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EXECUTIVE SUMMARY

The purposeof naturalhazardamitigationis to reduceor eliminatelong-termrisk to peopleand

propertyfrom naturalhazards GrandCounty and participatingjurisdictionsfirst developedhis

multi-hazardmitigation plan in 2008to reducefuture lossesto the Countyandits communities
resultingfrom naturalhazards.The plan was updatedin 2013 (submitted2015)in accordanct
with the requirement®f the DisasterMitigation Act of 2000 andto maintaineligibility for the

FederalEmergencyManagementAgency (FEMA) Flood Mitigation Assistance Pre-Disaster
Mitigation, Hazard Mitigation Grant Programs.Since the original developmentof this plan,

FEMA guidancefor local hazardmitigation planshasbeenrefined and updated.This plan was

updatedn 2020to be consistentvith the new FEMA guidanceandwith GrandCounty$ current

hazard mitigation priorities and risks.

The GrandCouny Multi-HazardMitigation Planupdateis a multi-jurisdictionalplanthatcovers
the following local governmesatand special districts

Grand County

Town of Fraser

Town of Granby

Town of Grand Lake

Town of Hot Sulphur Springs
Town of Kremmling

Town of WinterPark

Fire Protection Districts
Denver Water
NorthernWater

Three Lakes Watershed Association

The County$ planningprocesdollowed a methodologyprescribedoy FEMA, which beganwith
the reconveningof the Hazard Mitigation Planning Committee (HMPC) comprisedof key
stakeholdersfrom Grand County, participating jurisdictions, neighboring counties and
stakeholdersand stateandfederalagenciesThe HMPC conductedan updatedrisk assessment
that identified and profiled hazardsthat posea risk to Grand County, assessedhe County$
vulnerability to thesehazards,and examinedthe capabilitiesin placeto mitigate them. New
methodologieswere usedwhere possibleto provide a more thoroughrisk and vulnerability
assessmentThe County is vulnerableto several hazardsthat are identified, profiled, and
analyzedin this plan. Wildfires, severewinter weather,and avalanche are amongthe hazards
that can have a significant impact on the County.

Baseduponthe risk assessmenthe HMPC revisitedthe goalsandobjectivesidentifiedin 2008
for reducing risk to hazards. The goals and objectives of this multi-hazard mitigation plan are to:

Grand County, Colorado 6
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Goal 1: Reduce the loss of life and personal injuries from hazaadis 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 potentighpactto the Countyand participatingurisdictionsfrom

transported hazardous materials
Identify and characterize facilities and companies that regularly recenansport

hazardousnaterials

Reduce disease outbreak occurrences and severity

Minimize the impact of winter storsron 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 anglementatiorof 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 physcal mitigation actions for higrisk landslide hazard are

Goal 4: Minimize economic losses

Reduce financial exposure and ditga expenditures of countylinicipalgovernments and

specialdistricts

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 changeand pressurdrom populationgrowth will challengeGrandCounty$ economy.
Changesin global climate patternsshow Coloradofaces more frequentand intensehazards.
Thesedrivers warn of increasedvulnerabilities, economic disruption, and loss of life and

Grand County, Colorado 7
Multi-Hazard Mitigation Plan 2020



ecosystem services.

To takeanin-depthlook at potentialfuture economicimpactsof flood, drought,andwildfire on
specificsectorsof GrandCounty$ economy FutureAvoided CostExplorer wasused.Througt
the F.A.C.E. dashboardGrand County OEM was able to explore how drought, flood, anc
wildfire may causeeconomicdamagesaundera low- or high-impactfuture, using a variety of
climate and population scenarios.

To meetidentified goalsandobjectivesthe planrecommendshe mitigation actionssummarizes
in Chapter4 of this planandin thejurisdictionalannexs. Thelist of actionitems from 201£ was
reviewedby the HMPC. Committeemembersnotedwhich actionswere completed deleted,or
ongoingand providedreasonsvhy thesedecisionswvere made. Countyentities alsc develope:
new actionswhich areincludedin Chapter4 and the jurisdictional annexesEachaction item
describesa plan, priority level, backgroundinformation, ideasfor implementationyesponsible
agency, timeline, cost estimate, and potential funding sources.

This hazardmitigation plan will be formally adoptedby the Grand County Board of County
Commissioners and the governing bodies of each participating municipality.

The next Plan update will bie 2025

Grand County, Colorado 8
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1 INTRODUCTIONAND
PLANNING AREA PROFILE

1.1 Purpose

GrandCountyandseveralparticipatingjurisdictionspreparedhis local hazardmitigation planto
guidehazardmitigation planningto betterprotectthe peopleandpropertyof the Countyfrom the
effectsof hazardevents.This plan demonstratethe communitiesfcommitmentto reducingrisks
from hazardsand servesas a tool to help decision makersdirect mitigation activities and
resourcesThe plan is intendedto be a living documentthrough ongoingimplementationand
regular updatesevery five years.The original plan was developedin 2008 and underwenta
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 alsodevelopedo makeGrandCounty and participatingjurisdictionseligible for
certainfederaldisasterassistancespecifically FEMA § pre- andpost disastemitigation grants
as well as to make the County more disastgistant.

1.2 Background and Scope

Eachyearin the United Statesnaturaldisasterdakethe lives of hundredsof peopleandinjure

thousandsmore. Nationwide, taxpayerspay billions of dollars annuallyto help communities,
organizationspusinessesand individuals recoverfrom disastersThesemoniesonly partially
reflect the true costof disasterspecauseadditionalexpenseso insurancecompaniesand nort

governmentalorganizationsare not reimbursedby tax dollars. Many natural disastersare
predictable,and much of the damagecausedby these events can be alleviated or ever

eliminated

Hazardmitigation is definedby FEMA as 3Jany sustainedaction takento reduceor eliminate
long-termrisk to humanlife and property from a hazardevent.” The resultsof a three-year,
congressionallynandatedndependenstudy to assesguture savingsfrom mitigation activities
providesevidencethat mitigation activities are highly cost-effective.On average,eachdollar

spenton mitigation savessocietyan averageof $4 in avoidedfuture lossesin additionto saving
lives and preventinginjuries (National Institute of Building ScienceMulti-Hazard Mitigation

Council 2005).

Grand County, Colorado 11
Multi-Hazard Mitigation Plan 2020



Hazardmitigation planningis the processhroughwhich hazardghat threatencommunitiesare
identified, likely impacts of those hazardsare determined, mitigation goals are set, and
appropriatestrategiego lessenimpactsare determinedprioritized, andimplementedThis plan
documentsGrand County$ hazardmitigation planning processand identifies relevanthazards
andvulnerabilitiesand strategieshe County and participatingjurisdictionswill useto decrease
vulnerability and increase resiliency and sustainability in Grand County.

The Grand County Multi-Hazard Mitigation Plan is a multi-jurisdictional plan that
geographicallycoverseverythingwithin Grand County$§ jurisdictional boundarieghereinafter
referredto asthe planningarea).Unincorporatedsrand County andthe following communities
and special districts participated in @@20planningprocess:

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 preparedpursuantto the requirementsof the DisasterMitigation Act of 2000
(Public Law 106-390) and the implementingregulationsset forth by the Interim Final Rule
publishedin the Federal Registeron February26, 2002, (44 CFR T and finalized on
October31, 2007. The 2007 amendmentsiso incorporatemitigation planningrequirementsof
the Flood Mitigation Assistanc€FMA) programauthorizedoy the NationalFlood InsuranceAct
of 1968.While the DisasterMitigation Act emphasizedhe needfor mitigation plansand more
coordinatedmitigation planning and implementationefforts, the regulationsestablishedthe
requirementghat local hazardmitigation plansmustmeetin orderfor a local jurisdictionto be
eligible for certainfederaldisasterassistancand hazardmitigation funding underthe RobertT.
Stafford Disaster Relief and Emergency Act (Public Law 93-288).

Information in this plan will be usedto help guide and coordinatemitigation activities and
decisionsfor local land usepolicy in the future. Proactivemitigation planningwill help reduce
the cost of disasterresponseand recoveryto communitiesand their residentsby protecting
critical community facilities, reducing liability exposure and minimizing overall community
impacts and disruptions.

Grand County, Colorado 12
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The GrandCountyplanningareahasbeenaffectedby hazardsn the pastandis thuscommittedto
reducingfuture impactsfrom hazardeventsand becomingeligible for mitigation-relatedfederal
funding.

This plan addressesatural hazardsand one manmadehazarc® hazardousmaterialsrelease.
Although the membersof the Grand County HazardMitigation PlanningCommittee(HMPC)
recognizehatFEMA encouragesommunitieso integratemanmadéiazardsnto the mitigation
planning processthe scopeof this effort did not addressother manmadehazardsfor several
reasonsFirst, many of the planning activities for the mitigation of thesehazardsare either
underwayor completeand are addressedn the emergencyoperationsplan for Grand County.
Secondthe DisasterMitigation Act of 2000requiresextensivepublic informationandinput, and
this is in direct conflict with the confidentiality necessaryn planningfor chemical,biological,
and radiologicalterrorism. Thus the HMPC determinedit was not in the planningarea$§ best
interests to publicly share specific information about its vulnerability to manmade hazards.

1.3 Jurisdictional Annexes

Eachjurisdiction participatingin this plan developedits own annex,which providesa more
detailedassessmerf thejurisdiction § uniquerisksaswell astheir mitigation strategyto reduc
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 tharisdiction

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

Grand County, Colorado 13
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Jurisdictional Annexes

Appendix A References

Appendix B Planning Process Mater

Appendix C Mitigation Action Alternatives and Priorities
Appendix D Hazard Mitigation Planning Committee
Appendix E Plan Adoption

1.5 Planning Area Profile

Figure 1.1shows 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 s locatedhigh in the ColoradoRockiesalong the west side of the Continental
Divide. Its land areaencompasseapproximatelyl,846squaremiles andis locatednorthwestof

the geographiccenterof Colorado.Major transportatiorcorridorsinclude Highways40, 9, 14,

34,125,and 134. The Countyis boundedby Jacksonnorth), Larimer (northeast)Boulderand
Gilpin (east),Clear Creek (southeast)Summit (south), Eagle (southwest),and Routt counties
(west). The Countyis known for its sceneryand outdoorrecreationopportunities.The western
sectionof Rocky Mountain National Parkis locatedin Grand County. Otherimportantnatural
resourcesn the County include ArapahoNational RecreationArea, nationalforests(Arapaho
and Routt), national wildernessareas(Byers Peak, Indian Peaks,Never Summer,Ptarmigan
Peak, Sarvis Creek, and VasquezPeak), the Continental Divide National Scenic Trail, and
national scenic byways (Colorado River Headwaters and Trail Ridge Road/Besadw).

The County$ topographyincludes broad mountain valleys flanked by high peaks. Several
mountainrangesconvergein the County,including portionsof the Gore Range Williams Fork
Mountains, Rabbit Ears Range,Front Range,and the entirety of the Never SummerRange.
Elevationsrangefrom 7,300feetalongthe ColoradoRiver in the Gore Canyonto 13,553feetat
the summit of Pettingell Peak on the Continental Divide (Grand County CWPP, 2006).

Vegetationvaries basedon elevation. The lowest elevationareasare composedprimarily of
sagebrushshrub land At around 9,000 feet and above, coniferous forest predominates.
Timberlineis locatedat approximatelyl 1,500feet, with areasabovethatelevationcomprisedof
snow, rock, and alpingindra.

The Countyhasone major drainagebasin,that of the UpperColoradoRiver Basin. The specific
portion that lies in Grand County is the Middle Park Basin. The ColoradoRiver flows soutf
from its headwateré the northeastCountyandtraversegso the southwestornerof the County.
There are severalreservoirsin the County, including ShadowMountain Lake, Lake Granby,
Wolford Mountain Reservoir,and Williams Fork Reservoir. These reservoirsimpound the
Colorado River, Muddy Creek, and Williams Fétker.

Mean summertemperaturegypically range from the mid- to high-50s, with summer high
temperaturegeachingthe 70s. Individual days with temperaturesn the 80s and 90s have
occurredduring hottersummersWinter lows havedroppedbelow f )thoughaveragewinter
temperaturesre typically in the teensand low winter temperaturesare in the single digits
(Western Regional Climate Center, 2013). Grand County is known for its extreme cold
temperaturesand the relative humidity is quite low throughoutthe year. Much of the annual
precipitation comesin the form of winter snow, but afternoon summerthunderstormsare
common.Snowis possibleat anytime of yearin the highestelevationsThe averagerainfall and
snowfallis approximately 12 inchesand128inchesa yearrespectivelyln addition,Winter Park
Resot boastsan average365 inchesof precipitatior a year, mostly in snowfall (Grand County
CWPP2006).
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1.5.2 Climate Change

The earth is warming andimate change is affecting Colorado. Temperatures have increased by
DOPRVW f) LQ WKH ODVW FHQWXU\ ZLWK WKH GHFDGH
years ago. The& RORUDGR & OHPDRMLHQBE QWHPSHUDWXUH DQG SUHFLSL
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
SUHFLSLWDWLRQ IDOOLQJ LQ ODWH ZLQWHU VQRZ LV PHOWLQ
Colorado River. Since the 19%0the 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 othéafe|

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.
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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 theWbitghiking 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 tréethe 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,o0f%20new%20bugs%20each%20year.
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1.5.3 Population

GrandCountyhadthe 32"d|argestpopulationof the 64 countiesin Coloradoasof the2010U.S.
Census.Grand County grew by 19.3 percentbetween2000 and 2010. The estimatedCounty
populationin 2010was14,843,up from 12,442asof the2000U.S. Census2012estimategplace
the populationat 14,195.The majority of the County$ populationis in unincorporatecareas.
2020 census data et yet available for the towns as of thetimg of this plan update.

Table 1.I. _ 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

201¢ U.S. Censusdemographicand social characteristicestimatesfor Grand County are shownin Table 1.2.
Characteristicpercentagegor the towns are from 2015 due to the U.S. Censuswebsitenot being able to offer
statistics for municipalities under 5,000 in population.

Table 1.2. Grand County bemographic and Soclal Characteristics

Grand Grand Hot Sulphur Winter
Characteristic County Fraser Granby Lake Springs Kremmling 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

GrandCountywascreatedon February2, 1874 from a portion of SummitCounty. It contained
landto the westernandnorthernbordersof the State which is now in presentday Moffat County
and Routt County. On January29, 1877, Routt County was createdand Grand County was
reducedto its currentwesternboundary.When valuable mineralswere found in North Park,
GrandCountyclaimedthe areaaspartof its county,a claim Larimer Countyalsoheld. It took a
decisionby the ColoradoSupremeCourtin 1886to declareNorth Parka partof Larimer County

and thus Grand Counfynorthern boundary was set.

1.5.5 Economy

The largestindustry in Grand County is tourism and accompanyingservicesprovided. It is
estimatedthat two million visitors come to Grand County each year to enjoy a diverse
recreationakxperienceTourismactivitiesinclude but are not limited to: skiing, snowmobiling,
hunting, fishing, boating, hiking, golf, camping,mountainbiking, sightseeingdining, lodging,
and shopping. Thesetourism activities dependon a healthy forest, beautiful scenery,water
guality, air quality, and public safety.

Propertydevelopmenandconstructiorof commercialrecreationalandresidentiakiteshasseer
adramaticrisein the lastdecadeThe logging andtimber industrieshaveanincreasecresence
dueto the mountainpine beetleepidemicthatimpactedGrandCounty.The Climax Molybdenun
Compay, andHendersorMine continueto be importantcontributorsto the County§ economy.
Remainingproductionand agricultureentities, found mostly in the westernportion of Grand
County, continueto be a vital componentof the County$ heritageand economy.However,
production agriculture is in decline due to land values, commodity market prices, rising
operational costs, and development pressures (Grand County QOI8IP,

According to the 2010 U.S. Census,the industriesthat employedthe highestpercentage®f
Grand County$ labor force were construction (19.0%); arts, entertainment,recreation,
accommodationandfood serviceg(17.2%);retail trade(12.9%);finance,insurancereal estate,
and rental and leasing(9.3%); and educationalservices,and health care and social assistance
(8.0%). Selecteconomiccharacteristicsor Grand County from the 2010 Censusare shownin
Table 1.3 Characteristics for Grand County are for the entire County.
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2 PLANNING PROCESS

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.

2.1 Background on Mitigation Planning in Grand County

The Grand County Office of EmergencyManagementecognizedthe needand importanceof
this planandwasresponsibldor initiating the plan § original developmenin 2008andthe 2013
updateprocesswhich includedsecuringfunding. Thefirst versionof this plan wasapprovedoy
FEMA in 2008. Sincethe original developmenbf the plan, the County contractedvith AMEC
EnvironmentandInfrastructur AMEC) in 2013to facilitate the updateof a multi-jurisdictional,
multi-hazard mitigation plan. AME® role wago:

X Assist in convening a Hazard Mitigation Planning Committee (HMPC) for the Cthaity
incorporates key stakeholders and representatives from each partigynédtigtion

x Identify and invite new stakeholders to participate in the plan updatess

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 follekNy §
planningguidance

x Facilitate the planningrocess

x Identify the data requirements that the HMPC can provide and conduct the reselarch
documentation necessary to augment dias

x Develop and facilitate the public inputocess

X Produce the draft and final pldocuments

x Coordinate the Colorado Office of Emergency Management, Colorado @atservation
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
participatingurisdictions

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 updateprocessthe HMPC updatedeachsectionof the previously approve:
plar to include new information and improve the organizationand formatting of the plan$
contents.The HMPC and AMEC analyzedeach section using FEMA $ local plan update
guidance(July 2008 and 2011 Local Mitigation PlanReview Tool) to ensurethat the plan met
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the latest requirementsUpon review, the HMPC and AMEC determinedthat nearly every
sectior of the planwould needrevisionor reorganizatiorio align with the latestFEMA planning
guidanceand requirementsThus, the 2013 plan hasbeensignificantly revisedfrom the 2008
version with relevant information carried over to the upddeeaidiment.

Revisionsincludedcombiningseveralchaptersof the 2008 plan andreorganizingthe document
in a format that more closely follows the FEMA local mitigation plan review crosswalk.The

2013updaterevisedthe list of profiled hazardseliminatingseveralthatfell outsideof the scope
of hazard mitigation planning. Other hazardswere profiled in greater detail and overall

vulnerability was analyzed more thoroughly. New GIS maps and methodswere used to

substantiallyymprovethe plan and quantify the loss potentialto varioushazardsvherefeasible.
The 2013 plan updateanalyzedhow risk varied acrossthe participatingjurisdictions,including

the fire protection districts and other special districts.

The planning processsectionof the 2013 plan updateenhancedhe original planning process
discussionn the 2008 plan. The step-by-steprocesausedin the 2013 plan updateis similar to
that of the 2008 plan, thoughthe 2013 processis organizedto be more closely aligned with
FEMA guidance.Notes of how various sectionsof the 2008 plan were improved or altered
during the updateare noted where appropriatein the narrative of the planning processthat
follows.

2.3 Multi-Jurisdictional  Participation

&)5 SHTXLUHPHQW ¥ D OXOWL MXULVGLFWLRQDO SODQV
long as each jurisdiction has participated in the process and has officially adopted the plan.

GrandCountyinvited everyincorporatedown andspecialdistrictin the Countyto participatein

the multi-jurisdictional GrandCountyMulti-HazardMitigation PlanUpdate. Outreachexpande

to include the fire protectiondistricts and other specialdistricts during the 2013 update.Two

water districts recognizedthe linkage betweenwatershedhealth and hazard mitigation and
participatedin the effort. The DisasterMitigation Act requiresthat eachjurisdiction participate
in the planningprocessandofficially adoptthe multi-jurisdictionalhazardmitigation plan. Each
jurisdiction that choseto participatein the planningprocessand developmenbf the plan or its

updatewasrequiredto meetstrict plan participationrequirementslefinedat the beginningof the
process, which included tifi@lowing:

Designate a representative to serve orHi&C
Participate in HMP@neetings

Complete and return the AMEC Data Collect®uide
Identify mitigation actions for thelan

Review and comment on planafts

X X X X X X

provideanopportunity for them to comment on thian
x Formally adopt the mitigation plan and re-adopt eveygdss
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An effort was madeduring the 2020 updateto keepup the multi-jurisdictional participation.In

the table below, representativs for eachjurisdiction attendedmeetings,helped collect data,
identified mitigation actionsandimplementatiorstrategiesandreviewec annexdrafts. Table2.1

showsthe atterdanceof representativeat the 2020HMPC meeting; sign-insheetsareincluded
in Appendix B: PlanningProcessDocumentationJurisdictionsthat could not attendmeetings
communicatedwith the planning team via email and/or phone during the update processto

submit materials needed for the update.

Table 2.1. Jun sdictional Participatt on in 2020 HMPC Meetings

Jurisdiction Kickoff Meeting HMPC Mtg
Grand County 9

Town of Fraser 9 B
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 paticipating jurisdiction in 2020

2.4 The 10-Step Planning Process

For this 2020 updat&rand CountyDEM establisled the framework and process for this planning
effort using FEMAS Local Multi-Hazard MitigationPlanning Guidanc€2008) and the State and
Local Mitigation Planning How-To Guides (2001), which incls®ulti-Jurisdictional Mitigation
Planning(2006). The2020 update follows thguidance andhis planwhich are structured around

a four-phas@rocess:

1) Organizeresources

2) Assesgisks

3 Develop the mitigation plan

4) Implement the plan and monitor progress
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In 2013 AMEC integrateda detailed10-stepplanning processusedfor FEMA § Community
Rating System(CRS) and Flood Mitigation Assistancgrograms which wasfollowed in 202Q
Thus,the modified 10-stepprocessusedfor this plan meetsthe funding eligibility requirements
of the HazardMitigation Assistancegrants(including HazardMitigation Grant Program,Pre-
DisasterMitigation program Flood Mitigation AssistanceRepetitiveLossandSevereRepetitive
Lossgrants),CommunityRating System,, andthe flood control projectsauthorizedby the U.S.
Army Corpsof EngineerUSACE). Table2.2 showshow the modified 10-stepprocesdits into
FEMA $§ 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)(1) 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 | Organize Resources
Step 1: Organize the Planning Effort

GrandCountyOffice of EmergencyManagemenestablislec the frameworkandorganizatiorfor
the developmenbf this 2020 updae. In January2020, key county, municipal, and other local
governmentndinitial stakeholderepresentative wereidentified. Email invitations, with flyers,
were sentout to invite themto participateas a memberof the HMPC andto attenda kickoff
meeting. Representativefrom the following County and municipal departmentsand special
districts participated on the HMPC and the development optae:
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Grand County

Grand County Office of Emergentjanagement
Grand County Publielealth

Grand County Department of NatuRésources
Grand County Road a®ridge

Grand County Sherif$ Office

X X X X X

Participating Jurisdictions

Town of Fraser

Town of Granby

Town of Hot SulphuSprings
Town of WinterPark

East Grand Fire Protectid@istrict
Grand Fire ProtectioBDistrict
Grand Lake Fire Protectidbistrict
Hot Sulphur Springs/Parshall Fire Protectiistrict
3 Lakes Watershed Association
NorthernWater

DenverWater

X X X X X X X X X X X

Other Government and Stakeholder Representatives

Colorado Division of Fire Prevention & Control
Colorado Geologicaburvey

Colorado State ForeService

U.S. ForesBervice

U.S. Bureau oReclamation

U.S. Bureau of LanManagement

Senator Benne§ Office

FEMA RegionVIII

Winter ParkResort

X X X X X X X X X
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The plan updateprocesofficially beganwith a kickoff meding in Fraser,Colorado,on January
23, 2020 The Grand County Office of EmergencyManagementemailed invitations to the
kickoff meetingto county, municipal, district, state,and other stakeholderepresentativesthe
invite letter is included in Appendix B.

The DisasterMitigation Act requiresthat eachjurisdiction participatein the planning process
and officially adopt the multi-jurisdictional hazard mitigation plan and re-adoptduring the
update.A planning committee was createdthat includes representativegrom participating
jurisdictiors, departmentsof the County, and other local, state, and federal organizations
responsiblefor making decisionsin the plan and agreeingupon the final contents.Kickoff
meeting attendeesdiscussed potential participants and made decisions about additional
stakeholders to invite to participate on HPC.

The HMPC contributed to this planning process by:

providing facilities formeetings,

attendingmeetings,

collectingdata,

managing administrativeetails,

making decisions on plan process andtent,

submitting mitigation action implementatiamrksheets,

reviewing and editing draftand

coordinating and assisting with public involvement and ptioptions.

X X X X X X X X

The HMPC communicatedduring the planning processwith a combinationof face-to-fae

meetingsyirtual meeting, andemailcorrespondenc. The HMPC mettwice duringthe planning

period (January23, 2020 to June 25, 2020. The sign-in sheetsand agendador eachof the
meetingsare includedin AppendixB. The plan was also discussedt other ongoingmeetings,
including an LEPC meetng held on Januaryl6, 2020,in Granby Note: dueto the Coronavirus
Pandemic HMPC meeting#2 was heldin severalocations,with particigantsjoining in virtually

by WebEx

Table 2.5. Schedule ot HMPC Meetings

Meeting Topic Date

Kickoff Introduction to DMA and the planning process; January 23, 2020

Meeting Identification of hazards impacting Grand County

HMPC #2 Review of updated risk assessment; June 4, 2020
Review of goals and objectives
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During thekickoff meeting,GrandCountyOEM presentednformationon the scopeandpurpos:

of the planupdate participationrequirement®f HMPC membersandthe proposedrojectwork

plan and schedule Note: the original scheduleof meetingswas altereddue to the Coronavirus
Pandemic.Plansfor public involvement (Step 2) and coordinationwith other agenciesand
departments(Step 3) were discussed.Hazard identification requirementsand data were
discussedaswell aspasteventsjmpacts, andfuture probability for eachof the hazardsequired
by FEMA for considerationin a local hazad mitigation plan. Participantswere given a Date

Collection Guide to facilitate the collection of information neededto supportthe plan update,
such as data on historic hazardevents,valuesat risk, and current capabilities. Action ltem

worksheetswere also passedout. New and former participantscompletedand returnedthe
worksheetsand data collection guides to Grand County OEM, or provided information to

incorporate.

Step 2: Involve the Public

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.

At the kickoff meeting the HMPC discussedptionsfor soliciting public input on the mitigation
plan and developed an outreach strategy by consensus.

During the plan update$§ drafting stage,the HMPC provideda link to the updatedplan, asar
opportunityfor public input during the planningprocessprior to finalization of the planupdate.
The public wasgiventhe opportunityto answerquestionsandoffer their input througha County
webpage. The webpage results were sent to the County Emergency Manager for collection.

[Public ®mmens will be placed at the end of this Flan

Grand County, Colorado 27
Multi-Hazard Mitigation Plan 2020



Step 3: Coordinate with Other Departments and Agencies

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.

Thereare numerousorganizationsvhosegoalsandinterestsinterfacewith hazardmitigationin
Grand County. Coordinationwith theseorganizationsand other community planning efforts is
vital to the succesf this plan update.The Grand County Office of EmergencyManagement
invited otherlocal, state,and federaldepartmentsand agenciedo the kickoff meetingto learn
aboutthe hazardmitigation planninginitiative. Many of the agenciegarticipatedhroughouthe
planning processon the HMPC and were listed previouslyin Step 1: Organizethe Planning
Effort.

As part of the coordinationwith other agenciesthe HMPC collected and reviewed existing
technical data, reports,and plans. State and federal agencydata sources,including National
Weather Service web pages and FEMA Flood Insurance Studies, were used to collect
information. Grand County and its communitiesuse a variety of comprehensiveplanning
mechanismssuch as land use and generalplans, emergencyoperationsplans, and municipal
ordinancesand building codes, to manage community growth and development. This
informationwas usedin the developmentind updateof the hazardidentification, vulnerability
assessmengnd capability assessmerdandin the formation of goals,objectives,and mitigation
actions.Thesesourcesaredocumentedhroughouthe plan,in the capabilityassessmersections
of eachjurisdictional annex,and in Appendix A ReferencesOther planning mechanismghat
were usedin the developmenbf the Multi-Hazard Mitigation Plan Updateinclude (but are not
limited to):

Community Wildfire Protection Plans for each of the fire protedlistricts
Fraser Comprehensiyan

Grand County Mastd?lan

Grand County Emergency Operatidtian

Grand Lake Comprehensive Land Wdan

Kremmling Comprehensivelan

Upper Colorado Headwaters Wildfire/Watersiegessment

X X X X X X X

Sources are named throughout the plan update wherever these and other documents were used.
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Phase 2 Assess Risk
Step 4: Identify the Hazards

During the 2008 planningprocessthe HMPC identified the naturalhazardghat haveimpacted
or could impactcommunitiesin Grand County. The HMPC discussegasteventsand impacts
and future probability for eachof the hazardsrequiredby FEMA for considerationn a local

hazardmitigation plan. The current HMPC refined the list of hazardsto makeit relevantto

GrandCounty in 2020. Web resourcesexisting reportsand plans,andexisting GIS layerswere
usedto compile information about past hazardeventsand determinethe location, previous
occurrencesprobability of future occurrencesand magnitude/severityf eachhazard.The

GrandCounty Data Collection Guide distributedat the kickoff meetinghelpedidentify hazards
andvulnerabilitiesspecificto the participatingjurisdictions.Informationon the methodologyanc

resources used to identify and profile hazards is provided in Se8tib3s2.

Step 5: Assess the Risks

After profiling the hazardghat could affect GrandCounty,the HMPC collectedinformationto
describethe likely impactsof future hazardeventson the participatingjurisdictions. This step
included two parts: a vulnerability assessment and a capability assessment.

Vulnerability Assessmer? Participatingjurisdictionsinventoriedtheir assetsat risk to natural
hazard$ overallandin identified hazardareas.Theseassetsncludedtotal numberandvalueof
structuresgritical facilities andinfrastructure natural,historic,andculturalassetsandeconomic
assetsThe HMPC alsoanalyzeddevelopmentrendsin hazardareas.The DFIRM wasusedto
refine the estimateflood lossesduring the update,where availablefor the NFIP participating
communities.

Capability Assessmen? This assessmentonsistedof identifying the existing mitigation
capabilitiesof participatingjurisdictions. This involved collecting information about existing
governmenprogramspolicies,regulationsprdinancesand plansthat mitigateor could be used
to mitigaterisk to disastersParticipatingjurisdictionscollectedinformationon their regulatory,
personnelfiscal, andtechnicalcapabilities,aswell asongoinginitiatives relatedto 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 secondHMPC meeting, goals and objectivesfor the overall multi-jurisdictiona
mitigation plan updatewere discussedPastactionswere considered;whetherthey were still
viable or completedlhe final goals and objectives are further discussed in Chapter 4.

Step 7: Review Possible Activities

The HMPC identified and prioritized mitigation actionsat the secondmeeting(virtual due to
COVID-19). Severalaction items (county, municipality or specialdistrict) were found to be
duplicatesof otheractionitems. Otheractionitemswerefound to be outdatedand shouldhave
beenpulled during the last update.For relevantaction items identified in the last plan, each
jurisdiction provided input on any progress made.

Step 8: Draft the Plan

Wher the first completedraft of the plan updatewasdong the draft was madeavailableonline
and in hard copy for review and commentby the public and other agenciesand interested
stakeholdersThis review period was from August 3-August 14, 2020 Methodsfor inviting
interestedpartiesandthe public to review and commenton the plan were discussedn Steps2
and3, andmaterialsareprovidedin AppendixB. Commentsvereintegratednto a final draft for
submittal to the Colorado Office of EmergencyManagementColorado Water Conservation
Board, and FEMA Regioxlll.

Phase 4 Implement the Plan and Monitor Progress
Step 9: Adopt the Plan

To securebuy-in and officially implementthe plan, the governingbodiesof eachparticipating
jurisdiction adoptedthe plan and their jurisdictional annex.Scannedcopiesof resolutionsof
adoption are included in the Appendix#Plan Adoption.

Step 10: Implement, Evaluate, and Revise the Plan

The HMPC developedand agreedupon an overall strategyfor plan implementationand for
monitoringand maintainingthe plan over time during Meeting#2. This strategyis describedn
Chapter 5 and was updated in 2013.
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3 RISK ASSESSMENT
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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.

As definedby FEMA, risk is a combinationof hazard,vulnerability, and exposure.dt is the
impactthat a hazardwould haveon people,services facilities, and structuresn a community
anc refersto thelikelihood of a hazardeventresultingin anadverseconditionthatcausesnjury
or damage’ This chapterwill examinehazardsand vulnerability. Jurisdictionalannexedo the
plan discussthe capabilitiesfor eachof the participatingjurisdictionsaswell asthe hazardsand
vulnerability particular to theigrea.

Therisk assessmemirocessdentifiesandprofilesrelevanthazardsandassessethe exposureof

lives, property,andinfrastructureto thesehazardsThe goal of therisk assessmens to estimate
the potentiallossin GrandCounty,includinglossof life, personainjury, propertydamageand
economicloss, from a hazardevent. The risk assessmerdrocessallows communitiesin Grand
Countyto betterunderstandheir potentialrisk to naturalhazardsand providesa frameworkfor

developing and prioritizing mitigation actions to reduce risk from future hazard events.

Therisk assessmerior GrandCountyandits jurisdictionsfollowed the methodologydescribed
in the FEMA publication386-2,UnderstandingYour Risks:ldentifyingHazardsand Estimating
Losseq2002), which includes a four-step process:

1) Identify Hazards
2 Profile HazarcEvents
3 InventoryAssets
4) Estimatelosses

This chapteris divided into threeparts:hazardidentification, hazardprofiles, and vulnerability
assessment:

x Section 3.1 Hazard Identificationidentifies the hazards that threaten the planning area
and describes why some hazards have been omitted from ftotisderation.

X Section 3.2 Hazard Profiles discussesthe geographiclocation, past events, future
probability, magnitude/severityand overall vulnerability of the planning areato each
hazard.

X Section 3.3 Vulnerability Assessmerdssesses the Courgytotal exposure to natural
hazards and considers assets at risk, including critical facilities and infrastrnatural,
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 landtressds.
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3.1 Hazard Identification
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natural hazards that can affect the jurisdiction.

Using existing hazardsdata, plans from participatingjurisdictions, and input gainedthrough
planning and public meetings,the HMPC agreedupon a list of hazardsthat could affect the
GrandCountyplanningarea.The hazardsvaluatedn this planincludethosethathaveoccurred
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 investigatedfor the
Grand County Multi-Hazard Mitigation Plan Update:

Avalanche Hazardous Materials Severe Winter Storm

Dam/Leved-ailure Landslide, debriflows, Wildfire
mudflow, rockfall

Disease Outbreak Wildlife-Vehicle

Drought Lightning Collisions

Earthquake Mounta!n Pine Beetle Windstorm
Infestation

Flood

The HMPC eliminatedsomehazardsfrom further profiling becausehey do not occurin the
planningarea,their impactswere not consideredsignificantin relationto otherhazardspr they
are not within the scopeof this plan. Table 3.1 lists these hazardsand provides a brief
explanation for theielimination.

Table 5.1. Hazards Not Protiled 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 Extreme heat has not created problems in the past. Due to the high altitude and alpine
Temperatures 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 hazardghat significantly affect the planningareaand organizedthese
hazardsto be consistentwith the Stateof ColoradoNatural HazardsMitigation Plan (2011).
Severalhazardsveredeletedfrom the 2008 hazardmitigation plan, including volcaniceruption,
asteroid/cometimpact, terrorism (international and domestic), airplane crashes,jail/prison
escapecivil disturbancemilitary accident,arson,urbanfire, extremeactsof violence,vehicle
crashegnot relatedto wildlife). Most of thesehazardsverejudgedto be outsidethe scopeof or
not appropriatefor the hazard mitigation plan update,or were addressedn other planning
mechanisms such as theutty Emergency Operations Plan.

Two new hazardswere added in 2013: beetle infestation and wildlife-vehicle collisions.
Mountain pine beetle kill affects the lodge pole pine tree population in the County and
exacerbatewildfire risk. Prolongedpower outagesare also discussedas a consequencef
severalhazardsprofiled in the plan update.The 14 hazardsidentified for this plan updateare
profiled in further detail in the next sectionandarelistedin Table 3.2 alongwith a checkmark
indicating the jurisdictions impacted by th&zard.

Although not required by the Disaster Mitigation Act, the HMPC decidedto addressone
manmadehazard® hazardousnaterialsreleaseThe risk from this hazardis relatedprimarily to
the transportatiorof hazardousnaterialsthroughthe County,andthe 2020HMPC believedthis
wasstill an important issue to incorporate into this hazard plarprmogess.
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lable o.2. Hazards ldentitied Tor each Farticipating Jurisdiction
Grand Grand Hot Sulphur Winter Denver Northern

Hazard County Fraser Granby Lake Springs Kremmling Park Water 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 9 9 9 9 9 9 9 9 9
Release
(Transportation) 9
Landslide,
Mudflow/Debris 9 9 9 9 9 9 9 9 9
Flow, Rock Fall 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
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Dataon the pastimpactsandfuture probability of thesehazardsvascollectedfrom thefollowing
sources:

Grand CountHMPC

FEMA RegionViIlI

Colorado Geologicgburvey

State of Colorado Natural Hazards Mitigation R20111)

Grand County Master PldA011)

Grand County Community Wildfire Protection PI@006)

Colorado Flood Decision Supp@ystem

Geographic Information Systems (GIS) data from G@aodnty

Data collection guides filled out by each participajurgsdiction

Personal communications with HMPC members and stageholders

Information on past hazardeventsfrom the Spatial Hazard Event and Loss Database
(SHELDUS), a componentof the University of South CarolinaHazardsResearch. ab,
that compiles county-level hazard data for 18 different natural hazardigvest

X X X X X X X X X X X

x Information on past extreme weather and climate events from the National Oceanic and

Atmospheric Administratio (NOAA) National Climatic Dat&enter

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

3.1.1 Disaster Declaration History

Onemethodusedby the HMPC to identify hazardsvasto examineeventsthattriggeredfederal
and/or state disasterdeclarations Federaland/or state declarationsmay be grantedwhen the
severityand magnitudeof an eventsurpassethe ability of the local governmento respondand
recover. Disaster assistances supplementaland sequential. When the local governmen$
capacity has been surpasseda state disasterdeclarationmay be issued, allowing for the
provisior of state assistanceShould the disasterbe so severethat both the local and state
government§capacitiesareexceededa federalemergencyor disasterdeclaratiormay beissuec
allowing for the provision of federaksistance.

The federalgovernmenimay issuea disasterdeclarationthroughFEMA, the USDA, and/orthe
Small BusinessAdministration (SBA). FEMA also issuesemergencydeclarationswhich are
more limited in scopeand without the long-termfederalrecoveryprogramsof major disaster
declarations. The quantity and types of damage are the determining factors.

A USDA disasterdeclarationcertifiesthat the affectedcounty hassufferedat leasta 30 percent
lossin oneor morecrop or livestockareasand providesaffectedproducerswith accesdo low-
interestloansandotherprogramsto help mitigatethe impactof the disasterin accordanceavith
the ConsolidatedFarm and Rural DevelopmentAct, all countiesneighboringthosereceiving
disasterdeclarationsare namedas contiguousdisastercountiesand, as such,areeligible for the
same assistance.
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Table 3.3 lists stateand federal disasterdeclarationgeceivedby Grand County. Many of the
disastereventswereregionalor statewidetherefore reportedcostsare not accuratereflections
of losses to Gran@ounty.

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

Date . . Disaster

Declared Disaster Name Declaration Type 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 9,786,362"
6/19/2002 Wildfires Presidential 1421 7,589,180"
2002 Drought USDA

2000 Drought USDA

1995 Flooding State

1/29/1977 Drought Presidential 3025 4,873,838"

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

'Costs are in 2009 dollars and are statewide
*The Public Entity Risk Institute § extent of record is 2009, which is why the damage estimate is in 2009 dollars.

Half of the declarationswvere for, or included,drought. Thesedeclarationswhich were USDA
declarationswith the exceptionof one,werein 1977,2000,2002,and2012. GrandCountywas
includedin the PresidentialMajor DisasterDeclarationfor wildfire in 2002; however; major
fires or losseswerenot sustainedn the Countyitself. The Countyprovidedaid to affectedareas
but no reimbursement wasvolved.

It is importantto be awarethat hazardeventsthathappenoutsideof the Countyboundariesalso
can have direct and indirect impactsto Grand County. For instance,transportationroutesor
power supply could be interruptedby severewinter storms, flooding, rockslides,or wildfire
hazards outside of the County.
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3.2 Hazard Profiles

BHTXLUHPHQW t F L >7KH ULVN DVVHVVPHQW VKbdatOnba@FOXGH D@
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.

BHTXLUHPHQW ¥ F LL >7KH ULVN DVVHVVPHQW VKDOO L®FOXGH D@
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.

The hazardsidentified in Section 3.1 Hazard Identification are profiled individually in this
section. The sectionwill concludeby summarizingthe probability of future occurrenceand
potential magnitude of each hazardfor each jurisdiction, as well as assigningan 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 Servicégency

State of Colorado Natural Hazards Mitigation Ri2011)

Grand County Community Wildfire Protection PI2006)

Grand County Master PIg2011)

Internetresource®on pasthazardevents,suchasthe SHELDUS databasereatedby the
University of South Carolina HazardsResearchLab and the National Climatic Data
Center Storm EvenfBatabase

Geographic information systems (GIS) data from the Grand Countlp&i&tment
Statewide GIS datasets compiled by state and feaigealcies

Other existing plans aneports

Personal interviews with HMPC members and ostt@keholders

Grand County Data Collection Guide completed by each particigatiadiction

X X X X

X X X X X

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

Hazard Description

This sectionconsistsof a generaldescriptionof the hazardandthe generalimpactsit may have
on a community.

Geographic Location

This sectiondescribeghe geographicextentor locationof the hazardin the planningareaand
assesses the affected areas as isolated, small, medium, or large.
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x Large 2 More than 50 percent of the planning aaffacted
X Medium 2 25-50 percent of the planning aiféected

x Small2 10-25 percent of the planning aiféected

X Isolated? Less than 10 percent of the planning a#ected

Previous Occurrences

This sectionincludesinformationon historicincidents,includingimpactsandcosts,if known.A
historic incidentworksheetwas usedto captureinformation from participatingjurisdictionson
pastoccurrencesinformationfrom the HMPC wascombinedwith otherdatasourcesjncluding
those previously mentioned.

Probability of Future Occurrence

The frequencyof pasteventsis usedto gaugethe likelihood of future occurrencesBasedon
historical data, the Probability of Future Occurrence is categorized as follows:

x Highly Likely 2 Near 100 percent chance of occurrence next year or happenyesery

X Likely 2 10-100 percent chance of occurrence in next year or has a recurrence interval of
10 years ofess

x Occasional? 1-10 percent chance of occurrence in the next year or has a recurrence
interval of 11 to 10Qears

X Unlikely 2 Less than 1 percent chance of occurrence in next 100 yearsar has
recurrence interval of greater than every 16€érs

The probability, or chanceof occurrencewas calculatedwherepossiblebasedon existingdata.
Probability was determinedby dividing the numberof eventsobservedoy the numberof years
andmultiplying by 100. This givesthe percentchanceof the eventhappeningn anygivenyear.
An examplewould be three droughtsoccurring over a 30-year period, which suggestsa 10
percent chance of a drought occurring in any given year.

Magnitude/Severity

This sectionsummarizeghe magnitude/severitpr extentof a hazardeventin termsof deaths,
injuries, property damage,and interruption of essentialfacilities and services.Magnitudeand
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 thamot2s

x Critical 2 Isolated deathsand/or multiple injuries and illnesses; major or long-term
property damagethat threatensstructural stability; and/or interruption of essential
facilities and services for 24-Turs
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X Limited 2 Minor injuries andillnesses;minimal propertydamagethat doesnot threaten
structuralstability; and/orinterruptionof essentiafacilities andservicesfor lessthan24
hours

x Negligible2 No or few injuries or illnesses; minor quality of life loss; little or no
property damage; and/or brief interruption of essential facilitiesarices

3.2.1 Avalanche

Hazard Description

Avalanchehazardsoccur predominantlyin the mountainousregionsof Coloradoabove 8,000
feet. The vastmajority of avalanche®ccurduring and shortly after winter storms.Avalanches
occurwhenloadingof new snowincreasestressat a ratefasterthanstrengthdevelopsandthe
slope fails. Critical stresseslevelopmore quickly on steeperslopesand where depositionof
wind-transportedgsnowis common.While mostavalanchesre causedsimply by the weight of
accumulategnow,othertriggerscanbe a human(e.g.,skier,snowshoersnowmobiler) animal,
or a sonic boom.

The combinationof steepslopes,abundantsnow, weather,snowpack,andan impetusto cause
movementcreatean avalanchingepisode.According to the Colorado Avalanchelnformation
Center(CAIC), about90 percentof all avalanchestarton slopesof 30-45 degreesabout98
percentof all avalanchesccuron slopesof 2550 degreesAvalancheseleasemost often on
slopesabove timberline that face away from prevailing winds (leeward slopescollect snow
blowing from the windwardsidesof ridges).Avalanchesanrun, however,on small slopeswell
belowtimberline,suchasgullies,roadcuts,andsmallopeningsn thetrees.Very densetreescar
anchorthe snowto steepslopesand preventavalanche$rom starting;however,avalanchegsan
releaseandtravel througha moderatelydenseforest. An average-sizedvalanchdravelsaround
80 miles mph; thetypical rangeof impactpressurdrom anavalanchas from 0.5to 5.0 tonsper
foot.

Historically in Colorado,avalanchesiaveoccurredduringthe winter andspringmonthsbetweer
Novemberand April. The avalanchedangerincreaseswvith major snowstormsand periods of
thaw. About 2,300 avalanchesre reportedto the CAIC in an averagewinter. More than 80
percenbof thesefall duringor justafterlargesnowstormsThe mostavalanche-pronmonthsare,
in order, February, March, and January. Avalanches caused by thaw occur most often in April.

An increasen backcountryrecreation(skiersandsnowmobilers)n recentyearshasled to more
people being in avalanche-proneareas. A trend among some backcountry skiers and
snowboarderss traveling into steeperand more %¥xtreme’ terrain, which tendsto be more
avalanche-pronésrandCountyis knownfor its outdoorrecreationopportunities suchasskiing
at Winter Park and abundantbackcountryskiing, snowboarding,and snowmobiling options.
Thus avalanchespose a risk to people in the Grand County planning area, particularly
backcountryenthusiasts.
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This hazardgenerallyaffectsa small numberof people,suchasthe participantsin backcountry
recreationdiscussedbove. Motoriststravelingalong steepmountainhighwaysare also at risk
of injury and deathdue to avalanchesRoad and highway closures,damagedstructures,and
destructionof forestsare a directresultof avalanchesRoadclosurescanlast severaldaysuntil
crewscan clear debrissafely. Recognizingareasproneto avalanchess critical in determining
the nature and type of development allowed in a gavea.

Geographic Location

The geographicextentof this hazardin GrandCountyis isolatec 2 lessthan 10 percentof the
planning area affected.

Many areasof Grand County are consideredespeciallysusceptibleo avalancheactivity. The
ColoradoAvalanchelnformationCenterprimarily forecastsavalanchedangern the easterrpart
of the County,which falls underthe FrontRangeavalanchdorecastzone.Granby,Winter Park,
and BerthoudPassare within the Front Rangeforecastzone.The HMPC namedChickenHill
and Gravel Mountain as particular areas of concerns for avalanehts.

The mostsevereavalancheerrainin GrandCountyis on federallyownedlandsin the vicinity of
BerthoudPass.Someof theseavalancherunout zonesaffect US Highway 40, with the most
hazardousreason the ClearCreekCountysideof the pass.UnincorporatedsrandCountyis the
jurisdiction with the mostavalancheaisk. However,highwayclosuresdueto an eventcanaffect
all participating jurisdictions.

Previous Occurrences

According to SHELDUS, sevenavalanchesausedinjuries and two causedfatalities between
2005and 2010. Note that SHELDUS damageand casualtyestimatesare basedon averageof

eventsthat occurredover multiple counties.This is why someinjury and fatality recordsare
shown as decimal points. Grand County avalancheeventsfrom the SHELDUS databaseare

shown below.
Note:due to the 2020 Pandemic, updated avalanche information was not received from CAIC.

Table s.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

Accordingto information from a History of Colorado AvalancheAccidents, 18592006 there
were 20 avalanche-relatedieathsin Grand County between1859 and 2006. The National
Climatic Data Center Storm Events Databaseand the CAIC have information on 12 notable

avalan

chege.g.,avalancheshatinvolved people)that occurredin GrandCounty between2008

and2013.Detailsof theseandothereventsfrom the 2008 GrandCountyHazardMitigation Plan
are summarized below.

X

February 7, 20132 2 skiers were caught, with 1 partially buried near Current
Creek/PostagS&tampnearBerthoudPass.The avalanchewvastriggeredafter both skiers
had crossedhe pathandwere ascendingalongthe southflank aboutmid-track. Neither
skier was seriouslyinjured. Both individuals were able to ski out to Highway 40 and
back to their car without furthémcident.

February 3, 20132 A party of 8 studentsand instructorsin an Introduction to
Avalanchesclassleft the Pumphousdrailheadto inspecttwo avalanchegrom the day
prior on the southeasface of RussellPeak.Severalgroup memberswvere ableto reach
shelter when the avalanchetriggered, but 2 skiers were caught with one becoming
partially buried and anotherbeing fully buried. Both skierswere extractedwith help
from the other group members. No one sustained senjouies.

January 22,20122 This wasa smallavalanchebut resultedin a fatality. A backcountry
skier was caught and fully buried. Rescuers were not able to reachtimma.in
January 1, 20122 Two experiencedackcountryskiersleft the CurrentCreektrailhead
north of Berthoud Pass.While descendingrom a ridge, one skier was caughtin an
avalancheand partially buried. The skier sustaineda brokenarm. The secondskier was
ableto extractthe first, andthe two beganto walk backto the main trailheadtogether.
Witnessedadcalled911 which dispatched-light for Life. Flight for Life completedhe
medicalevacuation.

January 17,20112 A pair of snowboarderandonedog left BerthoudPassandheaded
northeast.The group triggeredan avalanchenearthe northeastedgeof the High Trail
Cliffs. The first snowboardemwas able to outrun the avalanche put unfortunatelythe
secondsnowboardeandhis dogwerecaughtandfully buried.Rescuersverenot ableto
reach them inime.

November 16, 20102 Two snowboardersand a dog were near the Nitro Chute near
BerthoudPass. One snowboardemwas caughtby an avalancheand transportedover a
cliff band.He sustaineda back injury and was taken by ambulanceto Denver for
medicalcare.
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x March 3, 20102 Two Alpine Searchand Rescuememberswere on Berthoud Pass
looking for a lost hiker. The two were caughtin an avalancheand were able to self-
rescue. Neither one sustained serinjigies.

X March 2, 20102 Two snowboardersvere riding in the Floral Park areaof Berthoud
Pass.After the avalanchetriggered,one snowboardemwas caughtand partially buried.
The secondsnowboardefwvas able to locatethe first with avalanchebeaconsThe first
rider sustained four fractured ribs and a brulsed.

x February 14, 20102 Two skierswerein the Zero Creekareanorth of BerthoudPass.
Oneskierwascaughtandpartially buried. The secondskier wasableto locatehim using
his avalanchébeacon.The secondskier dug the first out in roughly 10 minutes.Neither
sustained any seriourguries.

x January 11,20102 Threeskierswerein the No NamePeakareaof BerthoudPassOne
was caught but not buried. He did not sustain any seripuges.

x December27,20082 4 snowmobilersvereriding in the bowl betweenGravelMountain
andLittle GravelMountain.An avalancheriggered,partially burying one snowmobiler
and fully burying and killing tweothers.

x December31, 20072 In GrandCounty,a snowmobileron GravelMountainwasinjured
whenhetriggeredan avalancheHe wasknockedunconsciousndburiedunder3 feet of
snow. Fortunately, he suffered only a separsitedilder.

x January 6, 20062 The Stanleyslide pathnearBerthoudPassavalanchedputting debris
on Highway 40. The Stanleyslide path crosseswo switchbacksof Highway 40. The
avalanchalebrispushedtwo vehiclesoff the uppersectionof the roadwayand partially
buried them betweenthe two switchbacks Five peoplewere riding in one vehicle and
threein the other. Witnessesinitiated a rescueof the vehicle occupants.CAIC and
CDOT staff membersnitiated an organizedrescueeffort. All of the vehicle occupants
sustained at least minor injuries, with one sustaining broken

x November6, 20052 A backcountrysnowboardera Denvermanandalong-timeriderin
the Berthoud Passarea, and his dog were buried and killed in a sizable hard slab
avalanchen the northsideof Mines Peak just northeasbf the summitof BerthoudPass
This was the first Colorado and U.S. avalanche fatality ofe¢lason.

x April 19, 19982 Two snowshoeravere injured, one critically, on BerthoudPass.It is
unclearatthis time if the critically injured womanwasactuallycaughtin the slide or fell
down the steepslopetrying to getto her partnerwho hadaninjured shoulder Also, one
rescuertriggereda small slide trying to getto them. Two skierstriggereda slide on the
Stanleyavalanchegaththatstoppedust shortof Highway 40 on the eastsideof Berthouc
Pass Later that day, a skier triggeredan avalanchenearthe Loveland Ski Area. A few
natural eventswere also spottedalong the 1-70 corridor. Theseslides rangedfrom 6
inchesto 3 to 6 feetdeepandwere on east-southeastspectsiearandabovetimberline.
Avalanche control on the east side of the 10-Mile Range near Breckenridgealso
producedshallow slabsfrom recentdrifting abovetreeline. The recentnew snow and
windloading were the main reasons for these slides. A thin, weak layer of dry Sradw
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was overlaid with a shallow wind slab appeared to be the main ingredient for the
instability.

March 1, 19982 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 fordumite.

Probability of Future Occurrence

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

Between2008 and 2013, therewere 12 notableavalanchesn Grand County (e.g., avalanches
that involved people). This suggestghat at least one notable avalancheoccurseachyear in
GrandCounty.

Magnitude/Severity

Critical 2 Isolateddeathsand/or multiple injuries and illnesses;major or long-term property
damagethat threatensstructuralstability; and/orinterruptionof essentiafacilities and services
for 24-72 hours

Avalanchesin Grand County can injure and kill multiple people, damage property and
infrastructure,and cause road closures.Seven people died in avalanchesn Grand County
between 2005 and 2010. The County also noted that severalindividuals were caught by
avalanche®n BerthoudPassin April 2009. The Town of Winter Parkfeconomyis impacted
wheneverHighway 40 is closeddue to avalanche)osing roughly $100,000for each24 hour
periodthe roadis closed.Roadclosuresdue to avalanche®n BerthoudPassand Highway 40
occur an estimated 4 times a year according to the Town of \Watker

3.2.2 Dam Failure

Hazard Description

Dams are manmadestructuresbuilt 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 factorsthatinfluencethe potentialseverityof a full or partial damfailure
are the amount of water impoundedand the density, type, and value of developmentand
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 d&aiure)

Earthquake

Inadequate spillway capacity resulting in excess overtoglang

Internal erosion caused by embankment or foundation leakage or piping oractdetyt
Improperdesign

Impropermaintenance

Negligentoperation

Failure of upstream dams on the samagerway

X X X X X X X

Geographic Location

The geographicextentof this hazardin GrandCountyis large? morethan50 percentof the
planning area affected.

HAZUS-MH containsa databaseof damsbasedon the National Inventory of Dams. This
databasdists nine damsin the County and classifiesdamsbasedon the potentialhazardto the
downstream area resulting from failure or misoperation of the dam or facilities:

X High Hazard Potential 2 Probable loss of life (one amore)

x Significant Hazard Potential 2 No probablelossof humanlife but cancauseeconomic
loss,environmentdamagedisruptionof lifeline facilities, or impactotherconcernspften
locatedin predominantlyrural or agriculturalareasbut could be locatedin areaswith
population and significambfrastructure

X Low Hazard Potential 2 No probable loss of human life and low econoamd/or
environmental losses; losses are principally limited to the o%peperty

Basedon theseclassificationsthereare (12) high hazarddamsand(14) significanthazarddams
in GrandCounty.Thesedamsarelistedin Table 3.5 andillustratedin Figure3.1. The high and
significanthazarddamsall haveemergencyaction plansin placewith the exceptionof Granby
Dike 1-4, Griggs, Scholl, and Sinkovitslénke.
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Table 3.5  Grand County Dams

Source: Colorado Division of Water Resources, Dam Safety Branch

Town Norm Haard

Dam ID Name Stream Downstream Storage Class EAP
370221 #1 TAILINGS PON 2

500124 BINCO ALBERT CREEK = KREMMLING 312 2 Y
510104 DALE SOUTH BATTLE CF PARSHALL 48 2 Y
510212 DISCOVERY PAR Fraser River Winter Park = 40 2

510105 EAST BRANCH UTE CREEK PARSHALL 2000 2 Y
510108 GRANBY N. FORK CO RIVEF HS SPRINGS 539800 1 Y
520107 JONES HENRY CREEK State Bridge 75 2 Y
530115 JONES #1 SHEEP CREEK KREMMLING 241 2 Y

LITTLE KING
510114 RANCH BUFFALO CREEK HS SPRINGS 1090 2 Y
TROUBLESOME
500113 MATHESON CREEK KREMMLINGC 1074 2 Y
500115 MCMAHON #2 RED DIRT CREEK KREMMLING 3460 1 Y
510118 MEADOW CREEK MEADOW CREEK TABERNASF 5370 1 Y
510121 MUSGRAVE ROCK CREEK Kremmling = 199 2 Y
500133 RITSCHARD MUDDY CREEK KREMMLINC 65985 1 Y
510124 SCHOLL CORRAL CREEK = KREMMLINC 353 2 Y
510123 SHADOW MTN N. FORK CO RIVEF HS SPRINGS 18400 1 Y
510125 SYLVAN LITTLE MUDDY CR PARSHALL 835 1 Y
500121 WHITELEY PEAK DIAMOND CR KREMMLINC 773 1 Y
WILLIAMS FORK

510127 WILLIAMS FORK RIVER PARSHALL 90640 1 Y
510128 WILLOW CREEK WILLOW CREEK @ HS SPRINGS 10600 1 Y
510132 WINDY GAP COLORADO RIVEF HS SPRINGS 445 2 Y

Hazard Class 1= high hazard
2= significant hazar(

Risk to dam failure is greatestto the Town of Granby downstreamof 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 upstreamof Parshallhave the next higheststorage
capacities at 84,639 cubic feet and 101,600 cubicdspectively.

Note: at the time of this Plan update,Dam Safety Engineersfor the Stateof Coloradowere
increasingMcMahon #2 and Whiteley Peak Dams from a significan hazardclassto a high
hazard class. Changegremade in Table 3.5
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Figure 3.1 Grand County Dams

REDACTED
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Previous Occurrences

Therewasno informationavailableindicatingthatdamfailureshadoccurredn GrandCountyin
the past.

Probability of Future Occurrence

Unlikely 2 Lessthan 1 percentchanceof occurrencein next 100 yearsor hasa recurrence
interval of greater than every 100 years

Using the methodologyadoptedfor naturalhazardsin this plan, no pasteventsrepresentan
unlikely probability of future occurrenceHowever,becauselamfailure is a manmadehazard,
the methodologyfor calculating probability basedon past occurrencesdoes not necessaril
reflectthe actual risk of future occurrence. Further information on this rigkkisown.

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 Count§ HMP statedthere is potemdl for future issues witRitschard 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 statéflhere is no reason for concern over dam failure.
There are no leaks; the dam is solid.

The Colorado River Distrigiroduced the following in 2015:
Renovation solutions for Ritschard DainWolford 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 Elehgent

dam. The rockil 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
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3.2.3 Disease Outbreak
Hazard Description

GrandCountyhasa highersusceptibilityto diseaseoutbreakgdueto the numberof nationaland
internationalgueststhat visit the County every year. In the past,Grand County Public Health
investigatedseven outbreaksranging from hepatitisA to HIN1 (Swine Flu) in 2009 The
County$ healthcaresystemdoesnfl havethe depthof staff and servicesas the larger countie:
anc citiesin the State. As aresult,an outbreakwith seveal sick or dying peoplewould quickly
overwhelm

the County$ 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 Courlgrge 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 Stat declaration and a County declaration. As of August 1, 2020, Grand
County had 4ositive 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.

Grand County, Colorado 3.19
Multi-Hazard Mitigation Plan 2020



Table 3.6. Grand County Disease Occurrences: 2010-2019

Source: Grand County Public Health

Probability of Future Occurrence

Likely 2 10-100percentchanceof occurrencen nextyearor hasa recurrencenterval of 10
yearsor less.Contagiousdiseasewill occurto somedegreein the planningareaevery year.
More severeoutbreaksthat rapidly overwhelm the County will probably occur with less
frequency.

Magnitude/Severity

Variable 2 therating systemusedin the planupdatedoesnot necessarilyenditself well to this
hazardgiven the variability of severity dependingon the specific outbreak.Neverthelesghe
potentialfor a highly significantdiseaseoutbreakeventin the Countyshouldbe acknowledged
in this planupdate Oneof the mainissueswith anytype of diseaseutbreakin the Countyis the
limited staff resourcesPublic Health staff can quickly becomeoverwhelmedn a widespread
outbreak.The logistics of immunizationclinics are highly demandingand Public Health staff
must also managepublic information during outbreaks.This can be especiallytrying when
public anxietyis high, aswasthe caseacrosshe U.S. duringthe HLN1 pandemidn 2009-2010
Several illnesses and possibly deaths coatdlir.

During the updateof this Plan,September2020,GrandCountyhad65 positivecaseof COVID-
19 and 27 associated case (primary residence out of County).
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Primary damagesor lossesassociatedvith an outbreakor outbreakscould include economic
lossesassociateavith work absencesr a decreasén productivity dueto diseasehumanlosses
associatedvith diseaseandfatalitiesin the community,adverseémpactson hospitalsand other
healthcarefacilities and staff, andthe fear and anxiety associatedavith a severeoutbreak High

public anxiety can causebehaviorssuchas panic buying at grocerystores,which is especially
seriousin moreremoteareassuchasGrandCountywherefood andmedicinedeliveriesmay not
happenas quickly andfrequentlyasotherplaces.The severityof a diseaseutbreakcould also
increasdf the diseasegrimarily affectsmorevulnerablepopulationssuchasthe very youngand
the elderly.

The 2008 hazardmitigation planidentified severalassumptionshat canimpactthe severityof a
diseaseoutbreak.Theseassumptionsvere related specifically to pandemicinfluenzabut can
theoretically be applied to other disease outbreaks.

X Localities must be preparedto rely on their own resourcego respond.The effect of
influenzaon individual communitieswill be relatively prolonged(weeksto months)in
comparison to other types disasters.

X Health care workers and other first respondersnay be at higher risk of exposureand
illness than the general population, further straining the healtlsystem.

x Outbreakscan be expectedto occur simultaneouslythroughout much of the U.S.,
preventingshiftsin humanand materialresourceshatusuallyoccurin responseo other
disasters.

x Of those who become ill with influenza, 50% will seek outpatient mecical

x The typical incubationperiod (interval betweeninfection and onsetof symptoms)for
influenza is two days. Infected individuals may be contagious before symptesesit.

x Personsvhobecomaell may Shed thevirus andcantransmitinfectionfor up to oneday
beforethe onsetof iliness. Viral sheddingandthe risk of transmissiorwill be greatest
during the first two daysof iliness. Children usually shedthe greatestamountof virus
and therefore are likely to pose the greatest riskdoismission.

X On average,infected personswill transmit the infection to approximatelytwo other
people.

X In an infected community, a pandemic outbreak will last about six toveegis.

X Multiple waves(periodsduring which communityoutbreaksoccuracrosshe country)of
illness could occur with eachwave lasting 2-3 months.Historically, the largestwaves
have occurredin the fall and winter, but the seasonalityof a pandemiccannot be
predicted withcertainty.

x Effective preventionand therapeuticmeasuresincluding vaccineand antiviral agents,
will be delayed and in shostipply.

X Widespread illness in the community could increase the likelihood of sudden and
potentially significant shortages of personnel in other sectors that provide putotial
safetyservices.
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3.2.4 Drought

Hazard Description

Droughtis a condition of climatic drynessthat is severeenoughto reducesoil moistureanc
watel below the minimum necessaryor sustainingplant, animal,andhumanlife systemslLack
of annual precipitation and poor water conservation practices can result in droogitibns.

Drought is a gradual phenomenon.Although droughts are sometimes characterizedas

emergenciegheydiffer from typical emergencyevents Most naturaldisasterssuchasfloods or

forest fires, occur relatively rapidly and afford little time for preparingfor disasterresponse.
Droughtsoccurslowly, over a multi-yearperiod,andit is often not obviousor easyto quantify

when a drought begins and ends.

Dueto Colorado$ semiaridconditions,droughtis a naturalbut unpredictableoccurrencen the
state.Single seasondroughtsover someportion of the stateare quite common.The onsetof
droughtin westernColoradomountaincountiess usuallysignaledby a lack of significantwinter
snowfall. Hot and dry conditionsthat persistfrom springinto summerand fall can aggravate
droughtconditions,makingthe effectsof droughtmore pronouncecaswaterdemandsncrease
duringthegrowing seasorandsummemonths During the updateof this Plan,September2020
Grand County was put into a Stage 1 Drought Restrictions.

Drought is a complex issue involving many factors? it occurs when a normal amount of
moisture is not availableto satisfyan area$ usualwater-consumingctivities.Droughtcanoften
be defined regionally based onéiff$ects:

X Meteorological drought is usually defined by a period of below average \sapgly.

X Agricultural droughtoccurswhen thereis an inadequatewater supply to meetthe
needs of crops and other agricultural operations sulbbveasock.

x Hydrological droughtis defined as deficienciesin surface and subsurfacewater
supplies.lt is generallymeasureds streamflow,snowpackandaslake, reservoir,and
groundwatetevels.

X Socioeconomiadroughtoccurswhena droughtimpactshealth,well-being,andquality
of life or when a drought starts to have an adverse economic impaoctgora
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Droughtaffectsthe watersupplyof communitiesandwaterdistrictsin the County,aswell asthe
ski and recreation industries that drive the Corggonomy.

Geographic Location

Thegeographie@xtentof this hazardn GrandCountyis large 2 with morethan50 perceniof the
planning area affected.

The WesternRegional Climate Centerreportsprecipitationdatafrom weatherstationsin and
aroundGrandCounty. The datareportedherearefrom threeof the stations:Kremmling, Grand
Lake, and Winter Park. Thesestationswere selecteddue to their locationsin the County and
extentof their data (numberof yearswith recordeddata). Precipitationis greatestin Winter
Park, where the month with the most averageprecipitationis April. Precipitationis leastin
Kremmling, where July is the month with the most averageprecipitation. Table 3.7 contains
precipitationsummariedor the threestations,and Figure 3.2 throughFigure 3.4 showmonthly
averagetotal precipitation. Thesesummariesinclude rainfall only. Droughtin Coloradoand
GrandCountyis largely contingentuponwinter snowpack Snowfall summariesanbe foundin
Section3.2.11Severe WinteWeather

Table 3.7. Grand County Precipitation summ aries*
. Average Annual M?’?th .W'th Most Highest Highest Annual

Station . Precipitation/Average Monthly P

Precipitation . L Precipitation
Precipitation Precipitation

Kremmling® 11.88 July/1.44 4.32/June 1969 16.86/1985

Grand Lake® 13.96 Aug./1.66 5.30/Sept. 1961 22.32/1951

Winter Park®* 26.53 April/3.02 7.14/Sept. 1961 38.64/1957

Source: Western Regional Climate Center, www.wrcc.dri.edu/.
'All totals are reported in inches;
®Period of Record: 1/1/1908-9/30/2012; *Period of Record: 8/1/1948-9/30/2012; “Period of Record: 3/1/1942-9/30/201
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Previous Occurrences

Coloradohasexperiencednultiple severedroughts.Coloradohasexperiencediroughtin 2013-
2012, 2004-2000, 1996, 1994, 1990, 1989, 1979-1975, 1965-1963, 1957-1951, 1941-1931,
1905-1893 (source: Colorado Drought Mitigation and ResponsePlan, 2010). The most
significant of the instrumentedperiod (which beganin the late 1800s)are listed in Table 3.8
Although droughtconditionscan vary acrossthe state,it is likely that Grand County suffered
during these drperiods.

Table s.o. 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

Grand County, Colorado 3.25
Multi-Hazard Mitigation Plan 2020

and



The following droughts were significant to Grand County:

X 200€2 The U.S. Agriculture Secretarydesignatedsrandamong59 countiesin Colorado
as disasterareadue to the ongoingdrought, high winds, insectpests,and a late freeze
(Grand received its designation as a contiguousty).

X 200z2 This yearwasthe driestyear on recordfor the Denverregion and much of the
state. For the first time in state history, the Colorado governor asked the federal
governmentto declare all of Colorado a drought disaster area. With an average
temperaturef 52 degrees2001wasthe warmestyearsince1986.The droughtstartedin
late 1999 andwas compoundedy scarcesnowfallin 2001. Total precipitationfor 2002
was 7.48 inches; the average is 15.81 inches (National Weather Service, Dffinegr

x 200(2 StrongLa 1 L xcbnditionscreatedbelow averageprecipitationandaboveaverage
temperaturedor most monthsin 2000. Statewide,snowpackstartedout well below
averagebut recoveredo nearaveragen March. However,an early snowmeltresultedin
low streamflows, and by June,droughtconditionsbeganto affect mostof the state.By
fall, weatherpatternsreturnedto near normal with averageprecipitation and below
averagdgemperatures.

x 198¢2 In March 1989, the StateDrought Water Availability Task Forcemetto access
droughtconditionswithin Colorado.Warm dry conditionsduring April of 1989reduced
snowpack to 50 percent aferage.

x 198049812 This drought,beginningin the fall of 1980andlastinguntil the summerof
1981, had costly impacts to the sidustry.

x 19769772 This drought was characterized as a winter event, limited in duritivas
the driest winter in recorded history for much of Color§duagh country and western
slope, severely impacting the ski industry. Colorado agriculture producers and
municipalities received over $110 million in federal drought disaster

The National DroughtMitigation Centerdevelopedhe DroughtimpactReporterin responsedo

the needfor a nationaldroughtimpactdatabasédor the United StatesInformationcomesfrom a

variety of sources:online drought-relatechews storiesand scientific publications,membersof

the public who visit thewebsiteandsubmita drought-relatedmpactfor their region,membersof

the media, and membersof relevantgovernmentagencies.The databasds being populated
beginning with the most recent impacts and working backwarhe

The DroughtImpact Reportercontainsinformation on 185 droughtimpactsfrom droughtsthat
affected Grand County between1990 and 2013. The list is not comprehensiveMost of the
impacts, 87, were classifiedas 3agricultural.” Other impactsinclude %usinessand industry”
(112), *energy (1), ¥ire " (19), Ylantsandwildlife " (15), ¥elief, responseandrestrictions (54),
Societyand public health” (27), 3ourismandrecreation (11), and 3watersupply and quality
(13). These categories are describeiblmnys:
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X Agriculture 2 Drought effects associated with agriculture, farming, aquaculture,
horticulture, forestry, or ranching. Examplesof drought-inducedagriculturaimpact:
include damageto crop quality; income loss for farmersdue to reducedcrop yields;
reducedproductivity of cropland;insectinfestation;plant diseasejncreasedrrigation
costs;costof new or supplementalvaterresourcedevelopmen{wells, dams,pipelines)
for agriculture;reducedproductivity of rangelandforcedreductionof foundationstock;
closure/limitationof public landsto grazing; high cost or unavailability of water for
livestock,Christmadreefarms,forestry,raisingdomesticatedhorsespeesfish, shellfish
or horticulture.

X Business& Industry 2 This categorytracks drought$ effects on non-agricultureand
non-tourismbusinessesuchaslawn care recreationalehiclesor geardealersandplant
nurseries.Typical impactsinclude reductionor loss of demandfor goodsor services,
reductionin employmentyariationin numberof calls for service,late openingor early
closure for the season, bankruptcy, permanent store closure, and other ecnpacts:

x Energy? This category concernsdrought$ effects on power production, rates, and
revenue. Examples include production changes for both hydropower and non-
hydropowerproviders, changesin electricity rates, revenueshortfalls and/or windfall
profits, and purchase of electricity when hydropower generataows.

x Fire 2 Drought often contributesto forest, range,rural, or urbanfires, fire danger,and
burning restrictions. Specific impactsinclude enactingor easingburning restrictions,
fireworksbans,increasedire risk, occurrencef fire (numberof acresburned,numberof
wildland fires comparedto average peopledisplaced.etc.), stateof emergencyduring
periodsof high fire danger,closureof roadsor land dueto fire occurrenceor risk, and
expensedo stateand county governmentsof paying firefighters overtime and paying
equipment (helicopteosts.

x Plants & Wildlife 2 Droughteffectsassociateavith unmanageglantsandwildlife, both
aguaticandterrestrial,includelossof biodiversityof plantsor wildlife; lossof treesfrom
rural or urban landscapesshelterbelts,or wooded conservationareas;reduction and
degradatiorof fish andwildlife habitat;lack of feedanddrinking water;greatemortality
dueto increaseatontactwith agriculturalproducersasanimalsseekfood from farmsanc
producersare lesstolerantof the intrusion; diseasejncreasedsulnerability to predation
(from speciesconcentratedhearwater); migration and concentration(loss of wildlife in
someareasand too much wildlife in others);increasedstresson endangeredpecies;
salinity levels affecting wildlife; wildlife encroachinginto urban areas;and loss of
wetlands.

x Relief, Response& Restrictions? This categoryrefersto drought effects associated
with disasterdeclarationsaid programs,requestdor disasterdeclarationor aid, water
restrictions,or fire restrictions.Examplesinclude disasterdeclarationsaid programs,
USDA SecretariatlisastedeclarationsSmall BusinessAssociationdisasterdeclarations
governmentelief andresponserograms state-levelwatershortageof wateremergency
declarations,county-level declarations,a declared %tate of emergency, requestsfor
declarations or aid, non-profit organization-basedrelief, water restrictions, fire
restrictions, NWS Red Flag warnings, and declaration of drought watcivesmngs.
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X Society & Public Health 2 Drought effects associatedvith human, public and social
healthinclude health-relategproblemsrelatedto reducedwater quantity and/orquality,
suchasincreaseaoncentratiorof contaminantslossof humanlife (e.g.from heatstress
suicide); increasedrespiratory ailments; increaseddiseasecaused by wildland fire
concentrationsincreasechumandiseasecauseddy changesn insectcarrierpopulations;
population migration (rural to urban areas,migrantsinto the United States);loss of
aesthetiovalues;changein daily activities (non-recreationalljke putting a bucketin the
showerto catchwater); elevatedstresdevels; meetingsto discussdrought;communities
creatingdroughtplans;lawmakersaltering penaltiesfor violation of water restrictions;
demandfor higher water rates; cultural/historical discoveriesform low water levels;
prayermeetings;cancellationsof fundraisingevents; cancellation/alterationf festivals
or holiday traditions; stockpiling water; public service announcementsnd drought
informationwebsitesprotestsandconflictswithin the communitydueto competitionfor
water.

x Tourism & Recreation? Drought effects associatedwith recreationalactivities and
tourisminclude closureof statehiking trails and huntingareasdueto fire danger;water
accessor navigation problemsfor recreation;banson recreationalactivities; reduced
license, permit, or ticket sales(e.g. hunting, fishing, ski lifts, etc.); lossesrelatedto
curtailedactivities (e.g. bird watching,hunting and fishing, boating,etc.); reducedpark
visitation; and cancellation or postponement of spoeirents.

x Water Supply & Quality 2 Drought effects associatedwvith water supply and water
guality include dry wells, voluntary and mandatorywater restrictions,changesn water
rates,easingof waterrestrictions,ncreasesn requestdor new well permits,changesn
waterusedueto waterrestrictions greateiwaterdemandgdecreases waterallocationor
allotments, installation or alteration of water pumps or water intakes, changesto
allowable water contaminants,water line damageor repairs due to drought stress,
drinking waterturbidity, changein watercolor or odor, declaratiorof droughtwatchesor
warnings, and mitigatioactivities.

x General Awareness? General Awarenessappliesonly to media reports and usually
indicatesthat peopleare concernedaboutdrought,but no specificimpact hasoccurred
yet or the information is too general to use fomapact.

x Other 2 Drought impacts that do not easily fit into any of the almategories.

Figures 3.5 compareghe severityof the droughtin Coloradoin June of 2020 with the severityof
thedroughtin Juneof 201E and201(. GrandCountyexperienceextremedrought conditionsin
2012andseveredroughtconditionsin 2013.2012wasa severdfire yearfor Colorado,resulting
in a Presidential Disaster Declaration for the Waldo Canyon and High Park wildfires.

Figure3.6. showsthe DroughtMonitor for the entire United Statesasof Junel8, 202Q 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, 2020Colorado 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 Coloradorfti@ange and far SE Coloradbhe

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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Droughtimpactsin GrandCountycanbe wide-reachingeconomic.environmentalandsocietal.
The most significant impacts associatedwith drought are those related to water intensive
activities such as wildfire protection, commerce,tourism, recreation,municipal usage,and
wildlife preservationDroughtduringthe winter seasonmpactsthe ski industryandeconomyof
Grand County. The FraserRiver flows north about 28 miles from the headwatersear the
continentaDivide, throughthe townsof Winter Park,Fraser,TabernashandGranby,andis one
of the major tributariesto the Upper ColoradoRiver. Increasingurbandevelopmentaswell as
the seasonainflux of tourists,placesmore demandson the waterresourcesn the FraserRiver
watershed.According to the State§ Economic Impact Task Force Report on the Economic
Impact of Drought (April 30, 2002), Grand County is highly dependentupon tourism and
receives/6% of its incomeand51%of its jobsfrom tourism.The effectsof droughtcanseverely
diminish tourism revenue.

3A countywith a strongeconomicdependencen the ski industryis morevulnerableto drought
impactsthana countywith recreationakttractionsrangingfrom hiking and campingto rafting
andboating “ GrandCountyfalls within both of thosecatagories The highestranking 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

Droughtin the summerincreasegroblemswith dustanderosionand cancausedeteriorationn
water quality. Drought conditionscan also causesoil to compactand not absorbwater well,
potentially making an areamore susceptibleto flooding. It also increaseghe wildfire hazard.
Droughtimpactsincreasewith the length of a drought,as carry-oversuppliesin reservoirsare
depletedand water levelsin groundwaterbasinsdecline.A portion of Grand County relieson
individual ground wells and constructedwater retention structuresfor their water resources.
Ground wells servicea significant portion of the population,while local ranchersrely upon
ponds and ditches for livestock acrdps.

The County doesnot own rights to most of the waterin its borders,and much of the wateris
allocatedelsewhere Winter Park and Granby are primarily dependenbon streamflowas the
primarywatersource Wastewatetreatmenplantsarealsodependenon streamflows; if strean
flows areinadequatethis canbecomea public healthand sanitationconcern.The incidenceof
bluealgaeincreasesluring periodsof extremeheat,which oftenaccompaniedrought,andzebre
mussels are also a potential issue.

Potential Future Losses

* Accordingto the FutureAvoided CostExplorertool (F.A.C.E.),a future droughtscenariausing
a moderateclimate (due to climate change)and a low estimatedpopulationgrowth (24,300),
would economicallybring twenty-two million dollarsin damagego GrandCounty, decreasin
revenuefor commerciakafting andthe ski industry;alsoanincreasedeedcostfor livestockand
decreased crop production.
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3.2.5 Earthquake

Hazard Description

An earthquakés causedby a suddenslip on a fault. Stressesn the earth$ outerlayer pushthe sidesof
the fault together.Stressbuilds up and the rocks slip suddenly,releasingenergyin wavesthat travel
through the eartB crust and cause the shaking that is felt during an earthquake.

Earthquakesan causestructuraldamage,injury, and loss of life, aswell as damageto infrastructure
networks,suchaswater, power,communicationandtransportatiorlines. Other damage-causingffects
of earthquakesnclude surfacerupture, fissuring, settlement,and permanenthorizontal and vertical
shifting of the ground. Secondaryimpactscan include landslides,seichesiquefaction,fires, and dam
failure.

The amountof energyreleasedluring an earthquakés usuallyexpressedsa Richtermagnitudeandis
measuredlirectly from the earthquakeas recordedon seismographsAnother measureof earthquake
severityis intensity. Intensityis an expressiorof the amountof shaking,typically the greatestauseof
lossesto structuresduring earthquakesat any given location on the surfaceas felt by humansand
definedin the Modified Mercalli Intensity Scale. Table 3.9 featuresabbreviateddescriptionsof the 12
levels of intensity.

Table 5.9. Modimnied Mercalll Intensity (MMI) Scale

Accordingto the ColoradoGeologicalSurvey, Coloradois comprisedof areaswith low to moderate
potential for damagingearthquakesThere are about 90 potentially active faults that have been
identifiedin Colorado,with documenteanovemenwithin thelast1.6 million years.However thereare
severalthousandother faults that havebeenmappedin Coloradothat are believedto havelittle or no
potential for producing future earthquakes.
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Geographic Location

The geographiextentof this hazardn GrandCountyis large 2 with morethan50 percenif the
planning area affected.

According to the Colorado Geological Survey, Coloradois has areaswith low to moderate
potentialfor damagingearthquakesThe presenceof potentially active faults is an indicator of

potentialearthquakeisk. Thereareabout90 potentiallyactivefaultsthathavebeenidentifiedin

Colorado,with documentednovementwithin the last 1.6 million years.However,there are
severalthousandtherfaults that havebeenmappedn Coloradothat are believedto havelittle

or no potential for producing future earthquakes.Colorado$ Earthquakeand Fault Map

developedy CGS in 2008depicts the location of historic epicentersandpotentiallyactive

faults. An excerptof this map displaying Grand County and vicinity is shownin Figure 3.7.

Anothermapproducedoy the CGSshowsthesepotentiallyactivefaults with maximumcredible
earthquake determinations, illustratedrigure 3.8

Faults are classifiedbasedon the geologictime frame of their latest suspectednovement(in
order of activity occurrence, the most recent is listed first):

H 2 Holocene (within past 15,00@ars)

LQ 2 Late Quaternary (15,000-130,09€ars)

MLQ 2 Middle to Late Quaternary (130,000 - 750,0@@rs)
Q2 Quaternary (approximately past 2 millipaars)

LC- Late Cenozoic (approximately past 23.7 milly@ars)

X X X X X

According to the Colorado Geological Survey, there are at least 11 northwest-strikinglate
Cenozoicfaults in the GranbyBasin Fault area.The faults lie betweenthe Town of Granbyand
Lake GranbyandextendacrossGranbyMesaandthe ColoradoRiver. Theterm GranbyBasin” is
usedby expertsto describethe late Tertiary structuralbasinin thevicinity of the Town of Granby.
The faults are well defined by topographic,vegetation,and tonal lineamentsand it has been
concluded that fault activity occurred prior to middle to early Pleistocene time.

One suspectedault structureis known as 3Granby Faults West-unnamed. This north-south-
striking unnamedault lies westof the Town of Granbyon thewesternmarginof thelate Cenozoi

GranbyBasinandextendsfrom Trail Creeksouthwardo eastof CottonwoodPass.Severalother
faults in this basin have documented movement.

Anotherfault structurelacksa name,but lies in the Gore Rangewestof Kremmling. Recentdata
suggestshis fault hashad major movementon the eastflank and minor movementon its west
flank.

The Parshallfault trends northweston its west end and east-weston its eastend. It extends
southeastwarffom the EastFork of TroublesomeCreeknorth of StateHighway 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 anotherpotential sourceof
seismic activity in the planning area. According to a study by GEO-HAZ consulting, the
Williams Fork normal fault was discoveredin 2002 in a densepine forest at the foot of the
Williams Fork Mountainsin central Colorado. This fault is now the northernmostknown
Quaternaryfault associatedwith the Rio Granderift zone, where scarpsare clearly late
Quaternary in age, and trenches show displacement of late Quaternary strata.

Seismic hazardzone maps and earthquakefault zone mapsare usedto identify where such
hazardsaremostlikely to occurbasedon analyse®f faults, soils, topographygroundwaterand
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 significantearthquakesventshaveoccurredto datein GrandCountybasedon CGSrecords.
However, historical earthquakesn other partsof the Statemay haveimpactedGrand County.
Thelargestearthquakeecordedn Coloradooccurredon November7, 1882andwaslikely felt

in GrandCounty. The epicenteris thoughtto havebeenlocatedin the Front RangenearRocky
MountainNational Park;the magnitudewasestimatedo be about6.2 on the Richterscale.This

wasthefirst earthquakdo causedamagen Denverandwasfelt asfar awayas Salina,Kansas,
and Salt Lake CityJtah.

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

Probability of Future Occurrence

Occasiona? 1-10 percentchanceof occurrencan the nextyearor hasa recurrenceanterval of
11 to 100 years

It is difficult to accuratelyforecasthetiming or locationof future damagingearthquakectivity.
Overtheyears,seismicactivity hasbeendetectedascloseto GrandCountyasPitkin andEagle
counties.No significanteventshavebeenrecordedio datein GrandCounty, however,andit is
largely for that reasonthat this potentially destructivehazardis considereda relatively minor
threatto the planningarea.However,the Countyis growing andis locatedover severalfaults.
Seismicactivity could potentiallycausesignificantdamagean the future asthe Countycontinues
to grow.

Figure 3.9 is a probabilisticseismichazardmap of Coloradofrom the U.S. GeologicalSurvey
thatdepictsthe probability thatgroundmotionwill reacha certainlevel duringan earthquakelt
showsthe shakinglevel thathasa 10 percentchanceof beingexceedeavera periodof 50 years
(as well as earthquakes in Colorado between 1568 and 2009).

Grand County, Colorado 3.36
Multi-Hazard Mitigation Plan 2020



Grand County, Colorado 3.37
Multi-Hazard Mitigation Plan 2020



Figure 3.9. Colorado Seismic Hazard Map 2 10% Probability of Exceedance in 50 Years

Source: USGS, www.nationalatlas.gov
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Magnitude/Severity

Limited 2 Minor injuries and illnesses; minimal property damagethat does not threaten
structural stability; and/or interruption of essential facilities and services for less thanr24

As shownin Figure3.9, the shakinglevel thathasa 10 percentchanceof beingexceededvera
period of 50 yearsis in the range of 3 to 5 percentpeak accelerationin Grand County.
Significantearthquakelamageypically doesnot occuruntil peakaccelerationgre greaterthan
30percent.

3.2.6 Flood

Hazard Description

Riverine flooding is defined as when a watercourseexceedsits dank-full” capacity and is
usuallythe mostcommontype of flood event.Riverineflooding generallyoccursasa resultof
prolongedrainfall, or rainfall thatis combinedwith soils alreadysaturatedrom previousrain
eventslt alsooccursasa resultfrom snowmelt,in which casethe extentof flooding dependon
the depth of winter snowpack and spring weather patterns.

The areaadjacentto a river channelis its floodplain. In its commonusage, ¥loodplain” most
often refersto that areathat is inundatedby the 100-yearflood, the flood that hasa 1 percent
chancein any given year of being equaledor exceededOthertypesof floods include general
rain floods, thunderstormgeneratediash floods, alluvial fan floods, dam failure floods (see
Section3.2.2), andlocal drainagefloods. The 100-yearflood is the nationalstandardo which
communities regulate their floodplains through the National Flood InsuPxogeam.

The potential for flooding can changeand increasethrough various land use changes also
changego land surface A changein environmentcancreatelocalizedflooding problemsinside
and outside of natural floodplains by altering or confining watershedsor natural drainage
channelsThesechangesare commonlycreatedoy humanactivities. Thesechangesanalsobe
createdby other eventssuch as wildfires. Wildfires createhydrophobicsoils, a hardeningor
ylazing” of the earth§ surfacethat preventsrainfall from being absorbedinto the ground,
thereby increasing runoff, erosion, and downstream sedimentation of channels.

Flooding asa naturalhazardis a problemfor Grand County and the ruggedterrainin the area
increaseghe potentialfor flash flooding in someareasof the County.Major streamflooding on
Grand County streamsis causedby snowmelt,which increasesas temperaturesise. The total
durationof snowmeltfloodsis usuallyover a periodof weeksratherthandays.Snowmeltrunoff
generallyreachests peakin Juneandrecedego a normalflow by mid-July or August.Flooding
concerndn the Rockiesare usuallyassociatedavith snowwaterequivalentYSWE) in the range
of 120-140%or higheraccordingto the ColoradoWater ConservatiorBoard. Rainsthat occur
prior to mid-June do not increase gteeamflowappreiably. However, after peanowmelt
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runoff has occurred,rainfall usually increaseghe runoff. Heavy rains that occurin July and
August have potential to cause flash flooding, but rarely result in major flooding.

Streamgagerecordsshowalmostall of the annualpeakflows in GrandCounty occur between
April andJuly asthe resultof melting winter snowaccumulationsSpring runoff usuallybegins
the first weekin April, increasedo a peakby mid-June,andthenreturnsto a normalflow by
early August.

Ice jam flooding generallyoccurswhenwarm weatherand rain breakup frozenrivers or any
time thereis a rapid cycle of freezingandthawing. The brokenice floats downrivers until it is
blockedby an obstructionsuchas a bridge or a shallow area.An ice damforms, blocking the
channeland causingflooding upstream(FEMA, 2005). Ice jam flooding can occur in Grand
County, but is raredueto the steepemgradientof rivers and streamsWindy Gap Reservoirhas
helped mitigate ice jams on the Colorado River according tdMieC.

Floodingdueto debrisblockageat bridgestendsto be anissuein the County. Othersourcesof
flooding includelocalizedstormwatel drainageproblemsthatmay not be representedn a flood
hazard map.

Geographic Location

The geographicextentof this hazardin Grand Countyis small2 10-25%of the planningarea
affected.The following is a discussiorof the primary streamsandriversin the Countythatare
potential sources for flooding.

The ColoradoRiver (originally called the GrandRiver) beginsits journeyin Rocky Mountain
National Park. Soon after leaving Rocky Mountain National Park, it entersColorado’slargest
naturallake, GrandLake.From GrandLake, it makesits way throughLake Granbyand Shadow
Mountain Reservoir.

The Town of GrandLake hasflood hazardmappingalongLittle ColumbineCreek,which drains
into Shadow Mountain Reservoir, and along the North Inlet, which drains into Grand Lake.

The Town of Hot SulphurSpringshasflood hazardmappingfor the ColoradoRiver. Specific
flood concerns are for the tovinwater treatment plant.

Thefirst majortributaryto the Coloradois the FraserRiver, which joins the ColoradoRiver near
Granby. From Granby the Colorado headsthrough Hot Sulphur Springs, Byers Canyonand
Kremmling.

The FraserRiver is a tributary of the ColoradoRiver, approximately32.5 miles in length. It
drainsalargeportion of the Middle Parkbasinin GrandCounty.Theriver beingsjust belowthe
continentaldivide on the north side of BerthoudPassin the ArapahoNational Forest.It flows
north-northwest past Winter Park, Fraser, and Tabernagdioias the Colorado from treouth
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two miles westof Granby.Its drainagearea,from the ContinentalDivide at BerthoudPassto
Leland Creek,is approximately61l squaremiles. Its major tributary is VasquezCreek,whose
confluencewith the FraserRiver is locatedin Winter Park. VasquezCreekhasa drainagearea
of approximately 28 squareiles.

Along the FraserRiver, the towns of Winter Park, Fraserand Granbyare subjectto flooding.
Winter Park has flood hazard mapping along the Fraserand its tributaries, Leland Creek,
VasquezCreek,andJim Creek.North of Winter Park,insufficient capacityof the culvertunder
US Highway 40 restrictsflood flows from Leland Creek,on the westside of the highway,from
entering the Frasétiver.

Justdownstreamis the Town of Fraserwith flood hazardmappingon the FraserRiver anc
Lelanc Creek,aswell asthe tributariesSt. Louis Creekand Elk Creek.The Town of Granby,
nearthe confluenceof the FraserRiver and the ColoradoRiver hasflood hazardmappingfor
both the FraserRiver andits tributary Ten Mile Creek.Floodingalongthe FraserRiver andits
tributaries occurs primarily in June and is largely dusntmwvmelt.

Willow Creekis a tributary of the ColoradoRiver, approximately35 miles long. It beginsin
northwesterrGrandCounty,in the ArapahoNational Forestsouthof Willow CreekPassat the
continentaldivide. It flows southeastthroughWillow CreekReservoirand joins the Colorado
threemiles northeasof Granby.No flood hazardmappingis availablefor Willow Creek,but it
does have a history of flooding.

Muddy Creekis a tributary of the ColoradoRiver, approximately60.5 miles long. It drains
northwesternGrand County, in the Routt National Forestwest of Rabbit Ears Passat the

continentaldivide. It flows south,east thensouthwestandjoins the ColoradonearKremmling.

According to the Grand County Flood InsuranceStudy (FIS) of 2008, thereare no significant

flood hazardsin the Town of Kremmling and no specialflood hazardsare mapped.However,

thereis a history of flooding in the westernpart of town. Wolford Reservoirmay provide some
flood protection. The railroad currently servesas a natural dam for the town § wastewater
treatment plant.

Everycommunityin GrandCountyis atrisk to riverine flooding. Localizedstormwatel flooding
cancauseminor problems Accordingto the January?2, 2008FIS, Kremmling doesnot haveany
SpecialFlood Hazardareasidentified. The effective flood insurancerate map (FIRM) for the
Countywas adoptedin 2008. The digital FIRM (DFIRM) was usedduring the 2013 updateto
refine the flood lossestimation.The DFIRM extentdoesnot includethe unincorporatedCounty
andis limited to theincorporatedareaswith the exceptionof Kremmling.A 100-yearfloodplain
generatedvith HAZUS by FEMA wasusedto representhe flood hazardin the unincorporated
areas.Figure 3.10s a map of Grand Coun§/DFIRM and HAZUS 100-year floodplain.
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Figure 3.10. Grand County DFIRM and HAZUS 100-Year Flood Zones

Grand County, Colorado 342
Multi-Hazard Mitigation Plan 2020



Flood Protection Measures

The major flood protectionmeasureslong the ColoradoRiver are Lake Granbyand Shadow
Mountain Reservoir. Though thesereservoirsare not designatedas flood control, controlled
releases do provide some flood protection downstream.

RitschardDam (a.k.a Wolford Mountain Reservoir)is along Muddy Creek and though not
designatedhs a flood control dam, doesprovide someprotectionfor the Town of Kremmling.
Thereis someconcernthat this earthendam,completedin 1995, is settlingtwice asfastasthe
expected rate (segection3.2.2Dam Failure.

Accordingto the CountyFlood InsuranceStudy,thereareno structuresn the FraserRiver basin
specifically designedor flood protection.Thereare, however,severaldiversionstructuresand
railroadandroadembankmentthataffectflooding. Wateris divertedfrom the FraserRiver, Jim
Creek,VasquezCreekandLittle VasquezCreekby the DenverWater Board. Total capacityof
the diversion system is 750 cfs (Grand County FIS, January 2, 2008).

Highway US 40 traversessrandCountyin a generalnorthwestto southeastlirection.Hydraulic
structuresuinderthe highwayhavesufficientcapacitysothatfloodflows aregenerallyunaffectec
However,north of Winter Park, insufficient capacityof the culvert underUS 40 restrictsflow
from Leland Creek, on the west side of the highway, from enteringthe FraserRiver (Grand
County FIS).

The DenverandRio GrandeWesternRailroadalsotraverseghe Countyin a generallyeast-west
direction. Someminor pondingat crossingsis expectedalthoughmost of the culvertsdo not
flow full.

No other structuressuchas dams,levees,canals,or otherflood control deviceswere found to
provide protection from the 1% annual chance flood event.

Previous Occurrences

According to the flood insurancestudiesand NCDC, there is some evidenceof significant
flooding in Grand County in recentyears.Eventsof note from the studies,NCDC, and the
HMPC include thdollowing:

x July 5-6,20112 A combinationof heavyrain and spring runoff causedlash flooding
alongSt. Louis Creek.As aresult,someof the streetan thetown of Frasemwereflooded.
Streamflowpeakedat 353 cfs comparedo the averagestreamflowfor this time of yearof
83 cfs. There was a washout on County Road 731. Property damage was estimag¢ed to
$5,000.

X June, 2011 +With a river basinsnowpackat 277 percentof averagefor early June,
warmertemperaturesn the high country at the start of the monthintensifiedrunoff in
mountain valleys Water was running near or at bank levels along most @wels
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streams,with some flooding in low-lying areasfrom Parshallto Kremmling. A few
culverts were replaced, according to the Grand County Office of Emergency
ManagementMuddy and Troublesomecreekswereflooding andwaterlevelsat Willow
Creekwererising by a foot per day, accordingto the Bureauof ReclamationProperty
ownersalong Willow Creekreportedwidespreadlooding. The C Lazy U Ranchdealt
with massiveflooding in hayfields. The flows maxed-outhe gaugeat 1,200cfs. A flow
of 1,500cfs is considerech 500-yearflood eventon Willow Creek.On the FraserRiver,
portionsof the FraserRiver Trail in town weredamagedandriver bankseroded Repairs
were made in 2012.

x June 7-8, 20102 Two daysof high temperaturesapidly melted high-elevationsnows
and createdrampantrunoff and flooding on the FraserRiver. Peakriver flows washed
out a culvertanddrivewaythataccesse@ homenearOld Town Winter Park.Voluntary
evacuationswere announcedwith concern for residents being unable to access
emergency services if the nearby bridges were to maish

X May 18-24,2008 tFloodsresultedon Muddy CreeknearKremmling from rapid melt of
aboveaveragesnowpackin the contributingwatershedDamagesonsistedof roadways
being overtoppedor damageddebrisaccumulationjand erosion,and isolated casesof
structure inundation. Peak dischargewas 902 cfs. Flooding on TroublesomeCreek,
TenmileCreek,Eightmile Creek,andthe FraserRiver causedninor damageo fields and
barns.No damageestimatesvere available(CWCB Flood DecisionSupportSystemand
2008 State of Colorado Flood Documentatk@ports).

X May 30, 2003- Grand River Ditch Failure - The GrandRiver Ditch is ownedby the
Water Supply and StorageCompany.In May 2003 a 100 foot section of the ditch
breachedibout2.4 miles southof La PoudrePasscausingthe waterto cascadelownthe
slopesandinto the ColoradoRiver. Approximately 105 cubic feet per second(cfs) of
water from the Grand River Ditch spilled into the park for severalhoursat a location
wherea naturalwaterdrainagewas not alreadypresentcausinga large amountof rock,
soil, sedimentand treesto be removedand transporteddownstream.The flood left a
visible scaron the mountainsidecausingsignificantdamageo a lodgepolepine andan
old growth riparian sprucef/fir forest, Lulu Creek, the Colorado River and associated
wetlandsandparkvisitor infrastructure The breachoccurredat a time whenthe Coloradc
River was experiencingypical high waterlevelsaddingadditionalstressto downstream
road and foot bridges.The bridgeswere closedto the public for safetyconcerns.The
WaterSupplyand StorageCompanywasorderedto pay $9 million in damageso Rocky
Mountain NationaPark.

x June 20, 20002 Heavyrain, up to 3.5 inchesin an hour, delugedthe streets,drains,
homes,and businesse Granby.In many places,water was gushingout of the storm
drains becausehe drainagesystemcould not handlethe high volume of water. Some
hillsideswerewashedout and manyyardshad surfacesoil strippedclean.Waterup to 2
feetin depthcoveredsomeof the city streets.Severaloffices and businessesvere also
flooded. The Granby Library, in the basement of Granby Town Hall, was #¢smled.
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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 PDHIZE0)8).

The USACE Ice Jam Information Clearinghouseshowsno recordedice jam eventsin Grand
County between 1955 and 2013.

Potential Future Losses

* Accordingto the FutureAvoided CostExplorertool (F.A.C.E.),a futureflood scenariausinga
moderateclimate (due to climate change)and a low estimatedpopulation growth (24,300),
would cause2.7 million dollars in damagesto 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 suggestghat somelevel of flooding is almostan annualoccurrencein  Grand
County. Zone A floodplainson FEMA FIRMs are often called the f100-yeaffflood zone, but
really have a 1% annualchanceof flooding any given year. The various FEMA zones are
defined inTable 3.10.

Table 3.10. FEMA Flood Zone Definiions and Probabllities

Zone Definitions

Areas with a 1% annual chance of flooding and a 26% chance of flooding over the lift
A 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.

Areas with a 1% annual chance of flooding and a 26% chance of flooding over the lift
of a 30-year mortgage. The | “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.

AE

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

AO 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.

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.

AH

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

Source:https://msc.fema.gov/webapp/wcs/stores/servlet/info?storeld=10001&catalogld=10001&langld=-
1&content=floodZonesé&title=FEMA%2520Flood%2520Zone%2520Designations
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Magnitude/Severity

Limited 2 Minor injuries and illnesses; minimal property damagethat does not threatel
structuralstability; and/or interruption of essential facilities and services for less thHaougsl

In Grand County, floods can causeminor injuries. Flood water, as well as debrisfrom steep
tributary channelscandamagepropertyandinfrastructureandcloseroads.However,pastflood

damagesavebeenlimited. While the overall severityfor the Countyis limited, the severityfor

certain jurisdictions within the County may be higher.

3.2.7 Hazardous Materials Release
Hazard Description

Grand County is susceptibleto accidentsinvolving the transportof hazardousmaterialson

County roadsand highways.A hazardousnaterialis any item or agent(biological, chemical,
physical, radiological) that has the potential to cause harm to humans, animals, or the

environmentgitherby itself or throughinteractionwith otherfactors.An accidentcouldoccurat

any time or as a result of a naturaldisaster.The releaseof hazardousnaterialscan threaten
peopleand natural resourcesn the immediatevicinity of the accident,including residences,
resorts, and businesses along transportation routes.

The HMPC provideda commodityflow study,which examinedhe type andnumberof vehicles
that transporthazardousnaterialsthroughthe County, the type of materialtransportedandthe
hazardclassof the vehicles.Semitractors/trailerspox trucks, and pick-up trucks are the most
frequently occurring type of vehicle transportinghazardousmaterialsthrough Grand County.
Most trailer typesare dumptrucks, mixed cargoon flatbedtrailers, mixed cargoin box trailers,
and MC-306 non-pressurdrailers that usually contain fuel. Class3 flammableliquids is the
mostfrequentlyoccurringhazardclass.This is consistenwith the finding thatfuel andgasoline
are two of the most frequently transportedterials.

Geographic Location

The geographicextentof this hazardin GrandCountyis smal 2 10-25 percentof the planning
areaaffected? (basedon historical experience)but dependingon the type and quantity of spill
and the medium affected, the geographic extent could become large.

ColoradoStatePatrolhasdesignatedColorado9 from U.S. Highway 40 in Kremmlingto I-70 in
Silverthorneas a hazmatroute. Closureof Colorado9 dueto a hazmatincident could impact
commerceand tourism, particularly during ski season. U.S. Highway 40 crosseshe County
from eastto west and is the alternateroute to Salt Lake City and primary detour route for
closuresof the I-70 corridor; trucks andtankerstransportinghazardousnaterialsmay often use
this route. Pasthazmattransportatiorincidentshaveoccurredon BerthoudPass Byers Canyon,
andRabbitEarsPass.The Union Pacificrailroadis anotherpotentialsite of hazmatincidentsin
the planning area. An estimated 15-30 trains use the railroada&ach
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ThereareseveralTier Il facilitiesin GrandCounty.The 2012-2013eportingfacilities arelisted

in Table 3.11.

Table 3.11. Reporting Tier Il Faciliues 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

Hazardousnaterialsincidentsin GrandCountyhavebeenrelatively insignificant. Statisticsirom
the NationalRespons&€enter,which servesasthe solenationalpoint of contactfor reportingall
oil, chemical,radiological,biological, andetiologicaldischargesnto the environmentanywhere
in the United Statesand its territories, indicate that between2008 and 2012, 20 hazardous
materialsincidentswerereportedin GrandCounty.The majority of theincidentswererelatedto
gasolineanddieselfuel spills resultingfrom an accident(i.e., not from cargo).Theseeventsare
summarizd in Table 3.12.

Table s.12.  Hazardous Materials Incidents: 2006-2012

Date Description Type Cause Nearest City

2/7/2020 Loose chain punctured saddle tank, Hwy 40, Mobile Loose chain Hot Sulphur
MP 190 near HSS during a blizzard. 100 punctured Springs
gallons of diesel was discharged. saddle tank

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

7/10/19 Semi fuel-tanker rollover in Berthoud Pass. Mobile Rollover Winter Park

175 gallons of diesel spilled, driver injured.
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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/lunk

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
WKH URDG DQG UROOHG ¢
tank was crushed in the crash. Approximately
150 gallons of fuel leaked onto the ground.

WLPHYV

7KH

Mobile

ULJKW IXHO

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 pasteventsinclude a tanker crashon Berthoud Passin 2003, a tanker crashin Byers
Canyon which spilled productinto 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

Transportationtelatedhazardousnaterialsincidentsoccurin GrandCounty everyyear. These
are mostoften fuel spills that are not relatedto the cargobeingtransportedBasedon previous
experiencethe probability of a spill of a nonfuelhazardousnaterialor a spill with significant
impact to people, the environment, or the economy is much less likely.
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