participated on the HMPC and the development of the plan:
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Grand County

�x Grand County Office of Emergency Management
�x Grand County Public Health
�x Grand County Department of Natural Resources
�x Grand County Road and Bridge
�x Grand County Sheriff�¶s Office

Participating Jurisdictions

�x Town of Fraser
�x Town of Granby
�x Town of Hot Sulphur Springs
�x Town of Winter Park
�x East Grand Fire Protection District
�x Grand Fire Protection District
�x Grand Lake Fire Protection District
�x Hot Sulphur Springs/Parshall Fire Protection District
�x 3 Lakes Watershed Association
�x Northern Water
�x Denver Water

Other Government and Stakeholder Representatives

�x Colorado Division of Fire Prevention & Control
�x Colorado Geological Survey
�x Colorado State Forest Service
�x U.S. Forest Service
�x U.S. Bureau of Reclamation
�x U.S. Bureau of Land Management
�x Senator Bennet�¶s Office
�x FEMA Region VIII
�x Winter Park Resort
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The plan update process officially  began with a kickoff meeting in Fraser, Colorado, on January
23, 2020. The Grand County Office of Emergency Management emailed invitations to the
kickoff meeting to county, municipal, district, state, and other stakeholder representatives. The
invite letter is included in Appendix B.

The Disaster Mitigation Act requires that each jurisdiction participate in the planning process
and officially  adopt the multi-jurisdictional hazard mitigation plan and re-adopt during the
update. A planning committee was created that includes representatives from participating
jurisdictions, departments of the County, and other local, state, and federal organizations
responsible for making decisions in the plan and agreeing upon the final contents. Kickoff
meeting attendees discussed potential participants and made decisions about additional
stakeholders to invite to participate on the HMPC.

The HMPC contributed to this planning process by:

�x providing facilities for meetings,
�x attending meetings,
�x collecting data,
�x managing administrative details,
�x making decisions on plan process and content,
�x submitting mitigation action implementation worksheets,
�x reviewing and editing drafts, and
�x coordinating and assisting with public involvement and plan adoptions.

The HMPC communicated during the planning process with a combination of face-to-face
meetings, virtual meetings, and email correspondence. The HMPC met twice during the planning
period (January 23, 2020 to June 25, 2020). The sign-in sheets and agendas for each of the
meetings are included in Appendix B. The plan was also discussed at other ongoing meetings,
including an LEPC meeting held on January 16, 2020, in Granby. Note: due to the Coronavirus
Pandemic, HMPC meeting #2 was held in several locations, with participants joining in virtually
by WebEx.

Table 2.3. Schedule of HMPC Meetings

Meeting Topic Date

Kickoff 
Meeting

Introduction to DMA and the planning process; 
Identification of hazards impacting Grand County

January 23, 2020

HMPC #2 Review of updated risk assessment;
Review of goals and objectives

June 4, 2020



Grand County, Colorado
Multi-Hazard Mitigation Plan 2020

2.7

During the kickoff meeting, Grand County OEM presented information on the scope and purpose
of the plan update, participation requirements of HMPC members, and the proposed project work
plan and schedule. Note: the original schedule of meetings was altered due to the Coronavirus
Pandemic. Plans for public involvement (Step 2) and coordination with other agencies and
departments (Step 3) were discussed. Hazard identification requirements and data were
discussed, as well as past events, impacts, and future probability for each of the hazards required
by FEMA for consideration in a local hazard mitigation plan. Participants were given a Data
Collection Guide to facilitate the collection of information needed to support the plan update,
such as data on historic hazard events, values at risk, and current capabilities. Action Item
worksheets were also passed out. New and former participants completed and returned the
worksheets and data collection guides to Grand County OEM, or provided information to
incorporate.

Step 2: Involve the Public

At the kickoff meeting, the HMPC discussed options for soliciting public input on the mitigation
plan and developed an outreach strategy by consensus.

During the plan update�¶s drafting stage, the HMPC provided a link to the updated plan, as an
opportunity for public input during the planning process, prior to finalization of the plan update.
The public was given the opportunity to answer questions and offer their input through a County
webpage. The webpage results were sent to the County Emergency Manager for collection.

[Public Comments will be placed at the end of this Plan]

44 CFR Requirement 201.6(b): An open public involvement process is essential to the 
development of an effective plan. In order to develop a more comprehensive approach to reducing
the effects of natural disasters, the planning process shall include: (1) An opportunity for the 
public to comment on the plan during the drafting stage and prior to plan approval.
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Step 3: Coordinate with Other Departments and Agencies

There are numerous organizations whose goals and interests interface with hazard mitigation in
Grand County. Coordination with these organizations and other community planning efforts is
vital to the success of this plan update. The Grand County Office of Emergency Management
invited other local, state, and federal departments and agencies to the kickoff meeting to learn
about the hazard mitigation planning initiative. Many of the agencies participated throughout the
planning process on the HMPC and were listed previously in Step 1: Organize the Planning
Effort.

As part of the coordination with other agencies, the HMPC collected and reviewed existing
technical data, reports, and plans. State and federal agency data sources, including National
Weather Service web pages and FEMA Flood Insurance Studies, were used to collect
information. Grand County and its communities use a variety of comprehensive planning
mechanisms, such as land use and general plans, emergency operations plans, and municipal
ordinances and building codes, to manage community growth and development.  This
information was used in the development and update of the hazard identification, vulnerability
assessment, and capability assessment and in the formation of goals, objectives, and mitigation
actions. These sources are documented throughout the plan, in the capability assessment sections
of each jurisdictional annex, and in Appendix A References. Other planning mechanisms that
were used in the development of the Multi-Hazard Mitigation Plan Update include (but are not
limited to):

�x Community Wildfire Protection Plans for each of the fire protection districts
�x Fraser Comprehensive Plan
�x Grand County Master Plan
�x Grand County Emergency Operations Plan
�x Grand Lake Comprehensive Land Use Plan
�x Kremmling Comprehensive Plan
�x Upper Colorado Headwaters Wildfire/Watershed Assessment

Sources are named throughout the plan update wherever these and other documents were used.

44 CFR Requirement 201.6(b): An open public involvement process is essential to the 
development of an effective plan. In order to develop a more comprehensive approach to reducing
the effects of natural disasters, the planning process shall include: (2) An opportunity for 
neighboring communities, local and regional agencies involved in hazard mitigation activities,  and
agencies that have the authority to regulate development, as well as businesses, academia and 
other private and non-profit interests to be involved in the planning process. (3) Review and 
incorporation, if appropriate, of existing plans, studies, reports, and technical  information.
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Phase 2 Assess Risk

Step 4: Identify the Hazards

During the 2008 planning process, the HMPC identified the natural hazards that have impacted
or could impact communities in Grand County. The HMPC discussed past events and impacts
and future probability for each of the hazards required by FEMA for consideration in a local
hazard mitigation plan. The current HMPC refined the list of hazards to make it relevant to
Grand County in 2020. Web resources, existing reports and plans, and existing GIS layers were
used to compile information about past hazard events and determine the location, previous
occurrences, probability of  future occurrences, and magnitude/severity of each hazard. The
Grand County Data Collection Guide distributed at the kickoff meeting helped identify hazards
and vulnerabilities specific to the participating jurisdictions. Information on the methodology and
resources used to identify and profile hazards is provided in Sections 3.1-3.2.

Step 5: Assess the Risks

After profiling the hazards that could affect Grand County, the HMPC collected information to
describe the likely impacts of future hazard events on the participating jurisdictions. This step
included two parts: a vulnerability assessment and a capability assessment.

Vulnerability  Assessment�² Participating jurisdictions inventoried their assets at risk to natural
hazards�² overall and in identified hazard areas. These assets included total number and value of
structures; critical facilities and infrastructure; natural, historic, and cultural assets; and economic
assets. The HMPC also analyzed development trends in hazard areas. The DFIRM was used to
refine the estimate flood losses during the update, where available for the NFIP participating
communities.

Capability  Assessment�² This assessment consisted of identifying the existing mitigation
capabilities of participating jurisdictions. This involved collecting information about existing
government programs, policies, regulations, ordinances, and plans that mitigate or could be used
to mitigate risk to disasters. Participating jurisdictions collected information on their regulatory,
personnel, fiscal, and technical capabilities, as well as ongoing initiatives related to interagency
coordination and public outreach. This information is included in the jurisdictional annexes.
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Phase 3 Develop the Mitigation Plan

Step 6: Set Goals

During the second HMPC meeting, goals and objectives for the overall multi-jurisdictional
mitigation plan update were discussed. Past actions were considered; whether they were still
viable or completed. The final goals and objectives are further discussed in Chapter 4.

Step 7: Review Possible Activities

The HMPC identified and prioritized mitigation actions at the second meeting (virtual due to
COVID-19). Several action items (county, municipality or special district) were found to be
duplicates of other action items. Other action items were found to be outdated and should have
been pulled during the last update. For relevant action items identified in the last plan, each
jurisdiction provided input on any progress made.

Step 8: Draft the Plan

When the first complete draft of the plan update was done, the draft was made available online
and in hard copy for review and comment by the public and other agencies and interested
stakeholders. This review period was from August 3-August 14, 2020. Methods for inviting
interested parties and the public to review and comment on the plan were discussed in Steps 2
and 3, and materials are provided in Appendix B. Comments were integrated into a final draft for
submittal to the Colorado Office of Emergency Management, Colorado Water Conservation
Board, and FEMA Region VIII.

Phase 4 Implement the Plan and Monitor Progress

Step 9: Adopt the Plan

To secure buy-in and officially  implement the plan, the governing bodies of each participating
jurisdiction adopted the plan and their jurisdictional annex. Scanned copies of resolutions of
adoption are included in the Appendix E �± Plan Adoption.

Step 10: Implement, Evaluate, and Revise the Plan

The HMPC developed and agreed upon an overall strategy for plan implementation and for
monitoring and maintaining the plan over time during Meeting #2. This strategy is described in
Chapter 5 and was updated in 2013.
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3 RISK ASSESSMENT

As defined by FEMA, risk is a combination of hazard, vulnerability, and exposure. �³It is the
impact that a hazard would have on people, services, facilities, and structures in a community
and refers to the likelihood of a hazard event resulting in an adverse condition that causes injury
or damage.�  ́This chapter will  examine hazards and vulnerability. Jurisdictional annexes to the
plan discuss the capabilities for each of the participating jurisdictions as well as the hazards and
vulnerability particular to their area.

The risk assessment process identifies and profiles relevant hazards and assesses the exposure of
lives, property, and infrastructure to these hazards. The goal of the risk assessment is to estimate
the potential loss in Grand County, including loss of life, personal injury, property damage, and
economic loss, from a hazard event. The risk assessment process allows communities in Grand
County to better understand their potential risk to natural hazards and provides a framework for
developing and prioritizing mitigation actions to reduce risk from future hazard events.

The risk assessment for Grand County and its jurisdictions followed the methodology described
in the FEMA publication 386-2, Understanding Your Risks: Identifying Hazards and Estimating
Losses (2002), which includes a four-step process:

1) Identify Hazards
2) Profile Hazard Events
3) Inventory Assets
4) Estimate Losses

This chapter is divided into three parts: hazard identification, hazard profiles, and vulnerability
assessment:

�x Section 3.1 Hazard Identification identifies the hazards that threaten the planning area 
and describes why some hazards have been omitted from further consideration.

�x Section 3.2 Hazard Profiles discusses the geographic location, past events, future
probability, magnitude/severity, and overall vulnerability of the planning area to each
hazard.

�x Section 3.3 Vulnerability Assessment assesses the County�¶s total exposure to natural 
hazards and considers assets at risk, including critical facilities and infrastructure; natural,
historic, and cultural resources; and economic assets. This section also describes 
vulnerability and estimates potential losses to structures in identified hazard areas and 
addresses development and land use trends.

�5�H�T�X�L�U�H�P�H�Q�W���†�������������F�������������>�7�K�H���S�O�D�Q���V�K�D�O�O���L�Q�F�O�X�G�H�@���$���U�L�V�N���D�V�V�H�V�V�P�H�Q�W���W�K�D�W���S�U�R�Y�L�G�H�V���W�K�H���I�D�F�W�X�D�O��
basis for activities proposed in the strategy to reduce losses from identified hazards. Local risk 
assessments must provide sufficient information to enable the jurisdiction to identify and 
prioritize appropriate mitigation actions to reduce losses from identified hazards.
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3.1 Hazard Identification                                                      

Using existing hazards data, plans from participating jurisdictions, and input gained through
planning and public meetings, the HMPC agreed upon a list of hazards that could affect the
Grand County planning area. The hazards evaluated in this plan include those that have occurred
historically or have the potential to cause significant human and/or monetary losses in the future.

The following natural hazards, listed alphabetically, were identified and investigated for the
Grand County Multi-Hazard Mitigation Plan Update:

�5�H�T�X�L�U�H�P�H�Q�W���†�������������F�����������L�������>�7�K�H���U�L�V�N���D�V�V�H�V�V�P�H�Q�W���V�K�D�O�O���L�Q�F�O�X�G�H���D�@���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���W�\�S�H�« of all 
natural hazards that can affect the jurisdiction.

Avalanche 

Dam/Levee Failure

Disease Outbreak 

Drought 

Earthquake

Flood

Hazardous Materials

Landslide, debris flows,
mudflow, rockfall

Lightning

Mountain Pine Beetle
Infestation

Severe Winter Storm

Wildfire

Wildlife-Vehicle
Collisions

Windstorm

The HMPC eliminated some hazards from further profiling because they do not occur in the
planning area, their impacts were not considered significant in relation to other hazards, or they
are not within the scope of this plan. Table 3.1 lists these hazards and provides a brief
explanation for their elimination.

Table 3.1.       Hazards Not Profiled in the Plan

Hazard Explanation for Omission

Coastal Storm Planning area is not near coastal areas.
Expansive Soils Expansive soils are not a common soil type in the planning area.
Extreme 
Temperatures

Extreme heat has not created problems in the past. Due to the high altitude and alpine 
environment of Grand County temperatures are rarely hot enough to affect human health. 
Extreme cold is a common occurrence in Grand County, but the residents deal with it in 
stride. However, the impacts of extreme cold temperatures are mentioned in the winter storm
profile.

Hailstorm Hailstorms occur, but large-sized damaging hail similar to that occurring on the Front Range
of Colorado is very rare. Past damage has been negligible.

Hurricane Planning area is not near coastal areas.
Land Subsidence Hazard is primarily related to coal mining in Colorado. The HMPC did not identify this as an

area of concern.
Tsunami Planning area is not near coastal areas.
Volcano Dotsero, near Glenwood Canyon, is the only volcano of concern in Colorado. It has not 

erupted in 4,000 years.
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The HMPC identified 14 hazards that significantly affect the planning area and organized these
hazards to be consistent with the State of Colorado Natural Hazards Mitigation Plan (2011).
Several hazards were deleted from the 2008 hazard mitigation plan, including volcanic eruption,
asteroid/comet impact, terrorism (international and domestic), airplane crashes, jail/prison
escape, civil  disturbance, military accident, arson, urban fire, extreme acts of violence, vehicle
crashes (not related to wildlife). Most of these hazards were judged to be outside the scope of or
not appropriate for the hazard mitigation plan update, or were addressed in other planning
mechanisms such as the County Emergency Operations Plan.

Two new hazards were added in 2013: beetle infestation and wildlife-vehicle collisions.
Mountain pine beetle kill  affects the lodge pole pine tree population in the County and
exacerbates wildfire risk. Prolonged power outages are also discussed as a consequence of
several hazards profiled in the plan update. The 14 hazards identified for this plan update are
profiled in further detail in the next section and are listed in Table 3.2 along with a checkmark
indicating the jurisdictions impacted by the hazard.

Although not required by the Disaster Mitigation Act, the HMPC decided to address one
manmade hazard�² hazardous materials release. The risk from this hazard is related primarily to
the transportation of hazardous materials through the County, and the 2020 HMPC believed this
was still an important issue to incorporate into this hazard planning process.
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Table 3.2. Hazards Identified for Each Participating  Jurisdiction

Hazard
Grand 
County Fraser Granby

Grand
Lake

Hot Sulphur
Springs Kremmling

Winter
Park

Denver
Water

Northern
Water FPDs

Avalanche �9 �9 �9 �9
Dam Failure �9 �9 �9 �9 �9 �9 �9 �9 �9 �9
Disease 
Outbreak

�9 �9 �9 �9 �9 �9 �9 �9 �9

Drought �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

Earthquake �9 �9 �9 �9 �9 �9 �9

Flood �9 �9 �9 �9 �9 �9 �9 �9 �9 �9
Hazardous 
Materials 
Release 
(Transportation)

�9 �9 �9 �9 �9 �9 �9 �9 �9

�9
Landslide, 
Mudflow/Debris
Flow, Rock Fall

�9 �9 �9 �9 �9 �9 �9 �9 �9
�9

Lightning �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

Beetle Infestation �9 �9 �9 �9 �9 �9 �9 �9 �9 �9
Severe Winter
Weather

�9 �9 �9 �9 �9 �9 �9 �9
�9

�9

Wildfire �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

Wildlife Hazards �9 �9 �9 �9 �9 �9 �9 �9 �9

Windstorm �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

Source: Grand County Hazard Mitigation Planning Committee, 2013
*FPD=Fire Protection District



Grand County, Colorado
Multi-Hazard Mitigation Plan 2020

3.5

Data on the past impacts and future probability of these hazards was collected from the following
sources:

�x Grand County HMPC
�x FEMA Region VIII
�x Colorado Geological Survey
�x State of Colorado Natural Hazards Mitigation Plan (2011)
�x Grand County Master Plan (2011)
�x Grand County Community Wildfire Protection Plan (2006)
�x Colorado Flood Decision Support System
�x Geographic Information Systems (GIS) data from Grand County
�x Data collection guides filled out by each participating jurisdiction
�x Personal communications with HMPC members and other stakeholders
�x Information on past hazard events from the Spatial Hazard Event and Loss Database

(SHELDUS), a component of the University of South Carolina Hazards Research Lab,
that compiles county-level hazard data for 18 different natural hazard event types

�x Information on past extreme weather and climate events from the National Oceanic and 
Atmospheric Administration�¶s (NOAA) National Climatic Data Center

�x Disaster declaration history from FEMA, the Public Entity Risk Institute, and the U.S.
Department of Agriculture (USDA) Farm Service Agency

3.1.1 Disaster Declaration History

One method used by the HMPC to identify hazards was to examine events that triggered federal
and/or state disaster declarations. Federal and/or state declarations may be granted when the
severity and magnitude of an event surpasses the ability of the local government to respond and
recover. Disaster assistance is supplemental and sequential. When the local government�¶s
capacity has been surpassed, a state disaster declaration may be issued, allowing for the
provision of state assistance. Should the disaster be so severe that both the local and state
governments�¶ capacities are exceeded; a federal emergency or disaster declaration may be issued
allowing for the provision of federal assistance.

The federal government may issue a disaster declaration through FEMA, the USDA, and/or the
Small Business Administration (SBA). FEMA also issues emergency declarations, which are
more limited in scope and without the long-term federal recovery programs of major disaster
declarations. The quantity and types of damage are the determining factors.

A USDA disaster declaration certifies that the affected county has suffered at least a 30 percent
loss in one or more crop or livestock areas and provides affected producers with access to low-
interest loans and other programs to help mitigate the impact of the disaster. In accordance with
the Consolidated Farm and Rural Development Act, all counties neighboring those receiving
disaster declarations are named as contiguous disaster counties and, as such, are eligible for the
same assistance.
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Table 3.3 lists state and federal disaster declarations received by Grand County. Many of the
disaster events were regional or statewide; therefore, reported costs are not accurate reflections
of losses to Grand County.

Table 3.3.       Disaster Declaration History in Grand County, 1953-Present

Date 
Declared

Disaster Name Declaration Type
Disaster
Number

Cost ($)

3/13/2020 Covid-19 Pandemic Presidential 9994 Unk at this time
7/3/2012 Drought, high winds, excessive heat USDA (contiguous) S3260

9/5/2005 Hurricane Katrina Evacuation
Presidential

3224 15,279,405

4/9/2003 Snow
Presidential

3185 9,786,3621

6/19/2002 Wildfires
Presidential

1421 7,589,1801

2002 Drought USDA
2000 Drought USDA
1995 Flooding State

1/29/1977 Drought
Presidential

3025 4,873,8381

Source: State of Colorado Natural Hazards Mitigation Plan 2011; Public Entity Risk Institute Presidential Disaster Declaration Site,
www.peripresdecusa.org/mainframe.htm; USDA Farm Service Agency, 
http://www.fsa.usda.gov/FSA/webapp?area=home&subject=diap&topic=landing
1Costs are in 2009 dollars and are statewide

*The Public Entity Risk Institute�¶s extent of record is 2009, which is why the damage estimate is in 2009 dollars.

Half of the declarations were for, or included, drought. These declarations, which were USDA
declarations with the exception of one, were in 1977, 2000, 2002, and 2012. Grand County was
included in the Presidential Major Disaster Declaration for wildfire in 2002; however; major
fires or losses were not sustained in the County itself. The County provided aid to affected areas
but no reimbursement was involved.

It is important to be aware that hazard events that happen outside of the County boundaries also
can have direct and indirect impacts to Grand County. For instance, transportation routes or
power supply could be interrupted by severe winter storms, flooding, rockslides, or wildfire
hazards outside of the County.

http://www.peripresdecusa.org/mainframe.htm%3B
http://www.fsa.usda.gov/FSA/webapp?area=home&amp;subject=diap&amp;topic=landing
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3.2 Hazard Profiles                                                               

The hazards identified in Section 3.1 Hazard Identification are profiled individually in this
section. The section will  conclude by summarizing the probability of future occurrence and
potential magnitude of each hazard for each jurisdiction, as well as assigning an overall
vulnerability, or planning significance, rating of high, moderate, or low for each hazard.

The sources used to collect information for these profiles include the following:

�x Disaster declaration history from FEMA, the Public Entity Risk Institute, and the USDA 
Farm Service Agency

�x State of Colorado Natural Hazards Mitigation Plan (2011)
�x Grand County Community Wildfire Protection Plan (2006)
�x Grand County Master Plan (2011)
�x Internet resources on past hazard events, such as the SHELDUS database created by the

University of South Carolina Hazards Research Lab and the National Climatic Data
Center Storm Events Database

�x Geographic information systems (GIS) data from the Grand County GIS Department
�x Statewide GIS datasets compiled by state and federal agencies
�x Other existing plans and reports
�x Personal interviews with HMPC members and other stakeholders
�x Grand County Data Collection Guide completed by each participating jurisdiction

Detailed profiles for each of the identified hazards include information on the following
characteristics of the hazard:

Hazard Description

This section consists of a general description of the hazard and the general impacts it may have
on a community.

Geographic Location

This section describes the geographic extent or location of the hazard in the planning area and
assesses the affected areas as isolated, small, medium, or large.

�5�H�T�X�L�U�H�P�H�Q�W���†�������������F�����������L�������>�7�K�H���U�L�V�N���D�V�V�H�V�V�P�H�Q�W���V�K�D�O�O���L�Q�F�O�X�G�H���D�@���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H�« location and
extent of all natural hazards that can affect the jurisdiction. The plan shall include information on 
previous occurrences of hazard events and on the probability of future hazard events.

�5�H�T�X�L�U�H�P�H�Q�W���†�������������F�����������L�L�������>�7�K�H���U�L�V�N���D�V�V�H�V�V�P�H�Q�W���V�K�D�O�O���L�Q�F�O�X�G�H���D�@���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���M�X�U�L�V�G�L�F�W�L�R�Q�¶s
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description shall 
include an overall summary of each hazard and its impact on the community.
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�x Large�² More than 50 percent of the planning area affected
�x Medium�² 25-50 percent of the planning area affected
�x Small�² 10-25 percent of the planning area affected
�x Isolated�² Less than 10 percent of the planning area affected

Previous Occurrences

This section includes information on historic incidents, including impacts and costs, if  known. A
historic incident worksheet was used to capture information from participating jurisdictions on
past occurrences. Information from the HMPC was combined with other data sources, including
those previously mentioned.

Probability of Future Occurrence

The frequency of past events is used to gauge the likelihood of future occurrences. Based on
historical data, the Probability of Future Occurrence is categorized as follows:

�x Highly Likely �² Near 100 percent chance of occurrence next year or happens every year
�x Likely �² 10-100 percent chance of occurrence in next year or has a recurrence interval of 

10 years or less
�x Occasional�² 1-10 percent chance of occurrence in the next year or has a recurrence 

interval of 11 to 100 years
�x Unlikely �² Less than 1 percent chance of occurrence in next 100 years or has a

recurrence interval of greater than every 100 years

The probability, or chance of occurrence, was calculated where possible based on existing data.
Probability was determined by dividing the number of events observed by the number of years
and multiplying by 100. This gives the percent chance of the event happening in any given year.
An example would be three droughts occurring over a 30-year period, which suggests a 10
percent chance of a drought occurring in any given year.

Magnitude/Severity

This section summarizes the magnitude/severity or extent of a hazard event in terms of deaths,
injuries, property damage, and interruption of essential facilities and services. Magnitude and
severity is classified in the following manner:

�x Catastrophic�² Multiple deaths; property destroyed and severely damaged; and/or 
interruption of essential facilities and service for more than 72 hours

�x Critical �² Isolated deaths and/or multiple injuries and illnesses; major or long-term
property damage that threatens structural stability; and/or interruption of essential
facilities and services for 24-72 hours
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�x Limited �² Minor injuries and illnesses; minimal property damage that does not threaten
structural stability; and/or interruption of essential facilities and services for less than 24
hours

�x Negligible�² No or few injuries or illnesses; minor quality of life loss; little or no
property damage; and/or brief interruption of essential facilities and services

3.2.1 Avalanche

Hazard Description

Avalanche hazards occur predominantly in the mountainous regions of Colorado above 8,000
feet. The vast majority of avalanches occur during and shortly after winter storms. Avalanches
occur when loading of new snow increases stress at a rate faster than strength develops, and the
slope fails. Critical stresses develop more quickly on steeper slopes and where deposition of
wind-transported snow is common. While most avalanches are caused simply by the weight of
accumulated snow, other triggers can be a human (e.g., skier, snowshoer, snowmobiler), animal,
or a sonic boom.

The combination of steep slopes, abundant snow, weather, snowpack, and an impetus to cause
movement create an avalanching episode. According to the Colorado Avalanche Information
Center (CAIC), about 90 percent of all avalanches start on slopes of 30-45 degrees; about 98
percent of all avalanches occur on slopes of 25�±50 degrees. Avalanches release most often on
slopes above timberline that face away from prevailing winds (leeward slopes collect snow
blowing from the windward sides of ridges). Avalanches can run, however, on small slopes well
below timberline, such as gullies, road cuts, and small openings in the trees. Very dense trees can
anchor the snow to steep slopes and prevent avalanches from starting; however, avalanches can
release and travel through a moderately dense forest. An average-sized avalanche travels around
80 miles mph; the typical range of impact pressure from an avalanche is from 0.5 to 5.0 tons per
foot.

Historically in Colorado, avalanches have occurred during the winter and spring months between
November and April. The avalanche danger increases with major snowstorms and periods of
thaw. About 2,300 avalanches are reported to the CAIC in an average winter. More than 80
percent of these fall during or just after large snowstorms. The most avalanche-prone months are,
in order, February, March, and January. Avalanches caused by thaw occur most often in April.

An increase in backcountry recreation (skiers and snowmobilers) in recent years has led to more
people being in avalanche-prone areas. A trend among some backcountry skiers and
snowboarders is traveling into steeper and more �³extreme�  ́ terrain, which tends to be more
avalanche-prone. Grand County is known for its outdoor recreation opportunities, such as skiing
at Winter Park and abundant backcountry skiing, snowboarding, and snowmobiling options.
Thus avalanches pose a risk to people in the Grand County planning area, particularly
backcountry enthusiasts.
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This hazard generally affects a small number of people, such as the participants in backcountry
recreation discussed above.  Motorists traveling along steep mountain highways are also at risk
of injury and death due to avalanches. Road and highway closures, damaged structures, and
destruction of forests are a direct result of avalanches. Road closures can last several days until
crews can clear debris safely. Recognizing areas prone to avalanches is critical in determining
the nature and type of development allowed in a given area.

Geographic Location

The geographic extent of this hazard in Grand County is isolated�² less than 10 percent of the
planning area affected.

Many areas of Grand County are considered especially susceptible to avalanche activity. The
Colorado Avalanche Information Center primarily forecasts avalanche danger in the eastern part
of the County, which falls under the Front Range avalanche forecast zone. Granby, Winter Park,
and Berthoud Pass are within the Front Range forecast zone. The HMPC named Chicken Hill
and Gravel Mountain as particular areas of concerns for avalanche events.

The most severe avalanche terrain in Grand County is on federally owned lands in the vicinity of
Berthoud Pass. Some of these avalanche runout zones affect US Highway 40, with the most
hazardous areas on the Clear Creek County side of the pass. Unincorporated Grand County is the
jurisdiction with the most avalanche risk. However, highway closures due to an event can affect
all participating jurisdictions.

Previous Occurrences

According to SHELDUS, seven avalanches caused injuries and two caused fatalities between
2005 and 2010. Note that SHELDUS damage and casualty estimates are based on averages of
events that occurred over multiple counties. This is why some injury and fatality records are
shown as decimal points. Grand County avalanche events from the SHELDUS database are
shown below.
Note: due to the 2020 Pandemic, updated avalanche information was not received from CAIC.

Table 3.4.       Grand County Avalanche History: 2005 �± 2010*

Date Injuries Fatalities Property Damage ($)**

3/27/2005 0.29 0 0

11/6/2005 0 1 0

1/6/2007 0.14 0 0

12/31/2007 1 0 0

12/5/2008 0.14 0 0

12/26/2008 0 0.5 0

12/5/2010 0.14 0 0

12/12/2010 0.14 0 0
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Date Injuries Fatalities Property Damage ($)**

11/16/2010 0.14 0 0

TOTAL 1.99 1.5 0

Sources: SHELDUS
*Extent of Record
**Dollar value based on year of event

According to information from a History of Colorado Avalanche Accidents, 1859�±2006, there
were 20 avalanche-related deaths in Grand County between 1859 and 2006. The National
Climatic Data Center Storm Events Database and the CAIC have information on 12 notable
avalanches (e.g., avalanches that involved people) that occurred in Grand County between 2008
and 2013. Details of these and other events from the 2008 Grand County Hazard Mitigation Plan
are summarized below.

�x February 7, 2013�² 2 skiers were caught, with 1 partially buried near Current
Creek/Postage Stamp near Berthoud Pass. The avalanche was triggered after both skiers
had crossed the path and were ascending along the south flank about mid-track. Neither
skier was seriously injured. Both individuals were able to ski out to Highway 40 and
back to their car without further incident.

�x February 3, 2013�² A party of 8 students and instructors in an Introduction to
Avalanches class left the Pumphouse trailhead to inspect two avalanches from the day
prior on the southeast face of Russell Peak. Several group members were able to reach
shelter when the avalanche triggered, but 2 skiers were caught with one becoming
partially buried and another being fully  buried.  Both skiers were extracted with help
from the other group members.  No one sustained serious injuries.

�x January 22, 2012�² This was a small avalanche but resulted in a fatality. A backcountry
skier was caught and fully buried.  Rescuers were not able to reach him in time.

�x January 1, 2012�² Two experienced backcountry skiers left the Current Creek trailhead
north of Berthoud Pass. While descending from a ridge, one skier was caught in an
avalanche and partially buried. The skier sustained a broken arm. The second skier was
able to extract the first, and the two began to walk back to the main trailhead together.
Witnesses had called 911 which dispatched Flight for Life. Flight for Life completed the
medical evacuation.

�x January 17, 2011�² A pair of snowboarders and one dog left Berthoud Pass and headed
northeast. The group triggered an avalanche near the northeast edge of the High Trail
Cliffs. The first snowboarder was able to outrun the avalanche, but unfortunately the
second snowboarder and his dog were caught and fully  buried. Rescuers were not able to
reach them in time.

�x November 16, 2010�² Two snowboarders and a dog were near the Nitro Chute near
Berthoud Pass.  One snowboarder was caught by an avalanche and transported over a
cliff  band. He sustained a back injury and was taken by ambulance to  Denver for
medical care.
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�x March 3, 2010�² Two Alpine Search and Rescue members were on Berthoud Pass
looking for a lost hiker. The two were caught in an avalanche and were able to self-
rescue.  Neither one sustained serious injuries.

�x March 2, 2010�² Two snowboarders were riding in the Floral Park area of Berthoud
Pass. After the avalanche triggered, one snowboarder was caught and partially buried.
The second snowboarder was able to locate the first with avalanche beacons. The first
rider sustained four fractured ribs and a bruised lung.

�x February 14, 2010�² Two skiers were in the Zero Creek area north of Berthoud Pass.
One skier was caught and partially buried. The second skier was able to locate him using
his avalanche beacon. The second skier dug the first out in roughly 10 minutes. Neither
sustained any serious injuries.

�x January 11, 2010�² Three skiers were in the No Name Peak area of Berthoud Pass. One
was caught but not buried.  He did not sustain any serious injuries.

�x December 27, 2008�² 4 snowmobilers were riding in the bowl between Gravel Mountain
and Little Gravel Mountain. An avalanche triggered, partially burying one snowmobiler
and fully burying and killing two others.

�x December 31, 2007�² In Grand County, a snowmobiler on Gravel Mountain was injured
when he triggered an avalanche. He was knocked unconscious and buried under 3 feet of
snow.  Fortunately, he suffered only a separated shoulder.

�x January 6, 2006�² The Stanley slide path near Berthoud Pass avalanched, putting debris
on Highway 40. The Stanley slide path crosses two switchbacks of Highway 40. The
avalanche debris pushed two vehicles off the upper section of the roadway and partially
buried them between the two switchbacks. Five people were riding in one vehicle and
three in the other. Witnesses initiated a rescue of the vehicle occupants. CAIC  and
CDOT staff members initiated an organized rescue effort. All  of the vehicle occupants
sustained at least minor injuries, with one sustaining broken ribs.

�x November 6, 2005�² A backcountry snowboarder, a Denver man and a long-time rider in
the Berthoud Pass area, and his dog were buried and killed in a sizable hard slab
avalanche on the north side of Mines Peak, just northeast of the summit of Berthoud Pass.
This was the first Colorado and U.S. avalanche fatality of the season.

�x April  19, 1998�² Two snowshoers were injured, one critically, on Berthoud Pass. It is
unclear at this time if  the critically injured woman was actually caught in the slide or fell
down the steep slope trying to get to her partner who had an injured shoulder. Also, one
rescuer triggered a small slide trying to get to them. Two skiers triggered a slide on the
Stanley avalanche path that stopped just short of Highway 40 on the east side of Berthoud
Pass. Later that day, a skier triggered an avalanche near the Loveland Ski Area. A few
natural events were also spotted along the I-70 corridor. These slides ranged from 6
inches to 3 to 6 feet deep and were on east-southeast aspects near and above timberline.
Avalanche control on the east side of the 10-Mile Range near Breckenridge also
produced shallow slabs from recent drifting above treeline. The recent new snow and
windloading were the main reasons for these slides.  A thin, weak layer of dry snow    that
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was overlaid with a shallow wind slab appeared to be the main ingredient for the 
instability.

�x March 1, 1998�² A day of outdoor recreation turned to tragedy when a 20 year old 
backcountry snowboarder was buried and killed in a sizable slab avalanche on the south 
and east side of Berthoud Pass in Colorado. The victim and a skier friend triggered the 
avalanche as they skied down a steep backcountry area above treeline known as the 
Russell Face. The two men used snowshoes to hike westward from the summit of 
Berthoud Pass toward the Continental Divide. They were only 3 to 4 turns down the 
slope when it fractured. The victim was swept down and buried under about two feet of 
snow. His partner had his skis knocked off his feet which likely allowed him to stay on 
the surface. When the avalanche stopped, he briefly searched for his buried friend. But 
since they carried no avalanche rescue gear, he started hiking out to the highway where 
he flagged down a motorist. The Berthoud Pass Ski Patrol responded with support from 
the Alpine Rescue Team and the Loveland Ski Areas ski patrol. The victim was quickly 
found and CPR was started, but the almost 2 hour burial was too long for him to survive.

Probability of Future Occurrence

Highly Likely �² Near 100 percent chance of occurrence next year or happens every year

Between 2008 and 2013, there were 12 notable avalanches in Grand County (e.g., avalanches
that involved people). This suggests that at least one notable avalanche occurs each year in
Grand County.

Magnitude/Severity

Critical �² Isolated deaths and/or multiple injuries and illnesses; major or long-term property
damage that threatens structural stability; and/or interruption of essential facilities and services
for 24-72 hours

Avalanches in Grand County can injure and kill  multiple people, damage property and
infrastructure, and cause road closures. Seven people died in avalanches in Grand County
between 2005 and 2010. The County also noted that several individuals were caught by
avalanches on Berthoud Pass in April  2009. The Town of Winter Park�¶ economy is impacted
whenever Highway 40 is closed due to avalanche, losing roughly $100,000 for each 24 hour
period the road is closed. Road closures due to avalanches on Berthoud Pass and Highway 40
occur an estimated 4 times a year according to the Town of Winter Park.

3.2.2 Dam Failure

Hazard Description

Dams are manmade structures built for a variety of uses, including flood protection, power,
agriculture, water supply, and recreation. Dams typically are constructed of earth, rock, concrete,
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or mine tailings. Two factors that influence the potential severity of a full  or partial dam failure
are the amount of water impounded and the density, type, and value of development and
infrastructure located downstream.

Dam failures can result from any one or a combination of the following causes:

�x Prolonged periods of rainfall and flooding, which result in overtopping (overtopping is 
the primary cause of earthen dam failure)

�x Earthquake
�x Inadequate spillway capacity resulting in excess overtopping flows
�x Internal erosion caused by embankment or foundation leakage or piping or rodent activity
�x Improper design
�x Improper maintenance
�x Negligent operation
�x Failure of upstream dams on the same waterway

Geographic Location

The geographic extent of this hazard in Grand County is large�²  more than 50 percent of the
planning area affected.

HAZUS-MH contains a database of dams based on the National Inventory of Dams. This
database lists nine dams in the County and classifies dams based on the potential hazard to the
downstream area resulting from failure or misoperation of the dam or facilities:

�x High Hazard Potential�² Probable loss of life (one or more)
�x Significant Hazard Potential�² No probable loss of human life but can cause economic

loss, environment damage, disruption of lifeline facilities, or impact other concerns; often
located in predominantly rural or agricultural areas but could be located in areas with
population and significant infrastructure

�x Low Hazard Potential�² No probable loss of human life and low economic and/or
environmental losses; losses are principally limited to the owner�¶s property

Based on these classifications, there are (12) high hazard dams and (14) significant hazard dams
in Grand County. These dams are listed in Table 3.5 and illustrated in Figure 3.1. The high and
significant hazard dams all have emergency action plans in place with the exception of Granby
Dike 1-4, Griggs, Scholl, and Sinkovits & Linke.
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Table 3.5      Grand County Dams
  Source: Colorado Division of Water Resources, Dam Safety Branch

Dam ID Name Stream
Town 
Downstream

Norm 
Storage

Hazard
Class EAP

370221 #1 TAILINGS POND�� �� �� 2 ��
500124 BINCO ALBERT CREEK KREMMLING 312 2 Y
510104 DALE SOUTH BATTLE CRPARSHALL 48 2 Y
510212 DISCOVERY PARKFraser River Winter Park 40 2 ��
510105 EAST BRANCH UTE CREEK PARSHALL 2000 2 Y
510108 GRANBY N. FORK CO RIVER HS SPRINGS 539800 1 Y
520107 JONES HENRY CREEK State Bridge 75 2 Y
530115 JONES #1 SHEEP CREEK KREMMLING 241 2 Y

510114
LITTLE KING 
RANCH BUFFALO CREEK HS SPRINGS 1090 2 Y

500113 MATHESON
TROUBLESOME 
CREEK KREMMLING 1074 2 Y

500115 MCMAHON #2 RED DIRT CREEK KREMMLING 3460 1 Y
510118 MEADOW CREEK MEADOW CREEK TABERNASH 5370 1 Y
510121 MUSGRAVE ROCK CREEK Kremmling 199 2 Y
500133 RITSCHARD MUDDY CREEK KREMMLING 65985 1 Y
510124 SCHOLL CORRAL CREEK KREMMLING 353 2 Y
510123 SHADOW MTN N. FORK CO RIVER HS SPRINGS 18400 1 Y
510125 SYLVAN LITTLE MUDDY CRKPARSHALL 835 1 Y
500121 WHITELEY PEAK DIAMOND CR KREMMLING 773 1 Y

510127 WILLIAMS FORK
WILLIAMS FORK 
RIVER PARSHALL 90640 1 Y

510128 WILLOW CREEK WILLOW CREEK HS SPRINGS 10600 1 Y
510132 WINDY GAP COLORADO RIVER HS SPRINGS 445 2 Y

Hazard Class: 1= high hazard
2= significant hazard

Risk to dam failure is greatest to the Town of Granby downstream of the Granby dam and
Granby dikes 1-4. The Ritschard dam (a.k.a Wolford Mountain Reservoir) upstream of
Kremmling and the Williams Fork dam upstream of Parshall have the next highest storage
capacities at 84,639 cubic feet and 101,600 cubic feet respectively.

Note: at the time of this Plan update, Dam Safety Engineers for the State of Colorado were
increasing McMahon #2 and Whiteley Peak Dams from a significant hazard class to a high
hazard class. Changes were made in Table 3.5
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Figure 3.1   Grand County Dams

REDACTED
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Previous Occurrences

There was no information available indicating that dam failures had occurred in Grand County in
the past.

Probability of Future Occurrence

Unlikely �² Less than 1 percent chance of occurrence in next 100 years or has a recurrence
interval of greater than every 100 years

Using the methodology adopted for natural hazards in this plan, no past events represent an
unlikely probability of future occurrence. However, because dam failure is a manmade hazard,
the methodology for calculating probability based on past occurrences does not necessarily
reflect the actual risk of future occurrence. Further information on this risk is unknown.

Magnitude/Severity

Catastrophic�² Multiple deaths; property destroyed and severely damaged; and/or interruption 
of essential facilities and service for more than 72 hours

Water released by a failed dam generates tremendous energy and can cause a flood that is 
catastrophic to life and property located in the inundation area. A failure of the Dillon Dam or 
Green Mountain dam in Summit County would have catastrophic, cascading impacts that could 
reach Grand County. Failure of the Dillon Dam could cause other dams downstream, such as 
Green Mountain, to fail, essentially creating a domino effect.

In 2013, Grand County�¶s HMP stated �µthere is potential for future issues with Ritschard Dam
(a.k.a. Wolford Mountain Reservoir), an earthen dam that is settling twice as fast as the expected 
rate. In the summer of 2012 water levels in the dam were low due to the drought and water 
demands along the Western Slope. This afforded the Colorado River District, who owns and 
operates Wolford Reservoir, to study why the dam was settling so much faster than expected. 
The chief engineer for the River District stated, �³There is no reason for concern over dam failure.
There are no leaks; the dam is solid.�  ́

The Colorado River District produced the following in 2015:
Renovation solutions for Ritschard Dam at Wolford Mountain Reservoir.

KREMMLING, Colo. January 2015 --
Engineering consultants engaged by the Colorado River District to study the problem since 2009,
as well as the Dam Safety Branch of the Colorado Division of Water Resources, agree that the 
dam is safe and poses no danger. To maintain that standard, after an aggressive five-year 
investigation that continues to include installation and monitoring of sophisticated instruments to
measure the movement, the Colorado River District will review renovation scenarios this year. 
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AECOM engineers told the Board in January that the settlement is likely occurring because the 
rock-fill shell that surrounds the clay core on the upstream and downstream sides was 
inadequately compacted. In such a dam, the clay core material is the impervious element in the 
dam. The rock-fill shell supports the core. At Ritschard Dam, filters meant to collect seepage are 
in excellent shape and are doing their job. Normal seepage does not show any effects from the 
settlement. Since the dam was constructed in 1995, it has settled near its center by about two 
feet, one foot more than anticipated. Along with this settlement, the crest of the dam has shifted 
downstream about nine inches. 

Although the chief of dam safety for the state of Colorado has not placed an operational 
restriction on the dam, the River District will continue with the cautionary policy it began in 
2014 of keeping the spring runoff fill level of the reservoir 10 feet below full. The lower water 
level has been shown by instrumentation to slow down settlement trends.
https://www.coloradoriverdistrict.org/wp-content/uploads/2015/10/Ritschard-Dam-update-2-18-2015.pdf

https://www.coloradoriverdistrict.org/wp-content/uploads/2015/10/Ritschard-Dam-update-2-18-2015.pdf
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3.2.3 Disease  Outbreak

Hazard Description

Grand County has a higher susceptibility to disease outbreaks due to the number of national and
international guests that visit the County every year. In the past, Grand County Public Health
investigated seven outbreaks ranging from hepatitis A to H1N1 (Swine Flu) in 2009. The
County�¶s healthcare system doesn�¶t have the depth of staff and services as the larger counties
and cities in the State.  As a result, an outbreak with several sick or dying people would quickly
overwhelm
the County�¶s healthcare facilities as well as EMS. Pertussis and pandemic influenza were 
identified as diseases of particular concern to the County in the 2008 hazard mitigation plan.

Geographic Location

The geographic extent of this hazard in Grand County is large�² more than 50 percent of the 
planning area affected.  All persons who reside in the area, or are temporarily present, are 
theoretically at some risk of developing a disease in the event that an outbreak occurs.

Previous Occurrences

In 2010 a Hepatitis A outbreak occurred across Colorado, including Grand County. County 
Public Health held a mass immunization clinic for 1,000 people. The source of the outbreak was 
traced to two highly frequented restaurants in Grand Lake. The County was impacted by the 
H1N1 flu strain April 2009 - February 2010, including a few hospitalizations. School 
administrators discussed closing schools, but ultimately the schools were kept open. The 
incidence of pertussis (whooping cough) in the County fluctuates, but is an ongoing area of 
concern. In March of 2020, the Covid-19 pandemic was declared a national emergency. This was
followed up with a State declaration and a County declaration. As of August 1, 2020, Grand 
County had 42 positive cases of Covid-19.

Table 3.6  summarizes the disease occurrences that were reported to the Colorado Department of 
Public Health and Environment between 2010-2019.
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Table 3.6.       Grand County Disease Occurrences: 2010-2019

Source: Grand County Public Health

Probability of Future Occurrence

Likely �² 10-100 percent chance of occurrence in next year or has a recurrence interval of 10
years or less. Contagious diseases will  occur to some degree in the planning area every year.
More severe outbreaks that rapidly overwhelm the County will  probably occur with less
frequency.

Magnitude/Severity

Variable�²  the rating system used in the plan update does not necessarily lend itself well t o  this
hazard given the variability of severity depending on the specific outbreak. Nevertheless the
potential for a highly significant disease outbreak event in the County should be acknowledged
in this plan update. One of the main issues with any type of disease outbreak in the County is the
limited staff resources. Public Health staff can quickly become overwhelmed in a widespread
outbreak. The logistics of immunization clinics are highly demanding, and Public Health staff
must also manage public information during outbreaks. This can be especially trying when
public anxiety is high, as was the case across the U.S. during the H1N1 pandemic in 2009-2010.
Several illnesses and possibly deaths could occur.

During the update of this Plan, September, 2020, Grand County had 65 positive case of COVID-
19 and 27 associated case (primary residence out of County).
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Primary damages or losses associated with an outbreak or outbreaks could include economic
losses associated with work absences or a decrease in productivity due to disease, human losses
associated with disease and fatalities in the community, adverse impacts on hospitals and other
health care facilities and staff, and the fear and anxiety associated with a severe outbreak. High
public anxiety can cause behaviors such as panic buying at grocery stores, which is especially
serious in more remote areas such as Grand County where food and medicine deliveries may not
happen as quickly and frequently as other places. The severity of a disease outbreak could also
increase if  the disease primarily affects more vulnerable populations such as the very young and
the elderly.

The 2008 hazard mitigation plan identified several assumptions that can impact the severity of a
disease outbreak. These assumptions were related specifically to pandemic influenza but can
theoretically be applied to other disease outbreaks.

�x Localities must be prepared to rely on their own resources to respond. The effect of
influenza on individual communities will  be relatively prolonged (weeks to months) in
comparison to other types of disasters.

�x Health care workers and other first responders may be at higher risk of exposure and
illness than the general population, further straining the health care system.

�x Outbreaks can be expected to occur simultaneously throughout much of the U.S.,
preventing shifts in human and material resources that usually occur in response to other
disasters.

�x Of those who become ill with influenza, 50% will seek outpatient medical care.
�x The typical incubation period (interval between infection and onset of symptoms) for

influenza is two days.  Infected individuals may be contagious before symptoms present.

�x Persons who become ill  may �³shed�  ́the virus and can transmit infection for up to one day
before the onset of illness. Viral shedding and the risk of transmission will  be greatest
during the first two days of illness. Children usually shed the greatest amount of virus
and therefore are likely to pose the greatest risk for transmission.

�x On average, infected persons will  transmit the infection to approximately two other
people.

�x In an infected community, a pandemic outbreak will last about six to eight weeks.
�x Multiple waves (periods during which community outbreaks occur across the country) of

illness could occur with each wave lasting 2-3 months. Historically, the largest waves
have occurred in the fall and winter, but the seasonality of a pandemic cannot be
predicted with certainty.

�x Effective prevention and therapeutic measures, including vaccine and antiviral agents,
will be delayed and in short supply.

�x Widespread illness in the community could increase the likelihood of sudden and 
potentially significant shortages of personnel in other sectors that provide critical public
safety services.
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3.2.4 Drought

Hazard Description

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

Drought is a gradual phenomenon. Although droughts are sometimes characterized as
emergencies, they differ from typical emergency events. Most natural disasters, such as floods or
forest fires, occur relatively rapidly and afford little time for preparing for disaster response.
Droughts occur slowly, over a multi-year period, and it is often not obvious or easy to quantify
when a drought begins and ends.

Due to Colorado�¶s semiarid conditions, drought is a natural but unpredictable occurrence in the
state. Single season droughts over some portion of the state are quite common. The onset of
drought in western Colorado mountain counties is usually signaled by a lack of significant winter
snowfall. Hot and dry conditions that persist from spring into summer and fall can aggravate
drought conditions, making the effects of drought more pronounced as water demands increase
during the growing season and summer months. During the update of this Plan, September, 2020,
Grand County was put into a Stage 1 Drought Restrictions.

Drought is a complex issue involving many factors�² it occurs when a normal amount of
moisture is not available to satisfy an area�¶s usual water-consuming activities. Drought can often
be defined regionally based on its effects:

�x Meteorological drought is usually defined by a period of below average water supply.

�x Agricultural  drought occurs when there is an inadequate water supply to meet the
needs of crops and other agricultural operations such as livestock.

�x Hydrological drought is defined as deficiencies in surface and subsurface water
supplies. It is generally measured as streamflow, snowpack, and as lake, reservoir, and
groundwater levels.

�x 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.
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Drought affects the water supply of communities and water districts in the County, as well as the
ski and recreation industries that drive the County�¶s economy.

Geographic Location

The geographic extent of this hazard in Grand County is large�² with more than 50 percent of the
planning area affected.

The Western Regional Climate Center reports precipitation data from weather stations in and
around Grand County. The data reported here are from three of the stations: Kremmling, Grand
Lake, and Winter Park. These stations were selected due to their locations in the County and
extent of their data (number of years with recorded data). Precipitation is greatest in Winter
Park, where the month with the most average precipitation is April. Precipitation is least in
Kremmling, where July is the month with the most average precipitation. Table 3.7 contains
precipitation summaries for the three stations, and Figure 3.2 through Figure 3.4 show monthly
average total precipitation. These summaries include rainfall only. Drought in Colorado and
Grand County is largely contingent upon winter snowpack. Snowfall summaries can be found in
Section 3.2.11 Severe Winter Weather.

Table 3. 7.        Grand County  Precipi tati  on  Summ ari  es 1

Station
Average Annual

Precipitation

Month with Most
Precipitation/Average

Precipitation

Highest
Monthly

Precipitation

Highest Annual
Precipitation

Kremmling2 11.88 July/1.44 4.32/June 1969 16.86/1985

Grand Lake3 13.96 Aug./1.66 5.30/Sept. 1961 22.32/1951

Winter Park4 26.53 April/3.02 7.14/Sept. 1961 38.64/1957
Source: Western Regional Climate Center, www.wrcc.dri.edu/.
1All totals are reported in inches;
2Period of Record: 1/1/1908-9/30/2012; 3Period of Record: 8/1/1948-9/30/2012; 4Period of Record: 3/1/1942-9/30/201

http://www.wrcc.dri.edu/
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Previous Occurrences

Colorado has experienced multiple severe droughts. Colorado has experienced drought in 2013-
2012, 2004-2000, 1996, 1994, 1990, 1989, 1979-1975, 1965-1963, 1957-1951, 1941-1931,    and
1905-1893 (source: Colorado Drought Mitigation and Response Plan, 2010). The most
significant of the instrumented period (which began in the late 1800s) are listed in Table 3.8.
Although drought conditions can vary across the state, it is likely that Grand County suffered
during these dry periods.

Table 3.8.       Historical Dry and Wet Periods in Colorado

Date Dry Wet Duration (years)

1893-1905 X 12

1905-1931 X 26

1931-1941 X 10

1941-1951 X 10

1951-1957 X 6

1957-1959 X 2

1963-1965 X 2

1965-1975 X 10

1975-1978 X 3

1979-1999* X 20

2000-2006* X 6

2012-2013 X 2
Source: McKee, et al.
*Modified for the Colorado State Drought Plan in 2010 and Grand County Mitigation Plan 2013 based on input from the Colorado 
Climate Center
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The following droughts were significant to Grand County:

�x 2006�² The U.S. Agriculture Secretary designated Grand among 59 counties in Colorado
as disaster area due to the ongoing drought, high winds, insect pests, and a late freeze
(Grand received its designation as a contiguous county).

�x 2002�² This year was the driest year on record for the Denver region and much of the
state. For the first time in state history, the Colorado governor asked the federal
government to declare all of Colorado a drought disaster area. With an average
temperature of 52 degrees, 2001 was the warmest year since 1986. The drought started in
late 1999 and was compounded by scarce snowfall in 2001. Total precipitation for 2002
was 7.48 inches; the average is 15.81 inches (National Weather Service, Denver Office).

�x 2000�² Strong La �1�L�x�D conditions created below average precipitation and above average
temperatures for most months in 2000. Statewide, snowpack started out well below
average but recovered to near average in March. However, an early snowmelt resulted in
low stream flows, and by June, drought conditions began to affect most of the state. By
fall, weather patterns returned to near normal with average precipitation and below
average temperatures.

�x 1989�² In March 1989, the State Drought Water Availability Task Force met to access
drought conditions within Colorado. Warm dry conditions during April  of 1989 reduced
snowpack to 50 percent of average.

�x 1980�±1981�² This drought, beginning in the fall of 1980 and lasting until the summer of
1981, had costly impacts to the ski industry.

�x 1976�±1977�² This drought was characterized as a winter event, limited in duration. It was
the driest winter in recorded history for much of Colorado�¶s high country and western 
slope, severely impacting the ski industry. Colorado agriculture producers and 
municipalities received over $110 million in federal drought disaster aid.

The National Drought Mitigation Center developed the Drought Impact Reporter in response to
the need for a national drought impact database for the United States. Information comes from a
variety of sources: online drought-related news stories and scientific publications, members of
the public who visit the website and submit a drought-related impact for their region, members of
the media, and members of relevant government agencies. The database is being populated
beginning with the most recent impacts and working backward in time.

The Drought Impact Reporter contains information on 185 drought impacts from droughts that
affected Grand County between 1990 and 2013. The list is not comprehensive. Most of the
impacts, 87, were classified as �³agricultural.�  ́ Other impacts include �³business and industry�´
(11), �³energy�  ́(1), �³fire�  ́(19), �³plants and wildlife �  ́(15), �³relief, response, and restrictions�  ́(54),
�³society and public health�  ́(27), �³tourism and recreation�  ́(11), and �³water supply and quality�´
(13).  These categories are described as follows:
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�x Agriculture �² Drought effects associated with agriculture, farming, aquaculture,
horticulture,  forestry,  or  ranching.   Examples  of  drought-induced  agricultural impacts
include damage to crop quality; income loss for farmers due to reduced crop yields;
reduced productivity of cropland; insect infestation; plant disease; increased irrigation
costs; cost of new or supplemental water resource development (wells, dams, pipelines)
for agriculture; reduced productivity of rangeland; forced reduction of foundation stock;
closure/limitation of public lands to grazing; high cost or unavailability of water for
livestock, Christmas tree farms, forestry, raising domesticated horses, bees, fish, shellfish
or horticulture.

�x Business &  Industry �² This category tracks drought�¶s effects on non-agriculture and
non-tourism businesses, such as lawn care, recreational vehicles or gear dealers, and plant
nurseries. Typical impacts include reduction or loss of demand for goods or services,
reduction in employment, variation in number of calls for service, late opening or early
closure for the season, bankruptcy, permanent store closure, and other economic impacts.

�x Energy�² This category concerns drought�¶s effects on power production, rates, and
revenue. Examples include production changes for both hydropower and non-
hydropower providers, changes in electricity rates, revenue shortfalls and/or windfall
profits, and purchase of electricity when hydropower generation is down.

�x Fire�² Drought often contributes to forest, range, rural, or urban fires, fire danger, and
burning restrictions. Specific impacts include enacting or easing burning restrictions,
fireworks bans, increased fire risk, occurrence of fire (number of acres burned, number of
wildland fires compared to average, people displaced, etc.), state of emergency during
periods of high fire danger, closure of roads or land due to fire occurrence or risk, and
expenses to state and county governments of paying firefighters overtime and paying
equipment (helicopter) costs.

�x Plants &  Wildlife �² Drought effects associated with unmanaged plants and wildlife, both
aquatic and terrestrial, include loss of biodiversity of plants o r  wildlife;  loss of trees from
rural or urban landscapes, shelterbelts, or wooded conservation areas; reduction and
degradation of fish and wildlife  habitat; lack of feed and drinking water; greater mortality
due to increased contact with agricultural producers, as animals seek food from farms and
producers are less tolerant of the intrusion; disease; increased vulnerability to predation
(from species concentrated near water); migration and concentration (loss of wildlife  in
some areas and too much wildlife  in others); increased stress on endangered species;
salinity levels affecting wildlife;  wildlife  encroaching into urban areas; and loss of
wetlands.

�x Relief, Response &  Restrictions�² This category refers to drought effects associated
with disaster declarations, aid programs, requests for disaster declaration or aid, water
restrictions, or fire restrictions. Examples include disaster declarations, aid programs,
USDA Secretarial disaster declarations, Small Business Association disaster declarations,
government relief and response programs, state-level water shortage of water emergency
declarations, county-level declarations, a declared �³state of emergency,�  ́ requests for
declarations or aid, non-profit organization-based relief, water restrictions, fire
restrictions, NWS Red Flag warnings, and declaration of drought watches or warnings.
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�x Society &  Public Health�² Drought effects associated with human, public and social
health include health-related problems related to reduced water quantity and/or quality,
such as increased concentration of contaminants; loss of human life (e.g. from heat stress,
suicide); increased respiratory ailments; increased disease caused by wildland fire
concentrations; increased human disease caused by changes in insect carrier populations;
population migration (rural to urban areas, migrants into the United States); loss of
aesthetic values; change in daily activities (non-recreational, like putting a bucket in the
shower to catch water); elevated stress levels; meetings to discuss drought; communities
creating drought plans; lawmakers altering penalties for violation of water restrictions;
demand for higher water rates; cultural/historical discoveries form low water levels;
prayer meetings; cancellations  of fundraising events;  cancellation/alteration of festivals
or holiday traditions; stockpiling water; public service announcements and drought
information websites; protests; and conflicts within the community due to competition for
water.

�x Tourism &  Recreation�² Drought effects associated with recreational activities and
tourism include closure of state hiking trails and hunting areas due to fire danger; water
access or navigation problems for recreation; bans on recreational activities; reduced
license, permit, or ticket sales (e.g. hunting, fishing, ski lifts, etc.); losses related to
curtailed activities (e.g. bird watching, hunting and fishing, boating, etc.); reduced park
visitation; and cancellation or postponement of sporting events.

�x Water Supply &  Quality �² Drought effects associated with water supply and water
quality include dry wells, voluntary and mandatory water restrictions, changes in water
rates, easing of water restrictions, increases in requests for new well permits, changes in
water use due to water restrictions, greater water demand, decreases in water allocation or
allotments, installation or alteration of water pumps or water intakes, changes to
allowable water contaminants, water line damage or repairs due to drought stress,
drinking water turbidity, change in water color or odor, declaration of drought watches or
warnings, and mitigation activities.

�x General Awareness�² General Awareness applies only to media reports and usually
indicates that people are concerned about drought, but no specific impact has occurred
yet or the information is too general to use for an impact.

�x Other�² Drought impacts that do not easily fit into any of the above categories.

Figures 3.5 compares the severity of the drought in Colorado in June of 2020 with the severity of
the drought in June of 2015 and 2010. Grand County experienced extreme drought conditions in
2012 and severe drought conditions in 2013. 2012 was a severe fire year for Colorado, resulting
in a Presidential Disaster Declaration for the Waldo Canyon and High Park wildfires. 

Figure 3.6.  shows the Drought Monitor for the entire United States as of  June 18, 2020, with an
excerpt for the State of Colorado dated June 23, 2020.
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Figure s 3.5. U.S. Drought Monitor for Colorado, June 2020 (top) vs. June 2015 & June 2010
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Figure 3.6.  United States Drought Monitor https://droughtmonitor.unl.edu/

June 23, 2020, Colorado: While the Intermountain West saw widespread beneficial moisture early 
in the month, conditions have again turned for the worse. The last seven days have been hotter 
and drier than normal for much of Colorado.  Areas that did receive moisture this week were 
northern Utah, northern Wyoming, the northern Colorado Front Range and far SE Colorado. The 
eastern plains of Colorado have been 6-8 degrees warmer than normal for the month of June to 
date. This includes several episodes of 100-degree temperatures in SE CO, and widespread wind 
events. Agricultural weather stations have shown a sharp uptick in potential evapotranspiration, 
as has the Evaporative Demand Drought Index. Red flag warnings have been common, top soil is 
short, winter wheat crops are failing, and cattle are being sold. Campo, on the CO/OK border, is 
still showing about a 5 inch deficit in precipitation for 2020 and is the 3rd driest start to 2020.
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Drought impacts in Grand County can be wide-reaching: economic, environmental, and societal.
The most significant impacts associated with drought are those related to water intensive
activities such as wildfire protection, commerce, tourism, recreation, municipal usage, and
wildlife  preservation. Drought during the winter season impacts the ski industry and economy of
Grand County. The Fraser River flows north about 28 miles from the headwaters near the
continental Divide, through the towns of Winter Park, Fraser, Tabernash, and Granby, and is one
of the major tributaries to the Upper Colorado River. Increasing urban development, as well as
the seasonal influx of tourists, places more demands on the water resources in the Fraser River
watershed. According to the State�¶s Economic Impact Task Force Report on the Economic
Impact of Drought (April  30, 2002), Grand County is highly dependent upon tourism and
receives 76% of its income and 51% of its jobs from tourism. The effects of drought can severely
diminish tourism revenue.

�³A county with a strong economic dependence on the ski industry is more vulnerable to drought
impacts than a county with recreational attractions ranging from hiking and camping to rafting
and boating.�  ́Grand County falls within both of those catagories. The highest ranking counties
for  drought vulnerability  in the Recreation Sector are Archuleta, Moffat, Mesa, Garfield,
Eagle, Grand, Routt, Fremont, and Pueblo.
State of Colorado 64 Drought Mitigation and Response Plan August 2013

Drought in the summer increases problems with dust and erosion and can cause deterioration in
water quality. Drought conditions can also cause soil to compact and not absorb water well,
potentially making an area more susceptible to flooding. It also increases the wildfire hazard.
Drought impacts increase with the length of a drought, as carry-over supplies in reservoirs are
depleted and water levels in groundwater basins decline. A portion of Grand County relies on
individual ground wells and constructed water retention structures for their water resources.
Ground wells service a significant portion of the population, while local ranchers rely upon
ponds and ditches for livestock and crops.

The County does not own rights to most of the water in its borders, and much of the water is
allocated elsewhere. Winter Park and Granby are primarily dependent on streamflow as the
primary water source. Wastewater treatment plants are also dependent on stream flows; if  stream
flows are inadequate, this can become a public health and sanitation concern. The incidence of
blue algae increases during periods of extreme heat, which often accompanies drought, and zebra
mussels are also a potential issue.

Potential Future Losses
*According to the Future Avoided Cost Explorer tool (F.A.C.E.), a future drought scenario using
a  moderate climate (due to climate change) and a low estimated population growth (24,300),
would economically bring twenty-two million dollars in damages to Grand County, decreasing
revenue for commercial rafting and the ski industry; also an increased feed cost for livestock and
decreased crop production.
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3.2.5 Earthquake

Hazard Description

An earthquake is caused by a sudden slip on a fault. Stresses in the earth�¶s outer layer push the sides of
the fault together. Stress builds up and the rocks slip suddenly, releasing energy in waves that travel
through the earth�¶s crust and cause the shaking that is felt during an earthquake.

Earthquakes can cause structural damage, injury, and loss of life, as well as damage to infrastructure
networks, such as water, power, communication, and transportation lines. Other damage-causing effects
of earthquakes include surface rupture, fissuring, settlement, and permanent horizontal and vertical
shifting of the ground. Secondary impacts can include landslides, seiches, liquefaction, fires, and dam
failure.

The amount of energy released during an earthquake is usually expressed as a Richter magnitude and is
measured directly from the earthquake as recorded on seismographs. Another measure of earthquake
severity is intensity. Intensity is an expression of the amount of shaking, typically the greatest cause of
losses to structures during earthquakes, at any given location on the surface as felt by humans and
defined in the Modified Mercalli Intensity Scale. Table 3.9 features abbreviated descriptions of the 12
levels of intensity.

Table 3.9.       Modified Mercalli Intensity (MMI) Scale

According to the Colorado Geological Survey, Colorado is comprised of areas with low to moderate
potential for damaging earthquakes. There are about 90 potentially active faults that have been
identified in Colorado, with documented movement within the last 1.6 million years. However, there are
several thousand other faults that have been mapped in Colorado that are believed to have little or no
potential for producing future earthquakes.
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Geographic Location

The geographic extent of this hazard in Grand County is large�² with more than 50 percent of the
planning area affected.

According to the Colorado Geological Survey, Colorado is has areas with low to moderate
potential for damaging earthquakes. The presence of potentially active faults is an indicator of
potential earthquake risk. There are about 90 potentially active faults that have been identified in
Colorado, with documented movement within the last 1.6 million years. However, there are
several thousand other faults that have been mapped in Colorado that are believed to have little
or no potential for producing future earthquakes. Colorado�¶s Earthquake and Fault Map
developed by CGS  in  2008 depicts  the  location  of historic  epicenters  and potentially active
faults. An excerpt of this map displaying Grand County and vicinity is shown in Figure 3.7.
Another map produced by the CGS shows these potentially active faults with maximum credible
earthquake determinations, illustrated in Figure 3.8.

Faults are classified based on the geologic time frame of their latest suspected movement (in
order of activity occurrence, the most recent is listed first):

�x H�² Holocene (within past 15,000 years)
�x LQ�² Late Quaternary (15,000-130,000 years)
�x MLQ�² Middle to Late Quaternary (130,000 - 750,000 years)
�x Q�² Quaternary (approximately past 2 million years)
�x LC- Late Cenozoic (approximately past 23.7 million years)

According to the Colorado Geological Survey, there are at least 11 northwest-striking late
Cenozoic faults in the Granby Basin Fault area. The faults lie between the Town of Granby and
Lake Granby and extend across Granby Mesa and the Colorado River. The term �³Granby Basin�  ́is
used by experts to describe the late Tertiary structural basin in the vicinity of the Town of Granby.
The faults are well defined by topographic, vegetation, and tonal lineaments and it has been
concluded that fault activity occurred prior to middle to early Pleistocene time.

One suspected fault structure is known as �³Granby Faults West-unnamed.�  ́ This north-south-
striking unnamed fault lies west of the Town of Granby on the western margin of the late Cenozoic
Granby Basin and extends from Trail Creek southward to east of Cottonwood Pass. Several other
faults in this basin have documented movement.

Another fault structure lacks a name, but lies in the Gore Range west of Kremmling. Recent data
suggests this fault has had major movement on the east flank and minor movement on its west
flank.

The Parshall fault trends northwest on its west end and east-west on its east end. It extends
southeastward from the East Fork of Troublesome Creek north of State Highway 40 to Blue Ridge
near the Town of Parshall.  The fault lies in Middle Park.
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The Grand County HMPC identified the Williams Fork fault as another potential source of
seismic activity in the planning area. According to a study by GEO-HAZ consulting, �³the
Williams Fork normal fault was discovered in 2002 in a dense pine forest at the foot of the
Williams Fork Mountains in central Colorado. This fault is now the northernmost known
Quaternary fault associated with the Rio Grande rift  zone, where scarps are clearly late
Quaternary in age, and trenches show displacement of late Quaternary strata.�´

Seismic hazard zone maps and earthquake fault zone maps are used to identify where such
hazards are most likely to occur based on analyses of faults, soils, topography, groundwater, and
the potential for earthquake shaking that can trigger landslide and liquefaction.

Figure 3.7.  Statewide Earthquake Hazard Map Excerpt Showing Grand County
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Source: Excerpt from Colorado Geological Survey;
Note: legend may not match map scale. Earthquakes shown on map are in the 3-3.9 and 4-4.9 M range
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Figure 3.8. Potentially Active Faults in Colorado with Maximum Credible Earthquake 
Determinations from the Colorado Geological Survey

Red oval is approximate location of Grand County (Source: CGS RockTalk Pub Volume 5, No. 2 April 2002)

Previous Occurrences

No significant earthquake events have occurred to date in Grand County based on CGS records.
However, historical earthquakes in other parts of the State may have impacted Grand County.
The largest earthquake recorded in Colorado occurred on November 7, 1882 and was likely felt
in Grand County. The epicenter is thought to have been located in the Front Range near Rocky
Mountain National Park; the magnitude was estimated to be about 6.2 on the Richter scale. This
was the first earthquake to cause damage in Denver and was felt as far away as Salina, Kansas,
and Salt Lake City, Utah.

No significant earthquake events were found to have occurred between 2015 and 2020.

Probability of Future Occurrence

Occasional�² 1-10 percent chance of occurrence in the next year or has a recurrence interval of
11 to 100 years

It is difficult  to accurately forecast the timing or location of future damaging earthquake activity.
Over the years, seismic activity has been detected as close to Grand County as Pitkin and Eagle
counties. No significant events have been recorded to date in Grand County, however, and it is
largely for that reason that this potentially destructive hazard is considered a relatively minor
threat to the planning area. However, the County is growing and is located over several faults.
Seismic activity could potentially cause significant damage in the future as the County continues
to grow. 

Figure 3.9 is a probabilistic seismic hazard map of Colorado from the U.S. Geological Survey
that depicts the probability that ground motion will  reach a certain level during an earthquake. It
shows the shaking level that has a 10 percent chance of being exceeded over a period of 50 years
(as well as earthquakes in Colorado between 1568 and 2009).
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Figure 3.9.  Colorado Seismic Hazard Map �² 10% Probability of Exceedance in 50 Years

Source: USGS, www.nationalatlas.gov

http://www.nationalatlas.gov/
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Magnitude/Severity

Limited �² Minor injuries and illnesses; minimal property damage that does not threaten
structural stability; and/or interruption of essential facilities and services for less than 24 hours.

As shown in Figure 3.9, the shaking level that has a 10 percent chance of being exceeded over a
period of 50 years is in the range of 3 to 5 percent peak acceleration in Grand County.
Significant earthquake damage typically does not occur until peak accelerations are greater than
30 percent.

3.2.6 Flood

Hazard Description

Riverine flooding is defined as when a watercourse exceeds its �³bank-full�  ́ capacity and is
usually the most common type of flood event. Riverine flooding generally occurs as a result of
prolonged rainfall, or rainfall that is combined with soils already saturated from previous rain
events. It also occurs as a result from snowmelt, in which case the extent of flooding depends on
the depth of winter snowpack and spring weather patterns.

The area adjacent to a river channel is its floodplain. In its common usage, �³floodplain�  ́most
often refers to that area that is inundated by the 100-year flood, the flood that has a 1 percent
chance in any given year of being equaled or exceeded. Other types of floods include general
rain floods, thunderstorm generated flash floods, alluvial fan floods, dam failure floods (see
Section 3.2.2), and local drainage floods. The 100-year flood is the national standard to which
communities regulate their floodplains through the National Flood Insurance Program.

The potential for flooding can change and increase through various land use changes; also
changes to land surface. A change in environment can create localized flooding problems inside
and outside of natural floodplains by altering or confining watersheds or natural drainage
channels. These changes are commonly created by human activities. These changes can also be
created by other events such as wildfires. Wildfires create hydrophobic soils, a hardening or
�³glazing�  ́ of the earth�¶s surface that prevents rainfall from being absorbed into the ground,
thereby increasing runoff, erosion, and downstream sedimentation of channels.

Flooding as a natural hazard is a problem for Grand County and the rugged terrain in the area
increases the potential for flash flooding in some areas of the County. Major stream flooding on
Grand County streams is caused by snowmelt, which increases as temperatures rise. The total
duration of snowmelt floods is usually over a period of weeks rather than days. Snowmelt runoff
generally reaches its peak in June and recedes to a normal flow by mid-July or August. Flooding
concerns in the Rockies are usually associated with snow water equivalents (SWE) in the range
of 120-140% or higher according to the Colorado Water Conservation Board. Rains that occur
prior to mid-June do not increase the streamflow appreciably. However, after peak snowmelt
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runoff has occurred, rainfall usually increases the runoff. Heavy rains that occur in July and
August have potential to cause flash flooding, but rarely result in major flooding.

Stream gage records show almost all of the annual peak flows in Grand County occur between
April  and July as the result of melting winter snow accumulations. Spring runoff usually begins
the first week in April, increases to a peak by mid-June, and then returns to a normal flow by
early August.

Ice jam flooding generally occurs when warm weather and rain break up frozen rivers or any
time there is a rapid cycle of freezing and thawing. The broken ice floats down rivers until it is
blocked by an obstruction such as a bridge or a shallow area. An ice dam forms, blocking the
channel and causing flooding upstream (FEMA, 2005). Ice jam flooding can occur in Grand
County, but is rare due to the steeper gradient of rivers and streams. Windy Gap Reservoir has
helped mitigate ice jams on the Colorado River according to the HMPC.

Flooding due to debris blockage at bridges tends to be an issue in the County. Other sources of
flooding include localized storm water drainage problems that may not be represented on a flood
hazard map.

Geographic Location

The geographic extent of this hazard in Grand County is small�² 10-25% of the planning area
affected. The following is a discussion of the primary streams and rivers in the County that are
potential sources for flooding.

The Colorado River (originally called the Grand River) begins its journey in Rocky Mountain
National Park. Soon after leaving Rocky Mountain National Park, it enters Colorado's largest
natural lake, Grand Lake. From Grand Lake, it makes its way through Lake Granby and Shadow
Mountain Reservoir.

The Town of Grand Lake has flood hazard mapping along Little Columbine Creek, which drains
into Shadow Mountain Reservoir, and along the North Inlet, which drains into Grand Lake.

The Town of Hot Sulphur Springs has flood hazard mapping for the Colorado River. Specific
flood concerns are for the town�¶s water treatment plant.

The first major tributary to the Colorado is the Fraser River, which joins the Colorado River near
Granby. From Granby the Colorado heads through Hot Sulphur Springs, Byers Canyon and
Kremmling.

The Fraser River is a tributary of the Colorado River, approximately 32.5 miles in length. It
drains a large portion of the Middle Park basin in Grand County. The river beings just below the
continental divide on the north side of Berthoud Pass in the Arapaho National Forest. It flows
north-northwest past Winter Park, Fraser, and Tabernash, and joins the Colorado from the south
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two miles west of Granby. Its drainage area, from the Continental Divide at Berthoud Pass to
Leland Creek, is approximately 61 square miles. Its major tributary is Vasquez Creek, whose
confluence with the Fraser River is located in Winter Park.  Vasquez Creek has a drainage area
of approximately 28 square miles.

Along the Fraser River, the towns of Winter Park, Fraser and Granby are subject to flooding.
Winter Park has flood hazard mapping along the Fraser and its tributaries, Leland Creek,
Vasquez Creek, and Jim Creek. North of Winter Park, insufficient capacity of the culvert under
US Highway 40 restricts flood flows from Leland Creek, on the west side of the highway, from
entering the Fraser River.

Just downstream is the Town of Fraser with flood hazard mapping on the Fraser River and
Leland Creek, as well as the tributaries St. Louis Creek and Elk Creek. The Town of Granby,
near the confluence of the Fraser River and the Colorado River has flood hazard mapping for
both the Fraser River and its tributary Ten Mile Creek. Flooding along the Fraser River and its
tributaries occurs primarily in June and is largely due to snowmelt.

Willow Creek is a tributary of the Colorado River, approximately 35 miles long. It begins in
northwestern Grand County, in the Arapaho National Forest south of Willow Creek Pass at the
continental divide. It flows southeast, through Willow Creek Reservoir and joins the Colorado
three miles northeast of Granby. No flood hazard mapping is available for Willow Creek, but it
does have a history of flooding.

Muddy Creek is a tributary of the Colorado River, approximately 60.5 miles long. It drains
northwestern Grand County, in the Routt National Forest west of Rabbit Ears Pass at the
continental divide. It flows south, east, then southwest, and joins the Colorado near Kremmling.
According to the Grand County Flood Insurance Study (FIS) of 2008, there are no significant
flood hazards in the Town of Kremmling and no special flood hazards are mapped. However,
there is a history of flooding in the western part of town. Wolford Reservoir may provide some
flood protection. The railroad currently serves as a natural dam for the town�¶s wastewater
treatment plant.

Every community in Grand County is at risk to riverine flooding. Localized storm water flooding
can cause minor problems. According to the January 2, 2008 FIS, Kremmling does not have any
Special Flood Hazard areas identified. The effective flood insurance rate map (FIRM) for the
County was adopted in 2008. The digital FIRM (DFIRM) was used during the 2013 update to
refine the flood loss estimation. The DFIRM extent does not include the unincorporated County
and is limited to the incorporated areas, with the exception of Kremmling. A 100-year floodplain
generated with HAZUS by FEMA was used to represent the flood hazard in the unincorporated
areas.  Figure 3.10 is a map of Grand County�¶s DFIRM and HAZUS 100-year floodplain.
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Figure 3.10. Grand County DFIRM and HAZUS 100-Year Flood Zones
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Flood Protection Measures

The major flood protection measures along the Colorado River are Lake Granby and Shadow
Mountain Reservoir. Though these reservoirs are not designated as flood control, controlled
releases do provide some flood protection downstream.

Ritschard Dam (a.k.a Wolford Mountain Reservoir) is along Muddy Creek and though not
designated as a flood control dam, does provide some protection for the Town of Kremmling.
There is some concern that this earthen dam, completed in 1995, is settling twice as fast as the
expected rate (see Section 3.2.2 Dam Failure).

According to the County Flood Insurance Study, there are no structures in the Fraser River basin
specifically designed for flood protection. There are, however, several diversion structures and
railroad and road embankments that affect flooding. Water is diverted from the Fraser River, Jim
Creek, Vasquez Creek and Little Vasquez Creek by the Denver Water Board. Total capacity of
the diversion system is 750 cfs (Grand County FIS, January 2, 2008).

Highway US 40 traverses Grand County in a general northwest to southeast direction. Hydraulic
structures under the highway have sufficient capacity so that floodflows are generally unaffected.
However, north of Winter Park, insufficient capacity of the culvert under US 40 restricts flow
from Leland Creek, on the west side of the highway, from entering the Fraser River (Grand
County FIS).

The Denver and Rio Grande Western Railroad also traverses the County in a generally east-west
direction. Some minor ponding at crossings is expected, although most of the culverts do not
flow full.

No other structures such as dams, levees, canals, or other flood control devices were found to
provide protection from the 1% annual chance flood event.

Previous Occurrences

According to the flood insurance studies and NCDC, there is some evidence of significant
flooding in Grand County in recent years. Events of note from the studies, NCDC, and the
HMPC include the following:

�x July 5-6, 2011�²  A combination of heavy rain and spring runoff caused flash flooding
along St. Louis Creek. As a result, some of the streets in the town of Fraser were flooded.
Streamflow peaked at 353 cfs compared to the average streamflow for this time of year of
83 cfs. There was a washout on County Road 731. Property damage was estimated to    be
$5,000.

�x June, 2011 �± With a river basin snowpack at 277 percent of average for early June,
warmer temperatures in the high country at the start of the month intensified runoff in
mountain  valleys.  Water  was  running  near  or  at  bank  levels  along  most  rivers  and
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streams, with some flooding in low-lying areas from Parshall to Kremmling. A few
culverts were replaced, according to the Grand County Office of Emergency
Management. Muddy and Troublesome creeks were flooding and water levels at Willow
Creek were rising by a foot per day, according to the Bureau of Reclamation. Property
owners along Willow Creek reported widespread flooding. The C Lazy U Ranch dealt
with massive flooding in hay fields. The flows maxed-out the gauge at 1,200 cfs. A flow
of 1,500 cfs is considered a 500-year flood event on Willow Creek. On the Fraser River,
portions of the Fraser River Trail in town were damaged and river banks eroded. Repairs
were made in 2012.

�x June 7-8, 2010�²  Two days of high temperatures rapidly melted high-elevation snows
and created rampant runoff and flooding on the Fraser River. Peak river flows washed
out a culvert and driveway that accessed a home near Old Town Winter Park. Voluntary
evacuations were announced with concern for residents being unable to access
emergency services if the nearby bridges were to wash out.

�x May 18-24, 2008 �± Floods resulted on Muddy Creek near Kremmling from rapid melt of
above average snowpack in the contributing watershed. Damages consisted of roadways
being overtopped or damaged, debris accumulation, land erosion, and isolated cases of
structure inundation. Peak discharge was 902 cfs. Flooding on Troublesome Creek,
Tenmile Creek, Eightmile Creek, and the Fraser River caused minor damage to fields and
barns. No damage estimates were available (CWCB Flood Decision Support System and
2008 State of Colorado Flood Documentation Reports).

�x May 30, 2003 - Grand River Ditch Failure - The Grand River Ditch is owned by the
Water Supply and Storage Company. In May 2003 a 100 foot section of the ditch
breached about 2.4 miles south of La Poudre Pass, causing the water to cascade down the
slopes and into the Colorado River. Approximately 105 cubic feet per second (cfs) of
water from the Grand River Ditch spilled into the park for several hours at a location
where a natural water drainage was not already present, causing a large amount of rock,
soil, sediment and trees to be removed and transported downstream. The flood left a
visible scar on the mountainside, causing significant damage to a lodgepole pine and an
old growth riparian spruce/fir forest, Lulu Creek, the Colorado River and associated
wetlands and park visitor infrastructure. The breach occurred at a time when the Colorado
River was experiencing typical high water levels adding additional stress to downstream
road and foot bridges. The bridges were closed to the public for safety concerns. The
Water Supply and Storage Company was ordered to pay $9 million in damages to Rocky
Mountain National Park.

�x June 20, 2000�²  Heavy rain, up to 3.5 inches in an hour, deluged the streets, drains,
homes, and businesses in Granby. In many places, water was gushing out of the storm
drains because the drainage system could not handle the high volume of water. Some
hillsides were washed out and many yards had surface soil stripped clean. Water up to 2
feet in depth covered some of the city streets. Several offices and businesses were also
flooded.   The Granby Library, in the basement of Granby Town Hall, was also    flooded.
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Numerous books and computers were damaged, forcing the closure of the library for a 
week.

�x FEMA flood-related statistics show the town of Winter Park suffered a loss of nearly $6 
million in a flood-related event sometime after 1978. The precise date and circumstances 
of this event are not known (Grand County PDHMP, 2008).

The USACE Ice Jam Information Clearinghouse shows no recorded ice jam events in Grand
County between 1955 and 2013.

Potential Future Losses
*According to the Future Avoided Cost Explorer tool (F.A.C.E.), a future flood scenario using a
moderate climate (due to climate change) and a low estimated population growth (24,300),
would cause 2.7 million dollars in damages to Grand County buildings and bridges. If  the
scenario is changed to a more severe climate, it estimates 3.9 million dollars in damages.

The HMPC suggests that some level of flooding is almost an annual occurrence in  Grand
County. Zone A floodplains on FEMA FIRMs are often called the �µ100-year�¶ flood zone, but
really have a 1% annual chance of flooding any given year. The various FEMA zones  are
defined in Table 3.10.

Table 3.10.     FEMA Flood Zone Definitions and Probabilities

Zone Definitions

A
Areas with a 1% annual chance of flooding and a 26% chance of flooding over the lift
of a 30-year mortgage. Because detailed analyses are not performed for such areas;
no depths or base flood elevations are shown within these zones.

AE

Areas with a 1% annual chance of flooding and a 26% chance of flooding over the lift
of a 30-year mortgage. The �µE�  ́stands for Engineering Study and represents areas 
where base flood elevations have been determined. AE zones are now used on new 
format FIRMs instead of A1-A30 Zones.

AO

River or stream flood hazard areas and areas with a 1% or greater chance of shallow
flooding each year, usually in the form of sheet flow, with an average depth ranging 
from 1 to 3 feet. These areas have a 26% chance of flooding over the life of a 30- 
year mortgage. Average flood depths derived from detailed analyses are shown 
within these flood zones.

AH

Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, 
with an average depth ranging from 1 to 3 feet. These areas have a 26% chance of 
flooding over the life of a 30-year mortgage. Base flood elevations derived from 
detailed analyses are shown at selected intervals within these zones.

Shaded Zone X or
0.2%

Areas with a 0.2% annual chance of flooding; also referred to as the 500 year 
floodplain.

Source:https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&catalogId=10001&langId=-
1&content=floodZones&title=FEMA%2520Flood%2520Zone%2520Designations

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent%7EShowEvent%7E568134
https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&amp;catalogId=10001&amp;langId=-1&amp;content=floodZones&amp;title=FEMA%2520Flood%2520Zone%2520Designations
https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&amp;catalogId=10001&amp;langId=-1&amp;content=floodZones&amp;title=FEMA%2520Flood%2520Zone%2520Designations
https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&amp;catalogId=10001&amp;langId=-1&amp;content=floodZones&amp;title=FEMA%2520Flood%2520Zone%2520Designations
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Magnitude/Severity

Limited �² Minor injuries and illnesses; minimal property damage that does not threaten
structural stability; and/or interruption of essential facilities and services for less than 24 hours.

In Grand County, floods can cause minor injuries. Flood water, as well as debris from steep
tributary channels, can damage property and infrastructure and close roads. However, past flood
damages have been limited. While the overall severity for the County is limited, the severity for
certain jurisdictions within the County may be higher.

3.2.7 Hazardous Materials  Release

Hazard Description

Grand County is susceptible to accidents involving the transport of hazardous materials on
County roads and highways. A hazardous material is any item or agent (biological, chemical,
physical, radiological) that has the potential to cause harm to humans, animals, or the
environment, either by itself or through interaction with other factors. An accident could occur at
any time or as a result of a natural disaster. The release of hazardous materials can threaten
people and natural resources in the immediate vicinity of the accident, including residences,
resorts, and businesses along transportation routes.

The HMPC provided a commodity flow study, which examined the type and number of vehicles
that transport hazardous materials through the County, the type of material transported, and the
hazard class of the vehicles. Semi tractors/trailers, box trucks, and pick-up trucks are the most
frequently occurring type of vehicle transporting hazardous materials through Grand County.
Most trailer types are dump trucks, mixed cargo on flatbed trailers, mixed cargo in box trailers,
and MC-306 non-pressure trailers that usually contain fuel. Class 3 flammable liquids is the
most frequently occurring hazard class. This is consistent with the finding that fuel and gasoline
are two of the most frequently transported materials.

Geographic Location

The geographic extent of this hazard in Grand County is small�² 10-25 percent of the planning
area affected�² (based on historical experience), but depending on the type and quantity of spill
and the medium affected, the geographic extent could become large.

Colorado State Patrol has designated Colorado 9 from U.S. Highway 40 in Kremmling to I-70 in
Silverthorne as a hazmat route. Closure of Colorado 9 due to a hazmat incident could impact
commerce and tourism, particularly during ski season.  U.S. Highway 40 crosses the County
from east to west and is the alternate route to Salt Lake City and primary detour route for
closures of the I-70 corridor; trucks and tankers transporting hazardous materials may often use
this route. Past hazmat transportation incidents have occurred on Berthoud Pass, Byers Canyon,
and Rabbit Ears Pass. The Union Pacific railroad is another potential site of hazmat incidents in
the planning area.  An estimated 15-30 trains use the railroad each day.
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There are several Tier II  facilities in Grand County. The 2012-2013 reporting facilities are listed
in Table 3.11.

Table 3.11.     Reporting Tier II Facilities in Grand County: 201 9

Facility Jurisdiction Reporting Year
Century Link: Grand Lake Central Office Grand Lake 2019
Century Link: Granby Grouse Mountain Granby 2019
Century Link: Granby Central Office Granby 2019
Century Link: Kremmling San Toy Kremmling 2019
Century Link: Kremmling Central Office Kremmling 2019
Century Link: Radium NNS Central Office Radium 2019
Century Link: Radium Regen Radium 2019
Century Link: Fraser Regen Fraser 2019
Century Link: Fraser Main Central Office Fraser 2019
Elam-Fraser (Morrow Pit) Fraser          2019
Ferrellgas-Granby Granby 2019
First Transit, Inc. Winter Park 2019
Henderson Mill: Parshall 2019
MCI DBA Verizon- Kremco Kremmling 2019
Rocky Mountain National Park Estes Park 2019
Tri-State Generation and Transmission Fraser and Mettler Fraser 2019
Western Area Power Administration (WAPA):                                            
Granby Pumping Plant Granby 2019
WAPA: Granby Substation Granby 2019
WAPA: Kremmling Substation Kremmling 2019
WAPA: Willow Creek Pumping Plant Switchyard Granby 2019
Winter Park, CO Winter Park 2019

Source: CDPHE

Previous Occurrences

Hazardous materials incidents in Grand County have been relatively insignificant. Statistics from
the National Response Center, which serves as the sole national point of contact for reporting all
oil, chemical, radiological, biological, and etiological discharges into the environment anywhere
in the United States and its territories, indicate that between 2008 and 2012, 20 hazardous
materials incidents were reported in Grand County. The majority of the incidents were related to
gasoline and diesel fuel spills resulting from an accident (i.e., not from cargo). These events are
summarized in Table 3.12.

Table 3.12.     Hazardous Materials Incidents: 2008-2012

Date Description Type Cause Nearest City
   2/7/2020 Loose chain punctured saddle tank, Hwy 40, 

MP 190 near HSS during a blizzard. 100 
gallons of diesel was discharged.

  Mobile Loose chain 
punctured 
saddle tank

Hot Sulphur
Springs

   11/11/19 Estimated 40 gallons diesel fuel discharged 
onto ground from auxiliary tank in back of 
pickup truck, due to a vehicle rollover.

  Mobile   Rollover Unk

     7/10/19 Semi fuel-tanker rollover in Berthoud Pass.  
175 gallons of diesel spilled, driver injured.

  Mobile   Rollover Winter Park
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     2/1/17 Blue Valley Ranch in Kremmling �± loader 
tipped over spilling motor oil into ditch, operator
error, absorbents applied, material contained.

  Mobile Equipment 
tipped over

Kremmling

    9/22/15 Climax Molybdenum Co & Henderson Mill, 
hydrogen sulfide released in air due to 
phosphorous pentasulfide spill. Employees 
evacuated; no fatalities.

   Fixed   Spill/unk Parshall

    6/24/14 Coca-Cola (resp) tractor trailer collided with car,
150 gal diesel spilled on dirt shoulder. State 
Patrol-HM140113

   Mobile    Head-on        
collision

        Kremmling
HSS

2/19/2012

Caller reported that an electrical fire started in a
locomotive. While putting out the fire, 2 
employees were exposed to smoke inhalation.

Railroad non-
release

Equipment
failure      Granby

Date Description Type Cause Nearest City

1/9/2011

Caller reported that a 79 year old male 
passenger passed away from unknown causes
while aboard a passenger train. Caller stated 
that the individual had a do not resuscitate 
document with him.

Railroad non-
release Other Winter Park

5/15/2011

Caller reported a leak from a fuel tank from 
someone driving off with the nozzle still in the 
tank. There was a release of 110 gallons of 
gasoline. The gas entered a drain that goes to
a roadway on the property and back into a 
reclaim area of the facility. Fixed Operator Error Parshall

8/17/2011

Caller stated that a freight train struck and
fatally injured a trespasser near a grade 
crossing.

Railroad non-
release Trespasser Cliffton

9/4/2011

Caller reported a release of raw sewage from a 
clogged manhole due to an unknown cause at 
this time. Fixed Unknown Grand Lake

9/13/2011

Caller stated that a tractor trailer rolled off of the
highway, rupturing its saddle tanks. The caller 
stated that approximately 100 gallons spilled 
onto the soil. Mobile Unknown Kremmling

9/13/2011

A commercial truck drove off the right side of 
�W�K�H���U�R�D�G���D�Q�G���U�R�O�O�H�G�������ó���W�L�P�H�V�����7�K�H���U�L�J�K�W���I�X�H�O��
tank was crushed in the crash. Approximately 
150 gallons of fuel leaked onto the ground. Mobile

Transport
Accident

8/6/2010

Caller reported a spill of diesel fuel from a 
tanker truck due to a transportation accident. 
The caller stated that the tanker truck rolled 
over. No injuries were reported. The caller 
stated the truck was upright but the tanker had
rolled over. Mobile

Transport
Accident Kremmling

8/6/2010

Caller reported a discharge of diesel fuel from a
tanker truck that rolled over as the result of a 
single vehicle accident. Mobile

Transport
Accident Kremmling

8/17/2010

Caller stated that there was a release of 2,000
gallons of automatic transmission fluid from a 
tanker truck. The cause was due to a 
transportation accident. There was no 
waterway impact. The number of injuries was 
unknown. An investigation was conducted 
following the accident. Mobile

Transport
Accident Kremmling

Source: U.S. Coast Guard National Response Center
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Other past events include a tanker crash on Berthoud Pass in 2003, a tanker crash in Byers
Canyon which spilled product into the Colorado River, three major train derailments, and
accidents near Rabbit Ears Pass due to poor visibility and winding, narrow roads.

Probability of Future Occurrence

Highly Likely �² Near 100 percent chance of occurrence next year or happens every year

Transportation- related hazardous materials incidents occur in Grand County every year. These
are most often fuel spills that are not related to the cargo being transported. Based on previous
experience, the probability of a spill of a nonfuel hazardous material or a spill with significant
impact to people, the environment, or the economy is much less likely.
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