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SECTION 1 INTRODUCTION

1.1 Background

In response to the requiranents of the Disaster Mitigation Act of 2000 (DMA 2000MissoulaCounty

and theCity of Missoula havedeveloped this Multi-Jurisdictional Pre Disaster

Mitigation (PDM) Plan.DMA 2000 amends the Stafford Act and is designed t
improve planning for, response to, and recovery from, disasters by requiring
State and local entities to implement predisaster mitigation planning and
develop PDM PlansThe Federal Emergency Management Agency (FEMA) hg
issued guidelines fordevelopment of PDM Plans. The Montana Disaster ang
Emergency Services (DES) supports plan development for jurisdictions in th¢
State of Montana

Missoula County ompleted and adopted aPDM Plan in 2005, which was
updated in 2011 and 2017, to help guide and focus hazard mitigation
activities. TheCounty, working together with Integrated Solutions Consulting,
Inc., has prepared this2023 update to their PDM Plan to satisfy the
requirement that PDM Plans be updated every five years. TR823 Missoula

CountyPDM Plan profiles significant hazards to the community and identifies

Hazard Mitigation is
any sustained action
taken to reduce or
eliminate the long
term risk and effects
that can result from
specific hazards.

FEMA defines a
Hazard Mitigation
Plan as the
documentation of a
state or local
government
evaluation of natural
hazards and the
strateaies to mitinate

mitigation projects that can reduce those impacts. The purpose of the updated

PDM Plan is to promote sound public policy designed to protect residents, critical facilities,
infrastructure, private property, and the environment from natural and manmade hazards. The
updated Missoula County PDM Ran includes resources and information to assist residents,
organizations, local government, and others interested in participating in planning fomatural and
man-made hazards. Thi2023 updated PDM Plan supersedes th2005, 2011, and 2017PDM Plars.

1.2 Authority

The Missoula County PDM Plan update has been developed pursuant to the requirements in the
Interim Final Rule for hazard mitigation planning and the guidance in the State and Local Plan Interim
Criteria under DMA 2000. The Plan also meetgiidance developed by FEMA in June of 2008 for Multi
Jurisdictional Mitigation Planning.

The MissoulaCountyBoard of CountyCommissionershave adopted this PDM PlanAlso adopting the
Planis the City of Missoula These governing bodies have the authority to promote sound public
policy regarding natural and manmade hazards in their jurisdictions. Copies of the signed
resolutions are included asAppendix A to this plan. The PDM Plan was adopted at the regularly
scheduled County Commission andCity Council meetings, which were open to the public and
advertised through the typical process the jurisdictions use for publicizing meetings.

MissoulaCounty will be responsible for submitting the adopted PDM Plan to FEMA for review. Upon
acceptance by FEMAMissoula County andthe City of Missoulawill remain eligible for mitigation
project grants and postdisaster hazard mitigation grant projects.

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
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1.3 Acknowledgements

Many groups and individuals have contributed to development of th®lissoulaCounty PDM PlarnThe
Missoula County Office ofEmergencyManagement(OEM provided support for all aspects of plan
development including providing digital locations and insurance values for the critical facilities and
infrastructure used in the PDM analgis. The PDMPIlanning Team comprised ofvarious members of
the Missoula County Disaster Planning Committeemet on a regular basis to guide the project,
identify the hazards most threatening to the County, develop and prioritize mitigation projects,
review draft deliverables and attend the public meetings. The local communities participated in the
planning processby attending public meetings and contributed to plan development by reviewing
and commenting on the draft plan.

1.4 Scope and Plan Organization

The process followed to prepare th023 MissoulaCounty PDM Plan update included the following:

Review and prioritize disaster events that are most probable and destructive,
Update critical facilities,

Review and update areas within the community that are most vulnerable,
Update and identify new goals for reducing the effects of a disaster event,
Review andidentify new projects to be implemented for each goal,

Review procedures for monitoring progress and updating the PDM Plan,
Review the draft PDM Plan, and

Adopt the updated PDM Plan.

= =4 =4 =4 -4 -4 A -4

The PDM Plan is organized intgections that describe the planning process (Section 2), community
profile (Section 3), risk assessment (Section 4), mitigation strategies (Section) &nd plan
maintenance (Section6). Appendices containing supporting information are included at the end of
the plan.
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Section 2:Planning Process

SECTION 2 PLANNING PROCESS

The updated Missoula County PDM Plan is the result of a collaborative effort betweellissoula
County and the City of Missoula utilities, local agencies, noprofit organizations, businesses, and
regional, state and federal agencie3he planning effort was facilitated by the contractor|ntegrated
Solutions Consulting Public participation played a key role in development of goals and mitigation
projects, as outlined belowFor the purposes of this planning effort, the public is defined as residents
of MissoulaCounty, local @partments, state and federal agencighat support activities in the cmunty,
neighboring communities and local partners.

2.1 PDMPIlanning Team

The Missoula County OEMdirector requestedvarious members ofthe Disaster Planning Committee
serve as the PDMPlanning Teamfor the purposes of updating thePDM PlanThese individuals are
listed in Appendix B . Theaffiliation of these participants is presented inTable 2-1.

Table 2-1 Agencies Represented On The PDM Planning Team
Organization / Position Type of Organization
City of Missoula Fire Department City Government
City of Missoula Police Department City Government
Missoula Aging Services City-County Government
Missoula CityCounty HealthDepartment City-County Government
Missoula Water Quality Protection District City-County Government
Missoula County Community and Planning Services County Government
Missoula County Office of Emergency Management County Government
National Weather Service / WarningCoordinator FederalGovernment
Clark Fork Coalition Local Organization
Local Emergency Planning Committee / Citizen Representative Local Organization
Providence Saint Patrick Hospital Medical Organization
Missoula County Public Works County Government

Responsibilities of thePlanning Teamincluded attending conference calls to discuss update of the
Plan, providing data for analysis in the risk assessment, attending public meetings, providing input
and feedback on mitigation strategies, review of the draft plan document, and supporting tipan
throughout the adoption process.The PDMPlanning Teamwill assist the Missoula County OEM in
updating the Plan in the future.

The Planning Team met several times over the course of the project; once to rank the hazards, and
two other times to update themitigation strategy. In person/virtual option meetings were held in
conjunction with LEPC meetings on October 11, 2022 and January 10, 2023 the third meeting was
held as an in person workshop to review existing actions, development new actions and complete
the final hazard rankings on June 21, 2023. Following the municipal workshop, a public meeting was
held where the public was presented with the hazard rankings and provided an overview of the PDM
and hazard mitigation as it relates to Missoula Countyin advance of each conference call, an agenda
and/or materials to be discussed (i.e. hazard maps, hazard ranking matrices, example mitigation
strategies, etc.) were sent to meeting participant®lanning Team meetingnaterials are presented

in Appendix B.
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Section 2:Planning Process

Project Stakeholders

The planning process was initiated by preparing a stakeholders list of individuals whose input was
needed to help prepare the PDM Plan. Planning partners on the stakeholders list received a variety
of information during the project including meeting notices, documents for review, and the draft
mitigation strategy. Appendix B presents the stakeholders list for this project.

On the Canty level, project stakeholders included theCounty Commissioners, County Attorney,
Office of EmergencyManagement, Communityand Planning Services Floodplain Administrator,
3 E A OdfigEeublic Information Officer, Director of Technologyealth Department,Public Works
Department, GISSchool Districts,Missoula Aging Servicesand Rural Fire District. These entities
participated in the planning process by either providing data, attending public meetings,
participating on the PDMPlanning Teamand/or reviewing the draft PDM Plan.

Stakeholdersfrom the City of Missoulaincluded: the Chief Executive Mayor, City Council Members,
Police Department, Development Services, Floodplain Administrator, City Engine8chool Districts,
GIS Coordinatorand Fire Department.Theseentities participated in the planning process by either
providing data, attending public meetings participating on the PDMPlanning Team and/or
reviewing the draft PDM Plan.

Stakeholders from federal agencies included representatives fronthe National Weather Service
(NWS), U.S. Forest Service, and U.S. Bureau of Land Management (BLM). Tagercies were
provided information on plan development, participating on the PDM Planning Teamattended
public meetings, and/or reviewed the draft PDM Plan.

Stakeholders from state agencies inctied representatives from: theMontana Department ofNatural

Resources and Conservation (DNRCYniversity of Montana, District #1 Representative from
Montana DES, and State Hazard Mitigation Officer. These entitesticipated in the planning process
by providing data for the plan, attending the public meetings and/or reviewing the draft PDM Plan.

Non-governmental stakeholders (nonprofits, local organizations,utilities, businesses) includedthe
American Red CrossTeam Rubicon and United Way; the Missoul@hamber of CommerceMissoula
Downtown, Missoula Conservation District, Bitter Root Resource Conservation and Development
(RC&D), and Missoula Avalanche; KvVG@dio and Missoulian newspaperProvidence Saint Patrick
Hospital and Community Medical Center; Riverside Senior Center; Mountain Water, NorthWestern
Energy, and Missoula Electric Coop; and, Montana Rail Link, Phillips 66, and Cerfarvest States
Someof these entities provided information for plan developmat, attended the public meetings
participated on the PDMPlanning Team and/or reviewed the draft PDM Plan update.

Planning patners from adjoining jurisdictions included: the Ravalli, Mineral, Granite, Powell,
Sanders, Lincolnand Lake County OEM Directors and the DES Coordinator for the Confederated
Salish and Kootenai TribesThese entities did not offer input onupdate ofthe MissoulaCounty PDM
Plan.

Underserved Community: To ensure all efforts were made to include the general public and any
underserved communities, a meeting was held with representatives of the Access and Functional

Needs Subcommittee of the LEPC on August 8, 2023, the meeting was held virtually via Microsoft
4 AAI O8 4EA CT Al 1T &£ OEA T AAGET ¢ AO EITAI QulkA EI
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Section 2:Planning Process

private, tribal, and non-profit partners to assure that people with access and functional needs are ) .
included in all aspects of the Missoula Cig¢ | OT OU ( AAT OE $ADPAOOI AT 080 Al AO
pOi AAOOGo6 8

Public Feedback Incorporation :

Information obtained from the community survey was taken into consideration at the jurisdictional
workshop and hazard rankings.The results of the surveys were discussed and incorporated in the
hazard rankings along with discussions pertaining to hazards to be mitigated and mitigation
strategy prioritization. The separate public meeting held with representatives of the Access and
Functional Needs community assisted the planning team in reaching the underserved communities
within Missoula County and proviced feedback regarding power dependency and limited access
communities throughout the county. The issues discussed at the public meeting were taken into
consideration when developing the mitigation strategy and identified action items within the
mitigation strategy.

2.2 Review of Existing Plans and Studies

At the initiation of the project, planning documents and studies completed fdvlissoula Countywere
obtained from relevant websites andreviewed in order to determine how mitigation could be
integrated into this planning process and future local planning mechanisms and programs.
Contributing plans/ordinances reviewed by the contractor included:

DAMS
1 Emergency Action Plan, Isaac Creek Dam
1 Emergency Action PlanSpartan/Playfair Park Retention Basins

EMERGENCY OPERATIONS
1 MissoulaCounty EmergencyOperationsPlan

FLOODING
1 Missoula CountyFlood Insurance Study, 203

GROWTH POLICIES, ORDINANCES, REGULATIONS
MissoulaCounty Growth Policy2016

Missoula CountyShoreline Regulations, 2015
Missoula County Subdivision Regulation2020
Missoula County Zoning Ordinance,023

Missoula County Floodplain Regulation®2023
Missoula County Regional Land Use Guide, 2002
Lolo Regional Plan, 203

Seeley LakéRegional Plan, 2010

Swan ValleyCondon Comprehensive Plan Amendment, 1996
Wye-Mullan West Area Comprehensive Plan, 2005
City of Missoula Growth Policy, 2015

City of Missoula Floodplain Regulation2022

City of Missoula Subdivision Regulation£022

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
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Section 2:Planning Process

City of Missoula ZoningOrdinance, 2@3

City-County Urban Fringe Yearbook2012

Butler Creek Area Comprehensive Plan Amendment, 1996
Grant Creek Area Plan, 1980

Historic Southside Neighborhood Plan, 1991

Miller Creek Plan, 1997

Northside-Westside Neighborhood Plan, 2006

Rattlesnake Valley Comprehensive Plan Amendment, 1995
Reserve Street Area Plan, 1995

South Hills Comprehensive Plan, 1986

Southside Riverfront Area Comprehensive Plan Amendmer2000

= =4 =4 -4 4 -4 -8 -—a -8 _—a -a

HAZARD MITIGATION
1 MissoulaCountyPre-DisasterMitigation Plan, 2017
1 MissoulaCounty Community Wildfire Protection Plan, 208
1 Seeley Swan Fire Plan, 201

OTHER

Missoula Urban Area Open Space Plan, 2006
Missoula Downtown Riverfront Plan, 1990

Farviews Pattee Canyon Parks Stud2008

Rattlesnake Valley Transportation Summit Study, 2011
Fort Missoula Regional Park Plan, 2010

City of Missoula Strategic Plan2020-2023

= =4 =4 -4 -4 -

The data obtained from the plan and regulation review was incorporated into various sections of the
PDM Plan.A summary of land use implementation tools is presented isection 3.7.1Section 4.0
contains reference to the plans and ordinances affecting management of the haza®skction 7.3
includes a discussion on how mitigation can bbenplemented through existing programs.

2.3 Public Involvment

A meeting was conducted during development of the PDM PlarThe public meeting was held to
review the hazard rankings developed by the PDM planning teaand provide an overview of Hazard
Mitigation and the planning process in relation to Missoula Countysheets, handouts, presentations,
and meeting notes are contained i\ppendix B .

The meeting washeld onJune 2110, 2023 at Elections Center South Room in Missoula MEhe public
meeting wasalsoadvertised onthe county website and via social media (FacebodkA meeting notice
was sent via email to all project stakeholders Media documentation is presented irAppendix B .

During the meeting, Integrated Solutions Consultingmade a presentation which reviewedand
analyzednoted changes in the 2023 PDIvhitigation plan, outlined the background and rationale for
updating the PDM Plan, the process and methodology for the plan update, and the project schedule.
Table 2-2 describes the outcome of the 207 PDM Plan review.
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Section 2:Planning Process

Table 2-2 Review and Analysis of 2011 Pre -Disaster Mitigation Plan

2011 PDM Sections ‘ How Reviewed and Analyzed

Section 1z Introduction Reviewed existing section through discussion at public meetinglo
analysis needed.

Section 2- Planning Processnd Public Reviewed and analyzed existing section through discussion at public

Involvement meeting. Planning process expanded by utilizing project website and

scoring hazards using Calculated Priority Risk Index.

Section 3z Inventory of Community Assets | Reviewed and analyzed existing seain through discussion at public
meeting. Reviewed and updated list of critical facilitiesDeveloped

critical facility maps and obtained values for PDM analysis.

Section4 z MissoulaCounty Hazard Reviewed and analyzed existing section through discussion during publi
Assessment meeting andPlanning Teamconference callsReviewed and updated
existing hazard profiles and developed profiles for new hazards to be
included in PDM Plan.

Section5 - Mitigation Strategy Reviewed byPlanning Teamduring conference calls and public meetings
New projects developed, existing projects ravorded and/or deleted,
completed projects documented. Capability assessment updated.

Section6 z Implementation and Plan Reviewed and analyzed existingection through discussion during

Maintenance Planning Team conference call®etermined that plan maintenance
procedures outlined in previous plan were implemented but not
documented.

Integrated Solutions Consultingmade a presentation at the meeting which reviewed each sectiaf
the 2017 mitigation plan, outlined the background and rationale for updating the PDM Plan, the
process and methodology for the plan update, and the project schedule.

2.4 Plan Review

The planning process for the PDM Plan began obanuary ¥, 2023 and lasted approximatelyten
months. The public was provided at least two opportunities for comment prior to adoption of the
plan. The first opportunity was during the drafting process A notice was placedn the newspaper,
on the county website, and viasocial mediaregarding availability of the draft PDM Plan and that
review copies were available in hard copy, electronically on compact disk (CD) upon request, or
available onthe project website. A hard copy of theraft Plan was available for review at théMissoula
County Office of Emergency ManagementAn email announcement was sent to the project
stakeholders indicating the draft PDM Planwas availablefor review with instructions on how to
comment.

The draft document was producedand provided to the planning team for review Reviewers were
asked to submit their comments on the draft plan to théMissoula County OEM officeThe Missoula
CountyOEMDirector reviewed the comments and in consultation with thé?lanning Teamsubmitted
a consolidated list of comments to the contractoand a plan revision was completed

Thedraft plan was postedthe county website and links provided via social media for public review
and comment.At this point a second opportunity was provided to the public to comment on the PDM
Plan. Concurrent with the public review and comment period the plan was submitted tdhe State
Hazard Mitigation Officer and FEMA for compliance with the Region 8 Plan Review Guidance
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Section 2:Planning Process

The final Ran wasprovided to the Missoula County Board of Count€ommissioners and theMlissoula

City Council foradoption. After adoption, copies of theinal Plan were submitted toMissoulaCounty,
the City ofMissoula Montana DES and FEMA.

Future comments on the PDM Plan should be addressed to:

MissoulaCounty Office of Emergency Management
200 W. Broadway, MissoulaMontana59802 (406) 258-3632
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Section 3: Community Profile

SECTION 3 COMMUNITY PROFILE

This section of the PDM Plan presents an overview bfissoulaCountyand the City of Missoula, the
jurisdictions which comprise this plan.Information provided in this sectionare on the characteristics
of the county,the economy and land use patterns presents the backdrop for this mitigation planning
process.

3.1 Physical Setting

Missoula County is located in western Montanagure 1) and is the second most populousounty

in the State of MontanaThe Countyhas apopulation of 117,922 (2020 U.S. Censusstimate) and an
area of2,600square miles.The City of Missoula is the only incorporatedity and serves as the county
seat. Unincorporated placesin Missoula County include: BonneiWest Riverside, Clinton,Condon,
East Missoula, Evaro, Frenchtown, Greenough, Huson, Lolo, Milltown, Orchard Homes, Potomac,
Seeley Lake, Swan ValleYurah, and WyeLand in thenorth -central portion of the county isoccupied

by the Flathead Reservation which is home to th€onfederated Salish and Kootenai TribgSKT)

The forested mountains that frame the valleyand the open spaces that blanket the valley flosrare
iconic of Missoula CountyOver 1,975 miles of rivers, streams and named tributaries crisscross the
valleys. The City of Missoula idocated at the base of Mount Sentinel at the hub of five valleye
Hellgate and Blackfoot Valleys to the east, the Missoula Valley to the west, the Flathdadko Valley
to the north, and the Bitterroot Valley to the south and three rivers (the Blackfoot, the Bitteroot,
and the Clark ForR. The Seeley Lake area is located in the Clearwater River watershed, with forested
mountain ranges on either side and rivers, streams, and a chain of lakes running through the valley.

Almost 62 percentof the landin Missoula Countyis managed by statefederal and local governments,
with tribal lands accounting for an additional’5.8 percent. The U.S. Foresbervice is the largest
landowner, with 50.8 percent of the Missoula County landarea, followed by the State of Montanat
9.4 percent. Private land ownership in the county has decreased from 736,648 acres in 2005 to
526,635 acres in 2015and is at gproximately 31.4 percent of the countyland area This is largely a
result of a transfer of Plum Creek Timber Comgny (now Weyerhaeuser) land to the U.S. Forest
Service,State of Montana City of Missoula,The Nature Conservancy, and other private owners via
the Montana Legacy Project and the Clearwatdslackfoot Project. The mix of land ownership is still
in transition. Approximately 19.5percent of the county land area can be consideregrivate and non
corporate (Missoula County Growth Policy, 2016).

Population density inMissoulaCounty is45.5 persons per square mile compared to the average4
persons per square mile for the State of Montandn the City of Missoula population density is
2,,130.3persons per square milg(Census Quick Facts, ZD). Figure 2 presents landownership and
population density in Missoula County.
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Figure 3-1 Location Map
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Figure2 ¢ Land Cover
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3.2 Climate

-EOOI O1 A6O Al Ei AGA EO OAI EAOEAB8 4xAl OA Oi AEEAEOCAA

evenlythroughout the year with the heaviest amount occurring in May and June. Summers are warm
and sunny with cool evenings while winters are moderately cold with extended periods of cloud
cover. The growing season is May through September. Occasional artic air masses spill over the
continental divide from the east in winter filling the valley with subzero air temperatures for short
periods. The valley also experiences stagnant air inversions in winter and wildfire smoke events in
summer which often have negative effects on air quality and é&alth. Table 3-1 presents climate
statistics for Missoula

Table 3-1 Missoula County Climate Statistics

Category |Jan |Feb |Mar  |Apr |May Jun  Jul  Aug Sep Oct Nov Dec
?‘fl.ergg; High 33 | 39 50 s8 | 67 | 75 | 8 | 8 | 73 | 58 | 42 | 31
I OAOACA 18 21 28 33 40 47 51 50 42 32 25 17
Avg.

Precipitation 085 | 0.70 1.00 | 122 | 2.001 | 207 | 099 | 119 | 117 | 088 | 1.01 | 1.04
(Inches)

Average

Snowfall 8 6 5 1 0 0 0 0 0 1 5 11
(Inches)

Source:http://www.usclimatedata.com/climate/missoula/montana/united -states/usmt0231

For the purposes of this mitigation plan, weather is of interest when it threatens property or life and
thus becomes a hazard. The National Weather Service provides shtetm forecasts of hazardous
weather to the public and also records weather and climat data. Further information on NWS
weather warning criteria is presented in the individual hazard profiles inSection 4.

3.2.1 Climate Change

Climate change will affect the people, property, economy and ecosystemsMissoula County in a
variety of ways.The most important effect for the development of this plan is that climate change will
have a measurable impact on the occurrence and severity of natural hazards.

A climate change study by the University of Montana predicts warmer temperatures and associated
drought over the course of the next century with annual temperatures projected to warm 3.6 to 7.2
degrees. Winters will beshorter and summers will be longer with spring snowmelt occurring four to
six weeks earlier and summer drought periods lasting six to eight weeks longer.

Climate changemndicators provide useful information about what is occurring in complex systems.
These indicators include temperature and growing season, rainfall intensity, snowpack, streamflow,
stream temperature, wildland fire occurrence, plants live cycle events, and forest health. The hazard
profiles in Section 4provide climate change implications as they relate tthe specifichazards.

3.3 Critical Facilities and Infrastructure
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Critical facilities are of particular concern because they provide essential products and services that
are necessary to preserve the welfare and quality of life and fulfill important public safety, emergency
response, and/or disaster recovery functions

Critical facilities include:

* 911 emergency call center

*Emergency operations centers

*Police and fire stations,

*Public works facilities

*Sewer and water facilities

*Hospitals andshelters

*Facilities that, if damaged, could cause serious secondary impacts (i.e., hazardous material facilities).

Critical facilities also include those facilities that are vital to the continued delivery of community
services or have large vulnerable populations. These facilities may incluoigldings suchas the:

*Jail

*Law enforcement center

*Public services buildings

*Senior centers

*Community corrections center

*Courthouse

*Juvenile services building

*Qther public facilities such as hospitals, nursing homes and schools.

Critical facilities in MissoulaCounty are identified inAppendix C. Replacementvalueswere collected

where readily available; however, time and resource constraints prohibited the collection of values

for all structures. A GIS layer of the critical facilities wasised in the hazard risk assessment. This GIS
layer should be updated on a regular basis for use in future analysis. Furthéetails onthe d 01 OU& O
critical facilities and infrastructure from the Missoula County Growth Policy (2A.6) and the City of
Missoula Growth Policy (2015)are presented below.

3.3.1 Water and Wastewater Services

Drinking water for 80 percent of Missoula County residents is supplied by theMissoula Valley
aquifer. MountainWater Company currently serves thenajority of the urban area and EasMissoula,
although the city is in theprocess of taking over the systemThe water system relies on 37 wells
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drawing from the aquifer. RattlesnakeCreek serves as an emergency backwgupply and future
resource if needed.

Most residences in unincorporated Missoula County have individual wells. The few exceptions
include the El Mar, Lolo and Sunset West water systems, which are managed by the MissGalanty
Public Works Department. Also, the Seeley Lake Water District serves a portion of the Seeley Lake
community and a few private parties maintain several multuser water systems throughout the
county. The GGKTmaintain three community water systems in MissoulaCounty.The Lolo Municipal
Water System is comprised of four water wells located within the aquifers of the Bitterroot River and
Lolo Creekand three storage reservoirson the hill in Lolo thatprovide gravity flow to the community.

The City of Missoula municipal wastewater treatment system operates in the urban area with
planned expansions in the Rattlesnake Valley, the Wye, McCauley Butte, west of Reserve Street, and
south of the Clark Fork River. A study is underway for the developent of sewer service in the
Bonner/ Milltown/ West Riverside areas. The City of Missoula operates a stormwater system that
serves the urban area.

Stormwater drainage is most often addressed by landowners (including Missoula County)
attempting to keep runoff on their properties and in drainageswales along public and privateoads.
Missoula County does not operate a storm sewer siem, but manages roadway storwater runoff
through roadside ditches, culverts and retention systemsAs part of this, the county maintains
approximately 528 sumps and more than 100 culverts.

3.3.2 Utilities

NorthWestern Energy and Missould&lectric Cooperative(MEC)provide most of theelectric service

in the county. MissionValley Power serves the area of theounty within the Flathead Reservation.
MEC serves most of North Bitterroot Valley and the Lolo Creek Valley extending to the Idaho border.
NorthWestern Energy provides natural gas service and is generally less available outside the city.
Many rural residents also rely on propane.

Severaltransmission lines and gas pipelines cross the countygonneville Power Administration
(BPA operates a high voltage 500 kMransmission line that crosses thelLolo area NorthWestern
Energyoperates an eightinch underground high-pressure natural gas line in the foothills east of the
Bitterroot River. Twenty-nine (29) miles of the Yellowstone Pipeline Companyetroleum pipeline
run through the county.

Numerous local and national companies provide cellular, landline, and/or internet
telecommunication serviceswithin the county. Broadband internetis generally available to residents
throughout Missoula County. The mainline from Seattle/Chicago/Denver/Salt Lake City runs
through Missoula and intothe Swan Valley, Seeley Lake, Potomarid Greenough. Due to terrain,
there are areas that experience problemwith these services.

3.3.3 Transportation

Missoula County has approximatelyl,500 miles of public roadway. The County Road Department is
responsible for maintenance activities on approximately 474 miles of road. Of thegkl7 miles,
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approximately 253 miles are paved andl91 miles are gravel. Thecounty is also responsible for all
bridges in the county that are not part of the state highway system.

The City of Missoula hasapproximately 338 total miles of local streets anchighways. Montana
Department of Transportation (MDT) roads include 191 milesof interstate, highway, and urban
roads. About 10 miles of tribal residential and forest roads are within the Flathead Reservation in
Missoula County as are over 2,400 milesf U.S. Forest Service roads.

The Missoula Urban Transportation District, or Mountain Line, operated? fixed-route buses
operating on 14 routes in the Missoula areaSeveral other local organization provide ordemand
service to the elderly and people with disabilities.

The Missoula County Airport Authority operates the Missoula International Airport west of Missoula.
The airport averagesl155 landings and takeoffs per daySix air carrier and commuter airlines and
several all cargo airlines serve the airport. The Aerial Fire Depot, Intermountain Fire Sciences
Laboratory, and the MissoulaTechnology Development Center use the airport. Other airports in
Missoula County include the Seeley Lake Airport, the Rock Creek Airport and U.S. Forest Service
landing strips in CondonMissoula (Johnson Bell Field), Ninemile, and Seeley Lake.

Montana Rail Link move freight through Missoula. According to Montana Rail Link, abalé to 20
freight trains pass through Missoula daily. The BitterrootRailroad Line operates on an infrequent
basis. Passenger rail service is not available in Missoula.

3.3.4 Law Enforcement and Emergency Services

4EA -EOOI 01 A #1 O1 GOhe MasodlaOTryMETODeparivERt Ardhe grimaky law
enforcement agenciesvithin the county. The MontanaHighway Patrol maintains trafficenforcement
and crash investigation onState highways and areas outside theity limits. On the Flathead
Reservation, Tribal Police have law enforcementauthority. Other agencies with lawenforcement
roles in Missoula Countyare Montana Fish, Wildlife and Parksthe U.S. Forest Service, U.S. Bureau of
Land Managemen{BLM), and the U.S. Fisand Wildlife Service.

3.3.4.1 Fire Services

Rural Fire Districts as well as county, city, state, federal, and tribal agencies provide fire protection
services in Missoula County. These agencies plan and provide for their own infrastructure needs and
generate funds necessary to develop facilities ansbtain new equipment. The Missoula County Fire
Protection Association is a voluntary norprofit association of city, rural, state and federal fire
professionals, emergency responders, and others who work together to address issues in common.

Several agencies respond to fire anghedical emergencies throughout theounty. The agencyaving
jurisdiction responds.

Table 3-2 Fire Service Agencies in Missoula County

City Fire Department/Missoula Rural Fire Distrii Most urban areas
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Arlee Rural Fire District (RFD) South of Arlee

Clinton RFD Clinton and Lower Rock Creek

East Missoula RFD East Missoula

Florence RFD North of Florence

Frenchtown RFD Evaro, Frenchtown, Huson/Ninemile, Petty Cre
the Wye

GreenougHPotomac Fire Service Area Greenough and Potomac

Missoula City Fire Dept. Missoula

Missoula RFD Blackfoot/Turah, Grant Creek/Rattlesnake, Pa
Canyon, Lolo/Miller Creek, Target Range/Big F

Seeley Lake RFD Seeley Lake

Swan Valley Fire Service Area Candon

Volunteers Fire districts and fire service fee areas

BLM; Montana DNRC, CSKT Lolo, Flathead, and Bitterroot Nation

Forests/Missoula County

Mutual Aid Agreements exist between all the fire service agencies. Under such agreements, a member

agency may request and receive assistande an emergency that exceeds or might exceed the
requestngACAT AU O AOAEIT AAT A OAOT OOAAG8 (1 xAOAOh OEA A
to provide services within its own jurisdiction.

3.3.4.2 Office of Emergency Management

The mission ofthe Missoula County OEMs to protect lives, property, and the environment through
preparedness, response, recovery, and mitigation planning and activities. The OEM provides the
following services:D1 AT Oh T OCAT EUAOh AT A 1 AT ACAO OEA #1 O1 Qu¢
evaluates, improves, and promotes comprehensive disaster planning efforts; organizes and
facilitates effective operations of multijurisdiction, multi -discipline work groups and tak forces;
promotes interagency coordination;and develops and reviews polices, contracts, and interagency
agreements.These efforts are designed to enhance the capacity of the local government to plan for,
respond to, and mitigate the consequences of thressand disasters using an alhazards framework.
Overall, OEM emphasizes preparedness in addressing potential natural threats (wildfires, flooding).
OEMmaintains and delivers information to the public in coordination with fire protection agencies,
law enforcement, and other emergency response providers.

Missoula County OEM operates from the basement of the Courthouse Annex which also serves as the
local Emergency Operations Center (EOC) in the event of an emergefde EOC is a designated area
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established for facilitating the overall management of an emergencifhe EOC provides a mulHi
agency coordination center where elected officials and senior agency representatives gathter
manage coordination, communications, dataand information collection; design and disseminate
public information; engage in strategic senior decisiormaking processesand provide the primary

link to state and federal agencies.

3.4 Population Trends

According to the 2@0 U.S. Censusstimates MissoulaCounty is the2nd most populous in Montana
with a population of 117,922. This represents a9 percent increase since the 2010 censu$able 3-

3 illustrates the change in population inMissoula County compared to theU.S.and Montanasince
1970.

Table 3-3 County, State and National Population Trends

% change % change % change
Missoula Co. from State of Montana . United States from
Year . . . from previous . ;
Population previous Population census Population previous
census census
2020 117,922 7.89% 1,084,225 9.58% 3331,449,281 7.35%
2010 109,299 14.09% 989,415 9.67% 308,745,538 9.71%
2000 95,802 21.75% 902,190 12.91% 281,424,602 13.15%
1990 78,687 3.51% 799,065 1.57% 248,709,873 9.79%
1980 76,016 30.47% 786,690 13.29% 226,542,199 11.43%
1970 58,263 30.45% 694,409 2.91% 203,302,031 13.37%

Source:U.S. CensuBureau

Table 3-4 presents population statistics forthe City of Missoulaas well as other uiincorporated
communities within Missoula County

Table 3-4 Missoula County and Community Population Trends

% ) % % )
Census Change Change Change Change Change
Designated Since Since Since Since Since
Place (CDP) Last Last Last Last Last
Census Census Census Census Census
City of Missoula 33,351 13.07% 42,918 28.69% 57,053 32.93% 66,788 17.06% 73,489 10.03%
e P - - 1,669 - 1,693 | 144% | 1,663 | -1.77% | 1,690 | 1.62%
Carlton CDP -- -- -- -- - -- 694 - 721 3.89%
Clinton CDP -- -- -- -- 549 - 1,052 91.62% 1,018 -3.23%
Condon CDP -- -- -- -- -- -- 343 -- 285 -16.91%
East Missoula CDP - - - - 2,070 - 2,157 4.20% 2,465 | 14.28%
Evaro CDP -- -- -- -- 329 -- 322 -2.13% 373 15.84%
Frenchtown CDP -- -- -- -- 883 -- 1,825 106.68% 1,958 7.29%
Huson CDP -- -- -- -- - - 210 - 256 21.90%
Lolo CDP -- -- 2,746 - 3,388 23.38% 3,892 14.88% 4,399 13.03
8{?2"’“‘1 Homes - - 10,317 - 5199 | 49.61% | 5197 | -0.04% | 5377 | 3.46%
Piltzville CDP -- -- -- -- - -- 395 -- 372 -5.83%
Seeley Lake CDP -- -- -- - 1,436 - 1,659 15.53% 1,682 1.39%
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% % % % %
Census Change Change Change Change Change
Designated 1980 Since 1990 Since 2000 Since 2010 Since 2020 Since
Place (CDP) Last Last Last Last Last
Census Census Census Census Census
Wye CDP -- -- - - 381 -- 511 34.12% 714 39.73%
Source:U.S. Census BureaNotes: CDPz CensusDesignated Place®® O E 11 O AOAEI AAIl A

According to the Missoula County Growth Policy (2016), the counfyopulation is expected to grow
significantly and is projected to have a population of 137,055 in 2035Based orcurrent population
distribution , 65 to 70 percent of new residentswill locate within the Missoula aty limits and 30to
35 percent will locate within the unincorporated areas In Missoula County, even more so than the
rest of the United States, th@opulation is aging. With the population increases in the planning area,
a review of potential hazard impacts related to population growth completed. No significant
vulnerabilities were identified outside of potential concerns related to potential changes in weather
patterns that could exacerbate drought and wildfire conditions along with other weathetrelated
events in the future. No areas were identified by the planning team as areas of particular concern
during the 2023 PDM update, the planning team will continue to monitothte planning and implement
mitigation strategies where appropriate to ensure all existing ordinances are followed and updated
accordingly to address any future concerns for needed mitigation activities.

3.5 Housing Stock

The U.S. Census estimatestheir 2021 American Community Survehat MissoulaCounty had57,267
housing unitswith a median value of$327,100. Of those 32,233 or 56 percent are located within the
Missoula city limits. A further breakdown of the housing units from the censusind 2021 estimates
are presented inTable 3-5.

Table 3-5 U.S. Census Housing Data; Missoula County

Category | Missoula County | City of Missoula
Total Number of Housing Units 55,484 (2021) 34,747 (2021)
Median Value Housing UnitsZ021) $405,300 $406,800
Year Structure Built
2020 or later 398 383
2010 or later 595 440
2000 to 2009 9,435 5,455
1990 to 1999 8,325 4,144
1980 to 1989 5,209 2,611
1970 to 1979 9,919 5,683
1960 to 1969 5,161 3,391
1950 to 1959 4437 3,526
1940 to 1949 2,016 1,707
1939 or earlier 5,653 4,530

Source:U.S. Census Bureau, 20-2014 American Community Survey2021 estimates
https://data.census.gov/table?q=missoula+county+montana&t=Housing:Housing+Value+and+Purchase+Price

According to the Missoula County Growth Policy (2016Missoula County (outside of the Citywill
need between 2,740 and 3,220 nevousing units by 2035.These estimates are due in part to the
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aging population and family decisions to have fewer childrerEfforts to provide smaller and senior
friendly housing within and aroundthe communities will be important to meet the expected demand.

3.6 Economy and Socioeconomics

The City of Missoula is the economic center for not only the County, but also the region. There were
more than 65,000 jobs in Missoula County in 2@2.

Agriculture contributes to the more than $38 million in wages paid by theagriculture and related
services forestry, fishing, and hunting industriesin the county.Although the industry is nowfar less
dominant, it still plays an important role and Missoula County has timber resources that can provide
an economic base. Timber is harvested on private, state, and federal lands and processed at the
Pyramid Mill in Seeley Lake and Roseburg Mill in igsoula. In 2022, private sector jobs made up
84.7% of the employment in Missoula County, Local Government employed 6.9%, State Government
6.2% and Federal Government 2.25%.

Thetop private employersin 2021 in MissoulaCountyreported by the Montana Department of Labor
and Industry are: Community Medical Center and St. Patrick Hospital 100+ employees); WalMart
(500 to 999 employees); Albertsons, Costco, Direct TV Customer Service, Good Food Store,
Opportunity Resources, Ing.Southern Home Care Serviced/illage Health Care Center, Western
Montana Clinic, Western Montana Mental Health Centead YMCA(250 to 499 employees); and,
Allegiance Benefits, Missoul®evelopment ServicesFirst Security Bank, Jackson Contractor Group,
Neptune Aviation, Puritan Commercial Cleaning Town Pump, UPS and Western Mt Clin{&00 to
249 employees).Table 3-6 presents economic indicators for Missoula County and the City of
Missoula, from 2017 to 2021.

Table 3-6 Economic & Socioeconomic Data; Missoula County

Indicator State of Montana Missoula County Missoula, City
Per capita income $34,423 $36,563 $36,010
Median household income $60,560 $61,423 $53,423
Persons living below poverty level 11.9% 12.9% 16.0%

Source:Source: U.S. Census Bured@@17-2021 quickfacts census.gov

3.7 Land Use and Future Development

Land usepatterns in Missoula are stable but slowly and constantly evolving in response thanges

in demographics, economics, technology, culture, climate, and other factors over time. In little more
than a century Missoula progressed from frontier trade hub to a diverse regional economic
community built upon decades of varied economic forces led by forest and mining resources, a
growing university, regional retail services,and increasingly a center of statef the-art medical
services.Over the decades, Missoula has been carefully crafting policy to plan for change and growth
within Missoula's valley.

Land use patterns haveyenerally resulted in the development of commercial businessedong traffic
corridors and industrial lands along the river, interstate and railway corridors. Residential
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development occurs within the core of the community and then extends to the north in Grant Creek
and the Rattlesnake, to the south with the Lewis and Clark, South Hills, and Linda Vista areas, and to
the west with the Target Range and Muln Road areas. The historic downtown mixes uses and
anchors the community.

Growth of theCounty during the recent decades has extended subdivisions and development into the
forest and also onto much of the agricultural land base, resulting in challenges related to public safety,
cost of providing services, andong-term agricultural production. A description ofland use and future
development potential inthe various regiors within Missoula County is presented belowNlissoula
County Regional Land Use Guigte

Clark Fork River Valley Area - The Clark Fork River Valley, from where it enters Missoula County
until it reaches the City ofMissoula, is characterized by a narrow valley shared by twmailroad
mainlines, Interstate-90, frontageroads, the Clark Fork River, several transmission lines, a pipeline,
and scattered agricultural and residential development. The area has developed as a utility
transportation corridor with many adverse effects on the prior land uses. However, the region does
have attraction for urban development due to the ease of access to Missoula and the high amenity
value which still exists,despite the crowded utility and transportation facilities traversing the area.
This is due to thepresence of the high mountains lining the narrow valley which minimize the present
adverse impacts.Much of this mountainous area is in public ownership and will be exempt from
urban development,thus providing the main counterbalance to development on the valley floor.

Evaro Area - The presence of the Flathead Indian Reservation has significant influenoe the future
development planning. The present jurisdictional problems between the county, statdederal and
tribal governments have slowed the process of effectively dealing with land use controls.

Erenchtown -Nine Mile Area - In recent years the foothills at the lower end of the Missoul¥alley
have seen increased large tractlevelopment. There are presentlyover 5,000 acres divided for
residential development. Much of thidand has not been developed and the full impact to the area has
not been felt. Due to the large extenbf the present divided, but undeveloped areas, no new
development has been designated until thexisting area has been built up and the impact on the
community adequately assessed.

Hellgate Area - The Hellgate area borders the urban area, and this has been the cause of some
pressure fordevelopment. However, this portion of the valley contaissome of the best agricultural
land within Missoula County.

Potomac-Greenough Area - The Potomac and Greenough areas include several large ranches in a
relatively stable agricultural area. A large portion of thformer Plum Creek Timberland in the area
has been transferred through the Montana Legacy Program to federatate and private ownership.
The area has a very limited tax base, with agricultural uses providinglarge share d the support for
public services. The citizens of the area have indicated@uctance to encouragedrther residential
development.

Seeley Lake Area- The Seeley Laker@a has many natural amenities andnore water surface with
its many lakesthan elsewhere in the county The area has very few small privat@wnerships
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compared to the total acreageA large portion of the small private ownership has been platted for
development.

The following sections provide details on the planning tools used bilissoula County to manage
growth.

3.7.1 Land Use Implementation Tools

Industrial, commercial, and residential land use is managed with zoning ordinances and subdivision
regulations in accordance with guidelines set forth in theounty and city growth policies. Building
codes also play an important roleensuring structures are constructed to safety standards.

3.7.1.1 Growth Policies

A growth policy is a guide for decisionmaking as well as a road map thagrticulates what a
community would like to become and how it intends toget there. Growth policies can be used to
identify community priorities . A growth policy is aguidance document, not a regulatorgocument,
and it does not necessarilyequire regulations to be adoptedHowever, growth policies provide the
legalframework and philosophicalfoundation upon which future plansand regulations are based. In
addition, growth policies are used as the basifor updating or adopting land useregulations and are
used as a resourcevhen evaluating developmentapplications.

Goal 11lof the Missoula County Growth Policy (2016kupports hazard mitigation. This goal, its
objectives, and actions are listed below.

Goal- Reduce the safety risks and costs associated with wildland fire, flooding, and othezards

91 Discourage development in hazardous areas and areas where public and emergency responder
safety is compromised.

v Identify hazardous areas, including mapping of wildfire and floodplain risks.

v Provide mapping and other information to the public about local hazards in an easily
accessible format.

v Explore zoning regulations to guide growth to appropriate locations (outside of hazard
areas).

v Complete channel migration zone mapping to identify historical river and stream movement
and model future movement.

1 When development in hazardous areas does occur, take appropriate measures to limit safety
risks and ensure emergency personnel have sufficient resources to respond safely and effectively.

v Work with public safety and resource agencies to identify and mitigate risks and provide
appropriate resources for public and responder safety.

v Adopt development regulations that require the best possible hazardous mitigation
techniques, including Firewise construction, multiple accesses, etc.

v Provide information to landowners regarding development in hazardous areas (evacuation
plans, Firewise development practices, etc.). Explore the possibility of providing risk
disclosure statements.

v Support efforts such as cost sharing to help landowners reduce fuels and take measures to
make their properties more resilient to hazards.
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Missoula County has used land use designation mapping since 1975. Land use designations and
mapping are intended to reflect the desired future land use and development pattern for local
communities and the county as a whole. The Land Use Designation Map\ydes an overarching
guide for any regulations that address land use and/or development patterns such as zoning and
subdivision regulations. They are used to prevent development in high risk and hazardous arede

City of Missoula has been using landse designation mapsin their Growth Policy to plan for growth
since the mid-1960s.

The City of MissoulaGrowth Policy (2016) has three goalghat support hazard mitigation, as follows:

1 Establish Wildland-Urban Interface (WUI) standards including limiting development in fire
prone areas in order to protect human life and property.

1 Acquire, restore and protect river and stream corridors and floodplains as open space whenever
possible including corridors outside urban service areas.

9 Support delineation and protection of floodplains and wetlands to reduce peak flood flows,
decrease risks to live/property and encourage groundwater infiltration to help sustain late
summer flows.

The Seeley Lake Regional Plan (2010) presents various goals and action strategies for wildfire,
flooding, hillsides, and shorelinesFor wildfire, it is recognized that ®me areas are a significant
wildfire risk due to the slope of the landscape, humapopulation densities adjacent or within forests,
overall fuel hazards, and the accessibilitpf evacuation routes. The Plandiscourages expansion of
the WUl and encouragesdevelopment to occur within the area where it already exists. Expanding the
WUI causesconcerns about providing adequate fire angmergency services to residences ithe area
The wildfire goal and action strategies for the Seeley Lake area are presented below.

1 Reduce risks to human life and property from wildfire impacts.
V Discourage new development that would expand the WUI.
V Adopt rural development standards to implement appropriate measures toeduce the risk
of wildfire impacts.
V Provide information to landowners about fuel mitigation.

The Seeley Lake Plan also includegtion strategies to address naturalstream functioning and
floodplain hazards through setbacks, land use designationdimits on development, design
requirements, and stream restoration as presented below.

1 Protect development and public infrastructure from flood hazards.

v Do not allow new development of homes, commercial, or industrial buildings in the 16gear
floodplain.

VvV Require that where not accurately mapped, developers conduct detailed analyses to
determine actual flood elevations and flood hazards before development is permitted in or
near the designated 106year or other flood hazard area.

v Require that all lots in new subdivisions have a buildable area and road access that are
naturally outside flood hazard areas, unless mitigation is approved.

vV Require that landowners demonstrate that proposeddevelopment will be free from high
groundwater hazards.
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91 Protect and conserve natural waterways and shorelines.
V  Explore the need for additional shoreline protection measures or setbacks.
V Require that public infrastructure minimally impacts streams andloodplains.

The Lolo Regional Plai§2023) discusses policies to mitigate wildfire and flooding hazardshe Plan
discourages avelopment in Wildland Residential Interface areas but acknowledges thatif
development occurs, the Missoula County Subdivision Regulations have standards that include
access suitable for emergency equipment and a water sourcehey do recommend however, that
landowners use Class A or B fireated roofing materials, clear a defensible space around dwellings,
and select landscaping plants thdimit, or retard fire spread.

The Lolo Plan recognizes thaffloods are inevitable, and that homes, businesses and public
infrastructure should be built in locations ensuring that neither property nor human health will be
damaged. Any alterations to floodplains must not endanger nearby properties, nor harm natural
stream functions.Some zoned land in Lolo is located in the floodplaid goal of their Plan is that no
new development occurs in flood hazard areaand toallow transfer of density to areas more suitable
for development. Policies andimplementation strategies to mitigate the flood hazard are described
below.

1 Preserve the floodplain for flood attenuation, aquifer recharge,igh and wildlife habitat, and a
buffer for pollutants.

V Require that developers conduct detailed analyses to determine actual flood elevations and
flood hazards before development occurs in or near the designated 18@ar or 500-year
floodplain or other flood hazard area.

V Require that all lots in new subdivisions have a buildable area and road access that are
naturally outside flood hazard areas, unless mitigation is approved.

V Do not allow new development of homes, commercial, or industrial buildings in the 10@ear
floodplain unless improving or replacing an existing structure.

V Establish a mechanism to allow transfer of development density from flood hazard areas to
sites outside flood hazard areas.

1 Protect development and public infrastructure from flood hazards.

V Require that landowners demonstrate that proposed development will be free from high
groundwater hazards.

V Complete the Lakes Neighborhood Flood Damage Control Plan and implement recommended
measures. Incorporate elements of the Flood Damage Control Plan into new development
proposals.

V Require that public infrastructure minimally impacts streams and floodplains.

The Wye-Mullan West Area Comprehensive Plaf2005) discusses mitigation for flood hazards.
Objectives and strategieso mitigate these hazardsare outlined below.

1 Ensure that new development is placed aadequate distance from watercourses to protect each
watercourse and improve and maintain its associated habitats.
V Keep new development outside the identified 10§/ear floodplains.
V Establish specific setbacks for development from creeks and drainages.
V  Support and implement the Grant Creek Restoration Project.
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V Evaluate proposed development within 300 feet of the ordinary higtwater mark of the Clark
Fork River to address potential development impacts to water quality, flood risk, bank
stability, riparian habitat, wildlife habitat or corridors, social, cultural, and recreational
values. These factors will be utilized in definingspecific setbacks and identifying other
possible restrictions.

1 Preserve the floodplain for flood attenuation, aquifer recharge, and natural filtration while
protecting development from flooding and bank erosion.

V Establish a mechanism to allow transfer of development rights from flood hazard areas to
sites outside flood hazard areas.

V Limit new development of homes, commercial, otindustrial buildings in the 100-year
floodplain to improving or replacing existing structures according to Missoula County
Floodplain Regulations.

V Require that all lots in new subdivisions have a buildable area and road access located
naturally outside flood hazard areas.

V Require detailed analyses to determine actual flood elevations and flood hazards before
development is approved in or near the designated 10§ear or 500-year floodplain, or other
flood hazard area.

V Require that proposed development will be free from high groundwater hazards.

V Require that public infrastructure minimally impacts streams and floodplains.
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Plan.

3.7.1.2 Zoning Ordinances

Zoning is a tool used by local government to control and direct land use in communities, in order to
protect public health, safety and welfareZoning ordinances regulate where future growth should or
should not be allowed (e.g., which areas of the county are most suitable for development as well as
least suitable due to issues such as floodplains, seasonal high groundwatteep slopesand WUI
areas).

Zoning regulates the density and typesf land uses that are permitted on @roperty. About 7 percent
of land outside ofthe City of Missoula is currently zonedWithin the city, 96 percent of the land is
zoned. Missoula County first adopted aoning resolution in 1976. MissoulaCounty planners intend
to update thezoning resolution to address several athe goals and objectives in te growth policy, as
well as to generally modernizehe document.

3.7.1.3 Subdivision Regulations

Missoula County controls development through the use of subdivision regulation¥he regulations
ensure that all subdivisions are designed so that potentially significant adverse impacts to public
health and safety can be avoided or mitigated including impacts fronflooding, improper drainage,
slopes of 25 percent or more, snow avalanches, rock falls, landslides, high potential for wildfire, high
water table, severe toxic or hazardous waste exposure, and others.
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Floodway provisionsin the subdivision regulations stipulate the land located in the floodway of a
100-year flood shall not be developed for building purposesdf any potion of a proposed subdivision
is within 2,000 horizontal feet and less than 20 vertical feet of a live stream and there are no
floodplain maps available, survey data must berovided, and the Montana DNRC will determine
whether a flood hazard exists

Areasrated asWUI must comply with specialdesignstandardsincluding:
1 Roof Coverings must be Class A or B firgated roofing materials;

1 Accessand Evacuation z Roadside vegetation must be maintain so roadsill service as escape
routes and fire breaks.There must be a minimum of two approach routes to ensure one than one
escape route and access routes by emergency vehicles.

1 Vegetation Management A vegetation management plan is required that will reduce fuel loading
and hazard rating and provide continuous maintenance of the fuel load. The plan must include
guidelines for defensible spacefuel breaks and greenbelts, and a plan for continuous
maintenance.

1 Water Supply z A fire-fighting water source and accesgo that source must exist and be
maintained as defensible spacéRequirements for water supply systemsare stipulated and may
include fire hydrants or storage tanksResidential fire sprinkler systems are required.

9 Fire Protection Covenantsare required stipulating that property owners must maintain fire
protection water supplies and fire protection systems (defensible spaces, driveway routes, fuel
breaks) in perpetuity.

The subdivision regulations require a Environmental Assessmentbe completed b evaluate the
potential impacts the subdivisionwould haveon:

1 Public health and safety {ncluding flooding, earthquake, steep slopes/unstable soils/slides, high
water tables, high fire hazard or designatedVUI area);

1 Surface water (including areas subject tahe flood hazard); and
1 Topography, geology and soilsificluding unstable and exaessive slopes).

Mitigation measures may be required prior to approval of the subdivision.

3.7.1.4 Building Codes

Building codes are also a tool to control future developmenthe main purpose of building codes are
to protect public health, safety and general welfare as they relate to the construction and occupancy
of buildings and structures.They comprise a set of rules that specify the minimum acceptable level
of safety forbuildings and often contain requirements for snow and wind loads, roof construction,
and seismic risk.Building codes aregenerally intended to be applied byarchitects and engineers but
are also used by building inspectorsMissoula County and the City of Missoula havedopted and
enforce the state building codes which include the International Building Code, International
Residential Codeand International Existing Building Code
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3.7.1.5 Floodplain Regulations

Instead of trying to control floods,Missoula Countyand the City of Missoula have adopted floodplain
regulations designed tominimize flood damages. By recognizing thaloods are inevitable, homes,
businesses and public infrastructure can be built itocations and with designs meant to ensure that
neither property nor human health isdamaged, and that alterations to floodplains do not endanger
nearby properties or harmnatural stream functions.It is in the public interest to manage regulation
of flood prone lands and waters in a manner consistent with sound land and water use management
practices which will prevent and alleviate flooding threats to life and health and reduce private and
public economic losses.

Floodplain regulations are amended periodically to stay current with sttutory requirements or
other relevant changesFloodplain regulations are enforced through the floodplain administrator in
Missoula County and the City of Missoula The County and City participate in the National Flood
Insurance Program.

3.7.2 Future Development

Based on building permit data and populationirends, the Missoula urban area will grow at an average
rate between 1 and 2percent per year. As a result, the Missoula Urban Service Area will have to
accommodate approximately 15,000 new dwelling units by 2028 in accordance with adopted policies
applicable to the areasNew construction on approved lots isexpected toincrease throughoutthe
county. The Miller Creek/Linda Vistaarea in particular is expected to growwithin the next 10-20
years as morethan 1,200 residential lots have beempreliminarily approved for development in that
area(City-County Urban Fringe Yearbook, 2(8).

Most of the subdivision and development activity in Missoula County has historically occurred in the
valleys near existing communities, a pattern Missoula County seeks to continue in accommodating
future growth. Depending on the availability and costs of housinm the City of Missoula, increased
residential development pressure can be expected in other areas within commuting distance to the
city such as Frenchtown, Huson, Lolo, Clinton aridurah. The second home market is also likely to
pick up again in the Swan Valley and other areas near lakes, rivers, and natural amenities.

Areas of projected commercial and industrial development outside the Missoula urban service area
include the following (Missoula unty Regional Land Use Guide

1 Seeley Lake Thecommunity activity center for Seeley Lake should be the site of additional local
commercial development. The new commercial development should fill in theexisting
commercial areas to providea convenient central shopping area for the community and its
seasonal residentsAdditional industrial uses should be developed within the industrial area of
the present lumber mill site.

9 dark Fork River Valley - The community activity center for Clinton should be the site of
additional convenience shopping to supplement expanded residential development. Also, an
industrial base should beencouraged at this location.
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1 Frenchtown-Nine Mile - The Huson and Frenchtownactivity centers should bethe base to
support convenience shoppingThe area around thdormer Stone Containeipulp mill and around
the airport should be the sites of additionaindustrial expansion.

Section 4.1@resents a hazard analysis of proposed future development projects MissoulaCounty.
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SECTION 4
RISK ASSESSMENT AND VULNERABILITY ANALYSIS

Missoula County is exposed to many hazards both natural and manade. A risk assessment and
vulnerability analysis was completed to help identify where mitigation measures could reduce loss
of life or damage to property in the Countyand City of Missoula

This section includes a description of the risk assessment methodology and a hazard profile éight
hazards organized from high to low bycounty priority: wildfire, hazardous material incidents
including railroad derailments, flooding, severe weather and drought, communicable disease,
avalanche earthquake, and dam failureThis section is concluded with a risk assessment summary
and discussion onwhat hazards future development projects may be exposed to Supporting
documentation is presentedin Appendix C.

4.1 Risk Assessment Methodology

A risk assessment was conducted to address requirements of the DMA 2000 for evaluating the risk
to Missoula County from natural and manmade hazards DMA 2000 requires measuring potential
losses to critical facilities and property resulting from natural hazards by assessing the vulnerability
of these facilities to natural hazards. In addition to the requirements of DMA 2000, the risk
assessment approachtaken in this study evaluated risks to vulnerable populations and also
examined the risk presented by seeral man-made hazards. The goal of the risk assessment process
is to determine which hazards present the greatest risk and what areas are the most vulnerable to
hazards.

The risk assessment approach used for this plan entailed using geographic information system (GIS)
software and data to develop vulnerability models for people, structures, critical facilities, and
evaluating those vulnerabilities in relation to hazard prdiles that model where hazards exist. This
type of approach to risk assessment is dependent on the detail and accuracy of the data used during
the analysis. Additionally, some types of hazards are extremely difficult to modé@ata limitations

are described in Section 4.1.7

4.1.1 Critical Facilities and Building Stock

Critical facilities were mapped using coordinates provided byMissoula County and the City of
Missoula Mapping of these facilities allowed for the comparison of their location to the hazard areas
where such hazards are spatially recognized. Construction type of critical facilities.. steel, wood,
masonry, etc.)havenot been compiled andwere therefore not considered in the analysisThis data
should be collected for future updates of this planCritical facility values were obtained, where
readily avalable, from municipal departments. Many values were estimated based on similar
structures in other counties where values were available.

Infrastructure, including bridges, water and wastewater facilities, and communication sites had
digital mapping available and vastherefore included in the analyss. Bridge data was obtained from
the Montana Natural Resource Information System (NRIS)hich comes from MD7 and theNational

Bridge Inventory, while other data was obtained from the CountyReplacement values of critical
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facilities were used in the risk assessmentvhere this information was readily available from the

County, City,and Montana Cadastral Mapping Progranfrigures 3 through 3D present the location

of critical facilities in Missoula Countythe City of Missoula and several unincorporateccommunities.

Bridge replacement values were extrapolated using unit costs (developed by Lewis and Clark

County) for span length and width.Figure 4 presents the bridge locations inMissoula County.

Appendix C presentsa key to the bridge inventory MissoulaCounty may wish to enhance the bridge

data for the 2023 PDM Plan update by adding the major culverts in theounty.

"OEI AET ¢ OOI AE AAOA xAO 1T AOGAETAA mOI T OEA -11O0A1
mapping program.This system spatially recognizes land parcels within the County with a distinction

between residential and other properties Appraised building values are available on the parcel level

and were used to determine exposure4 EA O OEAO6 AOEI AET ¢ OUPA EITAI
designated as residentialwhich consists of commercial, agricultural and industrial propertiesThe

MDOR cadastral database doawmt spatially locate structures within each parcelTo reconcile this

limitation for the flood analysis, the NRIS structures shapefile, which provides spatial locations of
structures within each parcel, was linked to the MDOR cadastral database to obtain building values.

Building exposure in the risk assessment is presentefdr MissoulaCounty and the City of Missoula

4.1.2 Vulnerable Population

Data from the2020 Censusand the National Riskndex (NRI) wasused in the analysis to determine
vulnerable populations at risk in the hazard areas, as availabl€ensus data was downloaded from
OEA 58 38 #AT1 OCownlo&iédiatidciGdedcktdta fdpLAtdB (bycensus block) and
number of individuals under the age of 18 foMissoula County and the City of Missould@he National
Risk Index (NRI) is a dataset and online tool to help illustrate the United States communities most at
risk for 18 natural hazards: Avalanche, Coastal Flooding, @dNave, Drought, Earthquake, Hail, Heat
Wave, Hurricane, Ice Storm, Landslide, Lightning, Riverine Flooding, Strong Wind, Tornado, Tsunami,
Volcanic Activity, Wildfire, and Winter Weather. Because not all hazards are applicable to San Juan
County, only these hazards with a defined risk to the county are included.

The National Risk Index leverages available source data for Expected Annual Loss due to these 18
hazard types, Social Vulnerability, and Community Resilience to develop a baseline relative risk
measurement for each United States county and census tract damal Risk Index, 2023d). These
measurements are calculated using average past conditions, but they cannot be used to predict future
outcomes for a community. The National Risk Index is intended to fill gaps in available data and
analyses to better informfederal, state, local, tribal, and territorial decision makers as they develop
risk reduction strategies.

Social Vulnerability measures the susceptibility of social groups to the adverse impacts of natural
hazards, including disproportionate death, injury, loss, or disruption of livelihood.

Jurisdiction Social Vulnerability Score Rating
Missoula County 24.7 Relatively Low
Social Vulnerability is measured using the Sodalnerability Index (SoVI) published by the University of So
Carolinabds Hazards and Vulnerability Research |1
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Community Resilience | AAOOOAOG A AT i1 O1T EOQU8O AAEI EOU O DPOAD{
adapt to changing conditions, and withstand and recover rapidly from disruptions.

Missoula County 75.27 Relatively High
Community Resilience is measured using the Baseline Resiligticators for Communities (HVRI BRIC)
published by the University of South Carolinabos
National Risk Index, 2023a; 2023d

Expected Annual Loss, shows the overall expected annual loss score for the entire county based on
all natural hazards. Hazarespecific scores are included in each hazard chapter under Impacts & Loss
Estimates.

Missoula County 79.82 Relatively Low
Expected Annual Lostores are calculated using an equation that combines values for exposure, annuali;
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historig
Ratio). Source: National Risk Index, 2023c; 2023d

Overall NRI Score, shows the overall FEMA National Risk Index Score for the entire county based on
all natural hazards. Hazardspecific scores are included in each hazard chapter under FEMA NRI
Score.

Missoula County 78.01 Relatively Low
Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss X/Bbwahbility /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

4.1.3 Hazard ldentification

The hazards from the 2017 PDM Plan were reviewed and updated by the Planning Teamwho
considered what othernatural and manmadehazards might be of consequence since development
of the previous PDM Plan. Planning Team meeting
notes in Appendix B describethe wide range of hazards considered for the PDM Plan.

Hazardsprofiled in the 2023 update included a range of natural hazarddwildfire , Flooding, Severe
Weather/Winter Storms, Severe Weather/Wind, Hail, TornadoLightning, Avalanche Earthquake,
Dam Failureand Drought. Manmade hazards included werelAZMATand Communicable Disease
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Figure 3 MissoulaCounty Critical Facilities
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Figure 34 City of Missoula Eatritical Facilities
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Figure B¢ City of Missoula West Critical Facilities
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Figure ¢ Critical Facilities Lolo
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Figure ® ¢ Critical Facilitiefrenchtown
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Figure4 - Bridges

P

Missoula County: Bridges
o Bridges | | Missoula City
D Missoula County
| -

|

0 425 85

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
2023 DRAFT vl 4-9



Section 4:Risk Assessment and Vulnerability Analysis

4.1.4 Hazard Profiles

Each hazard profile contains adescription of the hazard and the history of occurrence, the
vulnerability and area of impact, the probability and magnitude of future events, an evaluation of
how future development is being managed to reduce riskand implications of climate changeThe
methodology used to analyze each of these topics is further described below.

4.1.4.1 Description and History

A number of databases were used to describe and compile the history of hazard events profiled in
this plan. This data was supplemented by input from the public, local officials, newspaper accounts,
and internet research. The primarydatabaseusedincluded the National @nter for Environmental
Information (NCEI) Storm Events Database

The NCEIStorm Events database receives Storm Data from tiNational Weather Service. The NWS
receives their information from a variety of sources, including county, state and federal emergency
management officials, local law enforcement officials, skywarn spotters, NWS damage surveys,
newspaper clipping servicesthe insurance industry and the general public. Storm Data is an official
publication of the National Oceanic and Atmospheric Administration (NOAA) which documents the
occurrence of storms and other significant weather phenomena having sufficient intensitp cause
loss of life, injuries, significant property damage, and/or disruption to commerce.

NRI data provided by FEMA was added to the hazard analyses for each of the identified hazards
within the planning area for the 2023 PDM Plan update. Results are included within each of the
hazard profiles were data was available.

4.1.4.2 Vulnerability and Area of Impact

Vulnerabilities are described in terms of critical facilities, structures, population, and socioeconomic
values that can be affected by the hazard evemdazard impact areas describe the geographic extent
to which a hazard can impact a jurisdiction and are uniquely defined on a hazaly-hazard basis.
Mapping of the hazards, where spatial differences exist, allows for hazard analysis by geographic
location. Some hazards can have varying levels of risk based on location. Other hazards cover larger
geographicareas and affect the area uniformly.

4.1.4.3 Probability and Magnitude

The probability of a hazard event occurring in the future was assessed based on hazard frequency
over a 100-year period. Hazard frequency was based on the number of times the hazard event
occurred divided by the period of record.If the hazard lacked a definitive historical record, the
probability was assessed qualitatively based on regional history and other contributing factors.
Probability was broken down as follows:

1 Highly Likely z greater than 1 event per year (frequency greater than 1).

1 Likely z less than 1 event per year but greater than 1 event every 10 years (frequency
greater than 0.1 but less than 1).

1 Possiblez less than 1 event every 10 years but greater than 1 event every 100 years
(frequency greater than 0. 01 but less than 0.1).

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
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1 Unlikely z less than 1 event every 100 years (frequency less than 0.01)

The magnitude orseverity of potential hazard events was evaluated for each hazafdagnitude is a
measure of the strength of a hazard event and is usually determined using technical measures specific
to the hazard. Magnitude was calculated for each hazard where property damage data was available.
Magnitude isexpressed as a percentage according to the following formula

1 (Property Damage / Number of Incidents) / $ of Building Stock Exposure

4.1.4.4 Future Development

The impacton future development was assessed based on potential opportunities to limit or regulate
development in hazardous areas such as zoning and subdivision regulations. The impacts were
assessed through a narrative on how future development could be impacted blyet hazard. Plans,
ordinances and/or codes currently in place were identified that could be revised to better protect
future development in MissoulaCounty from damage caused by natural and mamade hazards.

4.1.4.5 Climate Change

An essential aspect of hazard mitigation is predicting the likelihood of hazard events in a planning
area. Typically, predictions are based on statistical projections from records of past events. This
approach assumes that the likelihood of hazard eventemains essentially unchanged over time.
Thus, averages based on the past frequencies of, for example, floods are used to estimate future
frequencies: if a river has flooded an average of once every 5 years for the past 100 years, then it can
be expected tocontinue to flood an average of once every 5 years.

For hazards that are affected by climate conditions, the assumption that future behavior will be
equivalent to past behavior is not valid if climate conditions are changing. As flooding is generally
associated with precipitation frequency and quantity, forexample, the frequency of flooding will not
remain constant if broad precipitation patterns change over time. Specifically, as hydrology changes,
storms currently considered to be a 106year flood might strike more often, leaving many
communities at greatr risk. The risks of severe storms, extreme heat and wildfire are all affected by
climate patterns as well. For this reason, an understanding of climate change is pertinent to efforts
to mitigate natural hazards. Information about how climate patterns arehanging provides insight
on the reliability of future hazard projections used in mitigation analysis.

At the end of each hazard profile is a discussion on climate changle information providesinsight
on how the hazard may be impacted by climate change and how these impacts may alter current
exposure and vulnerability for people, property,and critical facilities.

4.1.5 Hazard Ranking and Priorities

In ranking the hazards, thePlanning Team completed a qualitative and quantitative ranking
worksheet. Theranking worksheet examinesfourteen criteria for each hazardincluded elements are
related to (probability, magnitude/severity, duration, extent, vulnerability, impacts to
people/property/environment, future development trends, underserved populations and climate
change impact)the risk index for each according to four levels, then applies a weighting factorgble
4-1). The result is a score that has been used to rank the hazards. Each hazard profile presents its
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overall risk ranking score with a cumulative score sheet included iAppendix C. Table 4-2 presents
the results of theranking scoring for all hazards.

Table 4-1 Calculated Risk Index
Consequence Total Risk

Hazard Event Consequenc Total Risk
e Score Score

(Probability x
Consequence
)

Wildfire 3 12 8 37 57 85

Winter Weather | 3 11 16 30 57 85

Flood 3 12 12 31 55 82

Severe 3 10 14 29 53 80

Thunderstorm/Hig

h wWind

Extreme 3 12 10 23 45 69

Heat/Heat Wave

Extreme Cold 3 11 10 22 43 67

Climate 3 11 6 20 37 59

Change/Drought

HAZMAT/Train 2 7 9 21 37 41

Derailment

Infectious Disease 1 8 12 28 48 28

Earthquake 1 3 6 12 21 14

Damand Levee |1 1 6 13 20 13

Failure
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Risk Index Mthodologyand Weighted Factors

Probability [Mo'Weighted
Factor]

Duration Factor —The potential
that the duration of this hazard
could be significant. [Weighted
actor:

defined as the range of anticipated
intensities of the identified hazards.
Extent iz most cormmonly expressed|
using various scientific scales,
such as Saffir Simp=on Scale or
Enhanced Fujita scale. ['Weighted
Factor: 3]

People —Values were azsigned
based on the percentage of the
lotal popcdafinn expesed 1o the
hazard event. [Weighted Factor:
3]

Property Exposed—'/alLes were|
assigned based on the percentage
of the tolal groperfe safoe
aypesad tothe hazard event.
[Weighted Factor: 1]

Changes in Development
Factor —Changes in developrment
since the previous plan was
approved [if this is an update] or in
the past five vears [if thiz is a new
plan] have increased or decreased
the commmunity®s
wilnerabilitwexposyure to this
hazard. ['Weighted Factor: 1]

High—Significant hazard
event iz likely to occur
annually,

[Probability Factor = 3]

High —The hazard. itz impacts.
and the recovery could |ast for
years.

[Extent Factor = 3]

High —High potential that thiz
hazard may be catastrophic.
[Histarical andbor probabilistic
rnodelststudies For this hazard
indicate the possibility of a high-
intensity incident]

[Extent Factor = 3]

High —253% or more of the
population iz exposed to, or could
be impacted by, a single
occurrence of this hazard.
[Wulnerability Factor = 3)

High —252 or more of the total
assessed property value is exposed
ta. or could be impacted by, a single]
occurrence of the hazard
[Wulnerability Factor = 3)

High —Changes in developrment
have significantly increased the
vulmerabilitwWexzposure of the
community to this hazard,
[Wulnerability Factor = 3)

Medium—Significant
hazard eventis likely to
ocour within 10 vears.

[Probability Factor = 2]

Medium—The hazard, its impacts,
and the recovery could last for
months.

[Extent Factor = 2]

Medium—hediurn patential that
thig hazard could be catastrophic.
[Histarical andlor probabilistic
rodelststudies for this hazard
indicate the possibility of a rmedium-
intenzity incident]

[Extent Factor = 2]

Medium—E2 to 242 of the
population is exposed to, or could
be impacted by, a single
occurrence of this hazard.
[“ulnerability Factor = 2]

Medium—E2 to 242 of the total
assessed property value is exposed
to, or could be impacted by, a singlel
occurrence of this hazard.
[“ulnerability Factor = 2]

Medium—Changes in
development have increased the
yulnerabilitwWexposure of the
cornrmunity to this hazard, but nat
significartly,

[Wulnerability Factor = 2)

Low—Significant hazard
event is likely to ocour
within 50 years.
[Probability Factor = 1)

Low—The hazard, its impacts, and
the recovery could last for weeks.
[Extent Factor = 1]

Low—Historical andlar probabilistic|
rnodelststudies For this hazard
indicate the possibility of a low-
intenzity incident,

[Low potertial that this hazard could|
be catastrophic)

[Extent Factor = 1]

Low—52< or less of the population
is exposed to, or could be impacted
by, a single occurrence of this
hazard,

[“ulnerability Factor = 1)

Low 53 or less of the total
azsessed property value is exposed
to, or could be impacted by, a singlel
occurrence of this hazard.
[“ulnerability Factor = 1)

Low—Changes in developrnent
have minimally increased the
wulnerabilitlexpozure of the
cornrmunity to this hazard.
[“ulnerability Factor = 1)

Unlikely —There iz litle
to mo probability of
significant occurrence or
the recurrence interval is
once every 100 years or so,
or greater,

[Probability Factor = 0]

Unlikely —Virtually no potential
that this hazard could oceur.
[Extent Factor = 0]

Minimal —Yirtually no potential
that this hazard could be
catastrophic.

[Histarical andbor probabilistic
modelststudies for this hazard
indicate the possibility of little to o
intenzity]

No Yulnerability —Mone of the
population is expozed, or could be
impacted by, a single occurrence of
this hazard.

[Wulnerability Factor = 0

No VYulnerability —More of the
total azsessed property value i
expozed to, or could be impacted
by, a single occurrence of this
hazard

[“ulnerability Factor = 0]

No VYulnerability —Changes in
developrnent have had no effect
andor have decreased the
yulnerabilitwWexposure of the
cormmmunity to this hazard.
[“ulnerability Factor = 0]

Population and
LifetSakety —alues were 1)
sssigned based on best auailable
data fhistorical and probabilistic) for
populations vulnerable to the
hazard event, and 2] are likely to
experience adverse impacts from
the hazardincident. [Weighted

Future Development
Factor—The patential that future
development will have on inoreasing|
or decreasing the
impacticonsequence of this hazard
[Weighted Factor: 1]

Underserved!Equity—Values
were 1] assigned based on best
available data for underserved
papulations vulnerable to the
hazard event, and 2). are likely to
iperience
adverseldisproportionate impacts
fram the hazard incident resulting in
greater disparity in equity.
[Weighted Factor: 3]

Froperty Damages —Values
were assigned bazed on the
enpected
totsl preperty aamages
inearred from ahazardincident,
Itis important ta note that values
represent estimates of the loss
from a majox incident based on
historical data or probabilistic
modelsistudies. [Weighted
Factor: 2]

Economic Factor—an
estimation o the impaot, expressed|
i terms of doilars, on the local
economy is based on a loss of
business revenue, crops, warker
wages and looal ta: revenues or on
the impact an the lacal gross
domestic product [GOP)

[Weighted Factor: 1]

Environmental
Factor—Envitonmentalimpact
from a single major hazard event
requiring autside resources and
support; andbor repair, clean-up,
restaratian, andfor preservation
work. [Weighted Factor: 1]

Essential Operations
Fastor—impaot on the ability of
the jurisdiction to meet the
essential day-to-day operational
demands and needs of the
community from a single major
hazard event_[Weighted Factor:

1

Climate Change Fastor—The
patential that Climate Change wil
inorease the tisk of this hazard [ie.
type, lacation and range of
anticipated intensities of the
identified hazard andimpacts)
[Weighted Factor: 1]

High—Future develapment trends |High—Populations esposed o
will significantly inrease the this hazard are likely to experience

of this hazard.|significant pacts. [Impact
Faotor=3)

(impact Fastor = 3]

High—Undsrserved
populations exposed to this hazard
are likely to ezperience significant
aduerseddispropontionate impasts.
(Impact Factor = 3)

High—More than $5,000,000 in
property damages is expected from
2 single major hazard event, or
dsmages are expected 10 ooour to
16 or more of the property value
within the jurisdiction

(impact Factor = 3]

High —rhere the total economic
impact i liely to be gre ater than
$10 millon. impact Fastor = 3]

High.

asingle major hazard event is likely
tobe significant, requiring extensive
outside resources and support;
andfor repair, clean-up, restorstion,
andbor preservation work that may
take 3 year of longer to complete.
(Impact Factor = 3)

High- impact onthe
arganization's own aperations
sndior the sbility of the jurisdiction
tomeet the -t

High —Ciimate Change trends wil
ignificantly inore ase the risk of this

ay
operational demands snd needs of
the sommurity from a single major
hazard event.

(Impact Fastor = 3)

hazard and its impacts. (Impact
Fastor=3)

Medium —Future development
tends willincrease the
impactioonsequence of this hazard,
but nat significantly.

(impact Fastor = 2]

Medium —Populations siposedt
0 this hazard are likely to experience|
some adverse impacts. (Impact
Fator=2)

Medium—Underserved
populstions exposed to this hazard
are ikely ta experience some
aduersetdispraportionate impacts.
(Impact Fastor = 2)

Medium—riore than $500,000,
but less than $5,000,000 in property
dsmages is expected from 3 single
major hazard event, or expested
damages are eupectad to mare than)
5%, but less than 15 of the propert|
waluie within the jurisdictian

(Impact Fastor = 2)

Medium —Total economic impact
i likely to b greater than $100,000,
butless than or equalto 31
million, (Impast Fastor = 2)

impact
fram a single major hazard event is
likely to be localized, requiting zame
outside resources and support;
andfor repair, clean-up, restorstion,
or preservation work that may take
up to 3 manth to complete

(Impact Factor = 2)

impact an the
arganization's own aperations
sndior the sbility of the jurisdiction
to meet the essential day-to-day
operational demands snd needs of
the sommurity from a single major
hazard event

(Impact Fastor = 2)

Medium —Climate Change trends
willincrease the risk of this hazard
andits impacts, but not sigrificantly
fimpact Factar = 2)

Low—Future development trends
willminimally increase
impacticonsequence of this hazard

Low—Fopulations exposed to this
szard are liely to sxperience
minimal adverse impacts. (impact

Low—Lnderserved
populations etposed to this hazard
are likely to experience minimal

aduerseddisproportionate impacts.

Low —Les= than $500.000in
propenty damages is expected from
3 single major hazard sver, of less
than B2 of the property value within

Low—Tatal econamic impast is
not ikely 1o be greater than
$100,000. (Impact Factar = 1)

Low —Enviranmental impast from
3 single mijor hazard event is likely
to b minimal, requiinglittle 1o nes
outside resources and suppart;
andfor minimal repair, clean-up,

Low —kinimal impact on the
organization’s operations andtor

the ability oF the jurisdiction to meet
the essential day-to-day

Low —Climate Change trends will
incresse the risk of this

demands and needs of the

hazard and its impacts.

tends will nat incre ase the H
impactieonsequence of this hazard,
andior may even decrease the
impacticonsequence of this hazard,
(Impact Factar = 0]

o
impact—Populations exposed to
this hazard are not ikelyto
experience significant adverse
impacts. (Impact Factor = 0]

populations exposed to this hazard
are not ikelyto experience
significant
aduersetdisproportionate impacts.
(Impact Factor = 0]

No impact —Litle to no property
damage is expected from a single
major hazard event

(impact Factor = 0]

Mo Impact—¥ituslly no
significant economic impact.
[impact Factor = 0]

No impact —hio environments!
impacts from a single major hazard
event are likely, (Impact Factor = 0]

the abiliy o the jurisdiction to meet
the essential day-to-day operational
demands and needs of the
community fram 3 single major
hazard event

(impact Factar = 0]

(Impact Factor = 1) Factor= 1) " the jurisdiction. restaration, or preservation work | community from & single majar | (impact Factar = 1)
(Impact Factor = 1)
(Impact Fastor = 1) that may take a week to complete, | hazard event,
(Impact Factor = 1) (Impact Factor = 1)
No Impact —o impact on the
Mo Impaet —Future development [ No impact —LUnderserved organization's operations andfor

Mo Impact—Climate Change
trends will ot increase the risk of
i and its impacts

[impact Factor = 0]

4.1.6 Assessing Vulnerability z Estimating Potential Losses

The methodology used in the vulnerability analysis presents guantitative assessment of the
building stock, population, and critical facility exposure to the individual hazard€Building stock data,
available from the MDORcadastral mapping program was used in the analysi§his data spatially

recognizes land parcels along with the appraised value of building stodising GIS, hazard risk areas
were intersected with the building stock data to identify the number of structures and exposure due

to each hazard.Using GIS, hazard risk areas were also intersected with tical facility data to
determine the number and exposure of critical facilities to each hazar®arious infrastructure (e.g.
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water systems, wastewater systems) were analyzed as part of the critical facility vulnerability
analysis.A separate analysis was completed favlissoulaCl 01 OU8 O AOEACAOS8

Population exposure was computed using data from the 20 census and the percentage of the
census blocks located in each hazard area. Population exposure is reported according to total
population living in the hazard area and a subset of this data, individuals under the age of 18 years.
Using GIS, total population for the census blocks was intersected with the hazard maps to determine
population at risk.

For hazards that are uniform across the jurisdiction (i.e. severe summer weather and severe winter
weather) the methodology presented below was used to determine annualized property loss.

1 Exposure x Frequency x Magnitude
Where:

1 Exposure = building stock, vulnerable population, or critical facilities at risk

1 Frequency = annual number of events determined by calculating the number of hazard events
/ period of record

1 Magnitude = percent of damage expected calculated bfproperty damage/# incidents)/
building stock or critical facility exposure

For hazards that are not uniform across the jurisdiction and instead occur in specific areas (e.g.
flooding, wildfire, hazardous material incidents, dam failure, etc.) thiocalized hazard area factored
into the vulnerability assessment

For hazards without documented property damage, magnitude could not be calculated and therefore,
only the exposure of the building stock or population was computed. Annualized loss estimates
cannot be calculated without property damage using this risk assement approach.

4.1.7 Data Limitations

Risk assessment results are only a general representation of potentialiinerabilities, and many
inherent inaccuraciesexist with the risk assessmentmethodology used.Output is only as good as
data sources used anilissoulaCounty may wish to uselternate data for future PDM Plan updates.

The methodology used for the risk assessment has inherent limitationddazard layers were

intersected with MDOR parcel dataThe MDOR data does not locate structures within the parcel;
OEAOAAZEI OARh AT U OOOOAOOOAO xEOEET A DBAOAAT OAIl Ebt
vulnerable. Where parcels are large in size, it may be inaccurate to assume that all structures are

actually within the hazard area.Therefore, exposure data for some hazards may oveeport the

number and value of structures at riskThis limitation was rectified for the flood analysis, where most

evident, by using the NRIS structures shapefile, which spatially locates structures within each parcel,

and linking this shapefile to the MDOR parcel database for building values.

There is also a limitation using census block data to estimate vulnerable populatio/here census
blocks are large, using a percentage of census block population to estimate number of individuals
living in the hazard area may include more persons than actually reside in the hazard area where
census blocks are largeThis limitation was rectified for the flood analysis, where advanced GIS
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analysis was conducted using the NRIS structures shapefile, which precisely locates structures within
each parcel, andestimates by the U.S. Census that 2.35 individuals reside in each structure, 22.5
percent of whom are under age 18.

The remainder of this section presents hazard profiles organized by County priority followed by a
risk assessment summary. Loss estimates, where applicable, are summarized at the end of this
section.

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
2023 DRAFT v1 4-15



Section 4:Risk Assessment and Vulnerability Analysis

4.2 Wildfire

4.2.1.1 Description and History

A wildfire is an unplanned fire, a term which includes grass fires, forest fires and scrub fires, both
man-caused and natural in origin. Severe wildfire conditions have historically represented a threat
of potential destruction within the region. Negative impacts of wildfire include loss of life, property
and resource damage or destruction, severe emotional crisis, widespread economic impact,
disrupted and fiscally impacted government services, and environmental degradation.

Wildfire risk is the potential for a wildfire to adversely affect things thatresidents value - lives,
homes, or ecological functions and attributes. Wildfire risk in a particular area is a combination of
the chance that a wildfire will start in or reach that area and the potential loss of human values if it
does. Human activities, weather patternswildfire fuels, values potentially threatened by fire, and the
availability (or lack) of resources to suppress a fire all contribute to wildfire riskFire sea®n is the
result of low rainfall, high temperatures, lowhumidity, thunderstorms, high winds and lightning.
Varied topography, semiarid climate, and numerous humarrelated sources of ignition make this
possible.

Lightning isthe# T O1 1&rgedtSingle causef wildfires, accounting for 40% of all firesPeople also
cause wildfires; burning yard waste where fire escapeits boundaries, children playing with
fireworks, campfire neglect, careless smokers, or heated catalytic converters in dry grad.human
causes together are responsible for 60% of fire starts. Of these, debris burning (13%nd arson
(14%) are the most common specific causes, and 24% fall into the catall miscellaneous class..|
(Missoula Co. CWPP(028).

Historically, many wildfires in Missoula County occur in the spring due to debris burning and it was
the second leading cause of humastarted wildfires in Missoula County last year (2022)Source
MCFPAhttps://mcfpa.org/Missoula_Outdoor_Burning_Opens_3 1 23 MCFPA g223.pdf)

Major wildfires can occur at any time of yearTable 4-2 presents warning and advisory criteria for
wildfire and a description of prohibitions that land management agencies can put into effect to reduce
fire risk and prevent wildfires during periods of high to extreme danger

Table 4-2 Warning, Advisories and Restrictions for Wildfire

Warning/A dvisory/ .

Restriction Description

Fire Weather Watch Afire weather watch is issuedwhen RedFlagconditions (see RedFlagWarning) are expected
in the next 24 to 72 hours.

RedFlagWarning Ared flag warning is issuedwhen RedFlagcriteria are expectedwithin the next 12 to 24 hours.

A RedFlageventis defined asweather conditions that could sustain extensivewildfire activity
and meet one or more of the following criteria in conjunction with © 6 A(ORUCE® %@ O O A |
fire danger:

1 Sustainedsurfacewinds, or frequent gusts,of 25 mph or higher;

1 Unusually hot, dry conditions (relative humidities lessthan 20%);

1 Dry thunderstorm activity forecastduring an extremely dry period;

1 Anytime the forecasterforeseesa changein weather that would result in a significant
increase in fire dangerFor example, very strong winds associated with a cold front even
though the fire danger is belowthe® AOU ( ECE6 OEOAOEI | A8
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Warning/A dvisory/

Restriction

Description

Fire Warning

Afire warning may be issuedby local officials when a spreadingwildfire or structure fire threat
ensa populated area.Information in the warning may include acallto evacuateareasin the |
AEOABO PAOE AO OAAT I T AT AAA AU | EAAEAEAI O A7

DenseSmokeAdvisory

Densesmokeadvisoriesare issuedwhen the widespread visibilities are expectedat a % mile or
lessfor afew hours or more due to smoke.

Stage 1 Fire
Restriction

No building, maintaining, attending, or using a fire, campfire, or stove fire without a permit
except in Forest Service developed camp or pichic ground$o smoking unless in an enclosed

vehicle or building, a developed recreation site, or while stopped in an area at least three feet
diameter that is barren or cleared of all flammable materialNo operation of welding, acetylene,
or other torch with an open flame.No operation oruse ofany internal or external combustion
engine without a spark arresting devce properly installed, maintained and in effective working
order.

No building, maintaining, attending or using open fire campfires or stove firedlo smoking
unless in an enclosed vehicle orudildi ng, a developed recreation site, or within shree-foot
diameter cleared to mineral soilNo operation of welding, acetylene, or other torch with an
open flame.No operation or using any internal or external combustion engine without a spark
arresting devise properly installed, maintained and in effective working order.

Source:NWS 2016; National Interagency Fire Center(gacc.nifc.gov/.../r2ftc/documents/Fire_Restriction_Chart.pdf)

Stage 2 Fire
Restriction

Missoula County has witnessed a number of wildfires that have destroyed property and affected
wildlife habitat, scenic resources, and air qualityTable 4-3 presents data from the Montana DNRC

on wildfires of more than 100 acreswith statistics on structures lost and suppression costhere
available. This data indicates that in the past 30 years, 22 large wildfires have burned over 87,000
acres costing over $73 million to suppress with four residences and 11 outbuildings losin 1977,

six homes were lost on the southeastern edge of Missoula during the Pattee Canyon Fire (Missoula
Co.CWPP, 2005)From 1998 to 2017, there were a total of 3,034 recorded fires that burned 393,036
acres (23% d county land area). The number of fires in any year varied from approximately 50 to
240, with an average of about 150 fires per year. Many of these fires, however, were very small; 72%
were under 0.25 acre, and 97% were under 10 acres. Only about 1% of fles were larger than
1,000 acres. Only five years (2000, 2003, 2007, 2013, 2017) recorded more than 10,000 acres burned.
Three of these years (2003, 2007, 2017) had more than 50,000 acres burned. The fire season of 2017
was particularly exceptional, with more than 230,000 acres burned; almost four times more area
than the next largest year (2003).During the plan update data availability was limited to 2017 and

is considered best available data.

Table 4-3 DNRC Wildfire Listings >100 Acres in Missoula County
DE: ame Acre ause PPressIo
O O
7/15/1987 Ninemile 355 Miscellaneous - -
10/5/1991 Rifle Range 375 Arson - -
10/12/1991 Game Range 7,628 Arson - -
8/13/1992 Deer Creek #3 175 Arson 0 $549,524
7/29/1994 Black Mountain 100 Lightning 3R $672,352
8/25/1996 Telephone Butte #2 140 Equipment 0 $687,837
8/18/2001 Lower Fawn Creek 185 Lightning 0 $1,024,419
8/2/2003 Crazy Horse 6,215 Lightning 0 $8,010,788
8/6/2003 Mineral/Primm 13,947 Lightning 0 $9,742,407
8/9/2003 Boles Meadow 1,288 Lightning 0 $7,796,622
8/9/2003 Dirty lke 850 Lightning 0 $2,065.606
8/9/2003 Black Mountain #2 95 Lightning 3R $187,667
7/4/2006 Mount Jumbo 333 Fireworks 0 $139,566
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Structures Suppression
Lost Cost

7/25/2006 Woodchuck 1,060 Miscellaneous 20B $2,198,756
8/8/2006 Lolo Steakhouse 108 Lightning 0 $421,209
7/28/2007 MM 124 6,098 Miscellaneous 0 $3,335,203
8/3/2007 Jocko lakes 32,557 Lightning 1R,70B $26,076,455
8/14/2007 Black Cat 10,766 Miscellaneous 20B $6,394,793
7/9/2008 Mount Sentinel 390 Children 0 $150,033
7/20/2008 Indreland 107 Railroad 0 $5,952
8/22/2011 West Riverside 3,800 Miscellaneous 0 $6,008,754
7/25/2013 Mill Creek 707 Equipment 0 $697,292
8/2013 Lolo Complex 10,902 Lightning 5R,4 0B $11,347,474
7/31/ 2016 Roaring Lion Arson
7/15/ 2017 Lolo Peak 53,902 Lightning
2017 Saphire Complex
2017 Rice Ridge 147,529 Lighting
2019 Beeskove 430 Lighting
TOTAL 98,181 12 R, 15 0B $85,449,169

Source DNRC 2016; Missoula CWPP, 2005

. -ORATOA EGkata Avéilable; R = Residence: OB = Outbuilding.

The U.S. Forest Service provided datan wildfires over 100 acres on the Lolo National Forest from
1987 to 2012. Statistics on more recent wildfires were obtained from the Missoula Interagency
Dispatch.Table 4-4 presents thisdata. The dataindicates that from 1986 to 2021, over 73 wildfires

have burned more than609,392 acres costingover $151 million to suppress. There is some

duplication between the DNRC and U.S. Forest Service wildfire data that may represent the acres

suppressed by each agency through mutual aid agreements.

Table 4-4 USFSWildfire Listings >100 Acres in Missoula, Ninemile & Seeley Lake Ranger
Districts
Date ] Name \ Cause \ Acres | Suppression Costs
Missoula Ranger District
5/8/1987 | - Lightning 315 $317,000
9/22/1987 | - Lightning 100 $124,700
8/25/1988 Lolo Creek Lightning 2,230 $1,087,700
8/25/1996 | Telephone Butte Other 140 $223,700
8/21/1998 | Gilbert Cr Lightning 1,750 $1,500,000
9/1/1998 | Boulder Lake Lightning 245 $44,000
8/24/2000 | Alder Lightning 5,500 $1,500,000
8/8/2003 North Howard Lightning 2,843 $1,477,000
8/8/2003 | Black Mtn #2 Lightning 7,061 $13,300,000
8/8/2003 | Mineral/Primm Lightning 25,202 $22,900,000
8/8/2003 | Sally Ridge #2 Lightning 119 $30,000
8/8/2003 | Strawberry Lightning 1,021 $1,900,000
7/13/2007 | Wyman #2 Lightning 36,045 $10,715,500
7/13/2007 | Fisher Point Lightning 18,222 $5,417,000
7/13/2007 | Sawmill Lightning 14,233 $4,231,300
6/22/2010 | Alder Creek Lightning 871 $1,300,000
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Date | NES \ Cause \ Acres | Suppression Costs
7/21/2010 | Packer Meadows Lightning 135 $750,000
8/22/2011 | West Riverside Playing with Matches 3,800 $5,500,000

07/15/13 | Gold Creek Lightning 171 --

08/18/13 | West Fork 2 Lightning 6,000 -

08/18/13 | Schoolhouse Lightning 4,902 --

08/27/13 | Harry's Flat Lightning 596 --

2017 | Obrien Creek 368
07/15/ 17 | Lolo Peak Lighting 53,801
-7/15/ 17 | Liberty Lighting 28,687
2019 | Beeskove 430
2021 | Lolo Creek 165
Ninemile Ranger District
7/26/1988 | Madison Guich Lightning 1,009 $500,000
5/17/1993 | Little Paw Other 134 $38,800
7/29/1994 | Beaver Slough Lightning 780 $1,900,000

8/3/2000 | Upper Ninemile Lightning 17,817 $13,870,000

8/3/2000 | Alpine Divide Lightning 3,713 $2,888,700

8/3/2000 | S. Nemote #4 Lightning 1,434 $1,161,000
8/10/2000 | Siamese Lake Lightning 1,350 $12,600

8/8/2003 | Fish Creek Lightning 3,008 $13,000,000

8/8/2003 | No Name Lake Lightning 144 $0

8/8/2003 | Thompson Creek Lightning 33,948 $14,000,000

8/4/2005 | Alberton East Other 118 $105,020

8/4/2005 | Fish Other 145 $137,950

8/4/2005 | West Mountain Other 1,642 $1,461,380

8/4/2005 | Tarkio Other 9,082 $8,083,870

9/5/2011 | Crater Creek Lightning 200 $12,000

08/13/15 | Wildhorse Point Lightning 133 --

08/14/15 | West Fork Fish Creek Lightning 13,351 --

Seeley Lake Ranger District
8/11/1986 | - Lightning 520 $45,000
6/25/1988 | Canyon Creek Lightning 38,642 $0
8/31/1988 | Canyon Creek Lightning 35,358 $1,500,000

9/9/1988 | - Lightning 220 $330,000
7/13/2000 | Monture Complex Lightning 23,802 $8,271,000
7/26/2000 | Spread Ridge Lightning 3,731 $919,000
9/25/2001 | Cabin Creek Lightning 2,084 $232,000

8/8/2003 | Boles Meadow Lightning 4,490 $7,700,000
7/15/2007 | Conger Creek Lightning 25,150 $980
7/30/2012 | Falls Point Lightning 350 $1,000,000

8/8/2012 | Meadow Creek Lightning 224 $1,194,000
8/17/2012 | Wedge Creek Lightning 2,021 $350,000

07/30/12 | Falls Point Lightning 380 --

08/09/12 | Meadow Creek Lightning 224 --

08/18/12 | Wedge Creek Lightning 2,003 --

08/14/15 | Richmond Ridge Lightning 625 --

08/14/15 | North Richmond Lightning 240 --

2017 | Black 917
07/24/ 17 | Rice Ridge Lighting 160,002
07/15/ 17 | Liberty Lighting 28,687
TOTAL 330,948 $151,031,200
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| Suppression Costs

Source:U.S Forest Service, 2021. MiNotes:3-O0 E T 1 06 AOAEI AAIl A

Missoula Countyhad several federal disaster declarationsdr Severe Storm, Flooding andwvildfire.
Major disaster declarations were issued in 1994 and 2000 as part of larger statéide disaster
declarations. Fire ManagementAssistance Declarations were issued in 2000 (Montana SW Zone 2
Fire Complex), in 2003 (Missoula/Mineral Fire Zone), in 2007 (Black Cat and Jocko Lakes Fires) and
in 2013 (Lolo Creek Fire Complex)A description of several significant wildfires that occurred in
Missoula County since the PDM Plan was last updated in 2011 are described below.

August, 2011 - Homes were threatened from West Riverside to Johnson Gulch on the lower Blackfoot
River. Within an hour, the fire had raced across 150
acres and crested the ridgeline, while residentg
OTT A 1TAOGO OEAT pnm UAOAC
edge z scrambled to remove personal belongings
from homes. But with stout winds whipping up the
mountainside, flames moved unabated northward e
and eastward, crowning through the trees, sending
fiery debris tumbling down toward neighborhoods
below, and spottingas far as half a mile ahead of the
AE 0'8_‘ 00 A A_O O_A o I _A AG A8 : Flames light up the evening sky in West Riverside as AAOAO
burned in the West Riverside Firavhich started from | wildfire burns through timber.

children playing with matches. Suppression costs | Source:Tom Bauer/Missoulian

were over $6 million. (Missoulian,Wildfire Races up

West Riverside Mountain Burns 1,000 to 2,000 Acrsgust 22, 2011).

August, 2013 - The Lolo CreekComplexconsisted of two fires; the Schoolhouse Fire and the West
Fork Il Fire, on both sides of Highway 12, eight miles southwest of the outskirts of Missoula and five
miles west of Lolo.Extreme fire danger and Red Flag condltlons hampered initial attack effartand

o the fire experienced rapid growth,
driven by winds of 40-50 mph. More
than 500 fire personnel worked to keep
the fire west of Sleeman Gulch and north
of Highway 12, away from the 1,200
homes in the areaThe fire burned over
9,500 acres and hadfive primary
residences and four outbuildings lost
Wildfire Today, Montana: Lolo Creek

Lolo Creek Complex as seen from Missoula, August 19, 2013. ’
Source: Wildfire Todav Complex Southwest of MissoulAugust

22, 2013).Subtitles

August, 2017 z Montana Rice Ridge Firevas a wildfire that burned northeast of Seeley Lake in the
Lolo National Forest in Montana in the United States. The fire, which was started by a lightning strike
on July 24, 2017, became a megafire on September 3, growing from 40,000 acres to over 100,000

acresAO xEEAE OEIi A EO AAAAT A OEA 1T AOEI 1380 Laht@ xEI A A&
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north and east of Seeley Lake, Montana, over 700 firefighting personnel were assigned to the blaze,
primarily active in a mountainous lodgepole and mixed conifer foresfThe fire had burned 155,900
acres and at one point threatened over 1,000 homes in Powell County and Missoula County including
the town of Seeley Lake, Montana and areas north of Highway 200, east of Highway 83. Evacuation
orders included parts of Powell County north of Montana Highway 2Q0 areas east of Montana
Highway 83, and evacuatiomwarnings for other sections of the forest within Missoula County

MissoulaCountyhas anon-regulatory Conmunity Wildfire Protection Plan (CWPP)ated 2018. The
SeeleySwan Fire Plan was revised in 2013Appendix E contains copies of these documents. The
Missoula County CWPP seeks to reduce hazardous fuels and structure ignitability to protect
communities from wildfire. The CWPP and the Seeleywan Fire Plan contain more detailed maps
identifying areas of greater fire risk and where fire hazard reductin treatments should be
prioritized. Mitigation projects identified in the fire plans are incorporated herein ly reference.A
new wildfire hazard risk mapping project is underway to help provide landowners, the public, and
decision makers with additional information about wildfire hazards in Missoula County. The project
will result in recommendations for possibleFirewise treatments and other land management options
to reduce risks associated with wildfire.

In 2015, Missoula County was selected by the Community Planning Assistance for Wildfire Program
(CPAW) as one of five jurisdictions in the nation to participate in a study of wildfire protection
programs. Further details on the CPAW technical grant include

1 The project will bring national experts to join with local firefighters and community
stakeholders to comprehensively evaluate and provide recommendations on existing and
future wildfire risks and associated land use planning strategies within Missoula Caty. This
AEeEl 00 xEl1 1l 1 AOGAOEAT EUA ET OEA AAOGAT T PI AT O AT A
1 Missoula County currently has a welbrganized network focused on WUI mapping, fuel
mitigation, wildfire education, and emergency response coordination.
1 This project will look at additional land use planning tools that can enhance the effectiveness
of these current activities.
1 It will also explore other planning measures being used across the Mountain West to reduce
the risk of wildfire to property owners living in the WUI and to firefighters tasked with
protecting lives and properties in those areas.
9 4EEO POI EAAO xEI 1l EAI P Ei POT OA AT 1T OAET AOGEI 1T AA
and its land-use decision making framework.
1 This project will bring together a diverse team of public and private stakeholders from
multiple departments and sectors.
1 The program is funded by the U.S. Forest Service and private foundations. It is entirely
voluntary and local jurisdictions retain all authority to implement any program
recommendations.
1 The program is cemanaged by Wildfire Planning International and Headwaters Economics.

4.2.1.2 Vulnerability and Area of Impact

The WUI is a line, area orzone [MCA 7613-102(16)] where structures and other human
development meet or intermingle with undeveloped wildland or vegetative fuels. A WUI exists
anywhere that structures are located close to natural vegetation and where a fire can spread from
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vegetation to structures, or vice versaThe most extreme situation with respect to fuel conditions
and values at risk occurs in rural area where numerous highvalue individual homes and
subdivisions are located in the WUI in close proximity toor within the wild land boundary. A
significant loss of life could occur to residents, firefighters, and others who are in the wildfire area
and do not evacuate.

People and structures near wildfires are threatened unless adequately protected through evacuation
or mitigation. Should fires occur, structures within theWUI are very vulnerable.Some areas are a
significant wildfire risk due to the slope of the landscape, humapopulation densities adjacent or
within forests, overall fuel hazards, and the accessibilitypf evacuation routes.The increase in
wildland fires near population centers over the past decade has increased the level of awareness and
the need for mtigation in the WUI setting.

Regional electric infrastructure that passeghrough wildland and non-irrigated agricultural areasare

vulnerable to wildfire. In particular, the electric substations, transmission linesfuel tanks, and radio
transmission towers are not often equipped to withstand the heat from a wildfireA wildfire could

disrupt electricity or communications should this infrastructure be damaged.

Another concern with wildfires is erosion and flash flooding in severely burnedareas When
moderate to heavy rains fall, an initial flush of ash can fill streams and rivers with ash and debris,
which can adversely affect municipal water supplies as well as private domestic water supplies for
subdivisions and private property owners.

Smoke from fires both within and outside of Missoula County can create poor ajuality and can
affect sensitive groups such as the elderly and asthmaticé& recent study by HarvardYale
Universities predicts that most of the smoke generated by West coast fires withove towards
western Montana as North America warms through the coming centuryl.o identify the highestrisk
areas, the team used a fire prediction model and advanced atmospheric modeling to separate
pollution caused by wildfires from other pollution sources. They also tracked the likely movement of
smoke, focusingl T OB k ELo@mdmore consecutive days of unhealthy levels from fires. The
study found that nationwide, the average length of the smokerave season is forecast to grow from
14 days a year to 29Western Montana counties, however, could see smokgave seasons ranging
from 25 to 69 days (Independent RecordVildfire Smoke Affecting MontanaAugust 21, 2016).

The health effects associated with forest fire smoke exposure has been studied by the Centers for
Disease Control (CDC)Researchers found the risk of hospital admission for respiratory and
circulatory illness was greater during periods of heavy smoke associated with the Bitterroot forest
fires in 2000 than the unexposed areaGDC, 200}

Although the primary concern is to structures and the interface residents, most of the costs
associated withfires come from firefighting efforts. Wildfires can also have a significant impact on
the regional economy with the loss of timber, natural resources, recreational opportunities, and
tourism. Smoke also affects things like road safety, tourism, and property valueSulnerable
population data providedVia 2020 Census and American Community Survey Data is provided in the
following table for the entire planning area.
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Vulnerable populations

All areas inMissoula County

Indicator Number Percent
Families in poverty 1,680 £338 6.1% +1.2%
People with disabilities 13,694 +964 11.6% +0.9%
People over 65 years 18,483 +1,012 15.5% +1%
People under 5years 5,915 1635 5% +0.6%

People of color 14,124 +4,565 11.9% +3.8%
Black 769 +333 0.6% =*0.3%
Native American 2,380 530 2% +0.4%
Hispanic 4,058 677 3.4% +0.6%

Difficulty with English 319 +355 0.3% +0.3%
Households withnoca 2,685 +469 5.4% +1%
Mobile homes 3,971 495 8% +1.9%

Source: Census 2020 American Community Survey

4.2.1.3 Probability and Magnitude

The trend in climatic conditions in recent years has had major implications for wildland fire severity.
A wildfire risk assessment, known as thaVestWide Wildfire Risk Assessment, was completed in
2013 for 17 western states including Montana (Sanborn, 2@®). Missoula County is shown to have
1,605,418 wildland acres and 68,272 noiwildland acres.Data compiled for areas of wildfire riskwas
described, as follows

9 Fire Risk Index - Measure of overall wildfire risk. Data from the assessment shoed that
Missoula County has the highest Fire Risk Index rating of all Montana counties.

91 Fire Effects Index - Identifies areas with important values affected by wildland fire and/or
that are costly to suppress. Data from the assessment shedthat Missoula County has the
second highest Fire Effects Index rating of all Montana counties.

1 Wildland Development Areas - Describes where people are living in wildland areaata
from the assessment showd that Missoula County has the third highest Wildland
Development Area rating of all Montana counties.

Property damageinformation is difficult to obtain for wildfires since it is typically the forest and
agricultural resources that sustain most of the damage.As such, the magnitude of wildfire can be
correlated with the acres burned and cost to suppress the fire by local, state, and federal agencass
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well as by the number of structures lostTable 4.3 and 4.4 and research on Missoula County
wildfires indicate thatin the past 3 years there have been at least 6fires over 100 acres n Missoula
Countythat have burned over 446,700 acresSuppression cost®n these fireshave amounted toover
$200 million with at least 13 residences and 11 outbuildings lost.

Wildfire does not present a uniform risk acrossMissoula County. To perform the PDManalysis for
the wildfire hazard, the WUI layerprovided by theMissoula# | O1 GISD@ghwas used.The method
for developing the WUI was not determinedFigure 5 presentsthe wildfire hazardmap used for the
PDM analysis

To complete thevulnerability analysis for this project, GIS was used tmtersect the WUI layer with
both the critical facility and MDOR cadastral parcel datasets. Estimates of vulnerable population were
calculated by determining the percent exposure in each census block for the hazard aréaposure
values are presented infable 4-5. Building exposure reflects only the monetary structure value and
does not account for improvements or personal effects that may be lost to wildfire.

Table 4-5 Missoula Co. Vulnerability Analysis; Wildfire (High and Very High WUI)
Category City of Missoula .IMC';:IOUIa 7
Residential Property Exposure $ $2,624,077,721 $2,919107,711 $5,543185432
# Residences At Risk 14,349 16,514 30,863
Commercial, Industrial &Agricultural Property $428,219,524 $1,687,426,720 $2,115646,244
# Commercial, Industrial & Agricultural 1,221 2,940 4,161
Critical Facilities Exposure Risk $ $189,970,747 $869,202,523 $1,059,173,270
# Critical Facilities At Risk 104 70 174
Bridge Exposure $ $150,997,489 $7,171,555 $158,169,044
# Bridges At Risk 127 33 160
Persons At Risk 35,080 73,210 108,290
Persons Under 18 At Risk 8,237 13,460 21,697

GIS analysis of the wildfire risk taVlissoula County indicates that approximately 951,460 acres (56.7
percent) are within WUI areas.According to the vulnerability analysis, 30,863 residences, 4,161
commercial, industrial and agricultural buildings, and 174 critical facilities are located in the WUI
areas.The Wildfire Section inAppendix C lists the critical facilities and bridges within the WUI.

Wildfires generally occur more than onceper year in Missoula County and therefore, the probability

I £ EOOOOA AOAT OO AOA - GAOADI AO#I0EIECEI @ B EEAN WG 8
mountainous terrain, and areas of the county encompassed by public land hasompted the

community to identify wildfires as a significant hazardOther losses from severe wildfire include loss

of jobs, loss of taxable value, and a loss of sense of safety. fiosteffects include flash flooding and

erosion. Smoke from local and regional forest fires create public health emergencies.

4.2.1.4 Future Development

Wildfire disasters can be mitigated through comprehensive land use planning that includes housing
development design, fuels management, and public education. Regulations and ordinances
addressing these issues in future development can play a significantiean minimizing the danger
posed by fire to residents, homes, and firefighters.
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The Missoula County Subdivision Regulations contain requirements for subdivisions in the WUI that
address defensible space for critical infrastructure, ingress and egress for lot owners and emergency
responders, and water supply for fire suppressionAreas rated as WUI must comply with special
design standards including:

1 Roof Coverings must be Class A or B firgated roofing materials;

9 Access and Evacuation Roadside vegetation must benaintained so roads will service as escape
routes and fire breaks.There must be a minimum of two approach routes to ensure one than one
escape route and access routes by emergency vehicles.

1 Vegetation Management A vegetation management plan is required that will reduce fuel loading
and hazard rating and provide continuous maintenance of the fuel load. The plan must include
guidelines for defensible space, fuel breaks and greenbelts, and &arp for continuous
maintenance.

1 Water Supply z A fire-fighting water source and access to that source must exist and be
maintained asa defensiblespace Requirements for water supply systems are stipulated and may
include fire hydrants or storage tanksResidential fire sprinkler systems may berequired.

9 Fire Protection Covenants are required stipulating that property owners must maintain fire
protection water supplies and fire protection systems (defensible spaces, driveway routes, fuel
breaks) in perpetuity.

Both the Missoula County zoning ordinancand building codes may be updated or other measures

developed to further protect life and property from wildfire hazard (Missoula Co. Growth Policy,

2016). According to the SeeleySwan Fire Plan (2013), additional development in WUI areas must be
carefully considered to avoid creating unreasonable risks. Recent development and increases in

population has not shown a significant increase in vulnerable populations due to the wildfire hazard,;
however if changes inwildfire potential areas occur, more populous areas in the city and areas of
with higher concentrations of vulnerable populations could be impacted. This could include but is
not limited to people who are power dependent or lack transportation for evacu@n purposes.

4.2.1.5 Climate Change

Wildfire is determined by climate variability, local topography, and human intervention. Climate
change has the potential to affect multiple elements of the wildfire system: fire behavior, ignitions,
fire management, and vegetation fuels. Hot dry spells eate the highest fire risk. Increased
temperatures may intensify wildfire danger by warming and drying out vegetation. Additionally,
changes in climate patterns may impact the distribution and perseverance of insect outbreaks that
create dead trees (increae fuel). When climate alters fuel loads and fuel moisture, forest
susceptibility to wildfires changes. Climate change also may increase winds that spread fires. Faster
fires are harder to contain, and thus are more likely to expand into residential neiglobhoods.

According to the Missoula County Growth Policy (2016)here is no doubt in the scientific community
that climate change will bring increased fire danger to Missoula Count.combination of increased
temperatures over extended periods of timewill result in earlier snowmelt, lower humidity, drought,
and decreaseduel moisture. The Forest Service has designed a series of measurements/calculations
to represent fire danger both on a daily basis and into the future. Theost important of these is the
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standard set of fuel characteristics. The higher the ERC, the greater the fire danderecent analysis

from the Missoula Fire Science Laboratorindicates that the fire season over the next 95 years will

increase by 17 days (32% increase); fire danger (ERC) will increase by around iércent; drought

will increase by 16percent; and fuel moistures will decrease by 1@ercent. Larger, more severe, and

more frequent fires may impact the people, property and critical facilities by increasing the risk from

ignition from nearby fire sources.

Additionally, secondary impacts such as air qualitgoncernsand public health issues from smoke

may increase.Wildfire smoke generatesa lot of particulate matter 2.5 microns or less in diameter,

ETTxT AO 0-¢8u8 4ET OA PAOOEAI AO AOA O Oi Ail1 h OEA
and move directly from the lungs into the bloodstreamA recent study demonstrates that smoke

waves are likely to be longer, more intense, and more frequent under climate change, which raises

health, ecologic and eaoomic concernsOrganizations like Climate Smart Missoula have been putting

together ideas for dealing with smoke, like funding public places with air conditiogrs or filtered air

when it gets bad.

Figure 5 Wildland Fire Hazard Potential
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Figure 6&¢ Wildfire NRI Risk Rating

Missoula County: NRI Wildfire Risk/Vulnerability
By Census Tract and Critical Assets “’%E
Facility Type © Local Gowt. [ missouta City M
© uiiity @  Miscellaneous Government Building [___] Missoula County
O Federal Govt @ Police Widfire Risk Rating
@ Fire Station @ Radio Repeater No Rating
@ Gas - Distribution @ Radio/TV Transmitter I very Low
@ School © Telecom [0 Relatively Low
© Homeless Shelter @ Treatment Facility Relatively Moderate
O Hospital @ University I Relatively High
@ Law/ Fire / Ambulance / Rescue

0 425 85 17 255 34
[ — Miles Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE. Geonames org, and other contributors,

Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Based on the NRI wildfire risk data provided by FEMA the unincorporated areas of Missoula County fall
within the relatively higkrisk rating, while areas in and around the City of Missoula range from very low
relatively moderate risk for wildfire Based on the analysis of identified critical assets throughout the
planning area 82 of the identified 182 assets fall within the relatively high areas of vulnerability/risk for
wildfire.

FEMA NRI Expected Annual L¥ggdfire:

Missoula
County

96.1 Relatively Moderate

Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expechathual Loss = Exposure x Annualized Frequency x Historic Log
Ratio). Source: National Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can
experience $4.8 Million in annual losses with a frequendy.®25% chance per year

FEMA NRI Wildfire Score:

Missoula County 95.5 Relatively Moderate
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Jurisdiction | FEMA National Risk Index Score | Rating
Risk Index scores are calculated using an equation that combines scores for EXpaatdd_oss due to natura
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

4.3 Hazardous Material Incidents & Railroad Derailments

4.3.1.1 Description and History

A hazardous material release is the contamination of the environment.¢.,air, water, soil) by any
material that because of its quantity, concentration, or physical or chemical characteristics threatens
human health, the environment, or property. Hazardous materials, including petroleum products and
industrial chemicals, are conmonly stored and used in Missoula County and are regularly
transported via the region® roadways, railroads, and pipelinesA release of hazardous materials
from both fixed and transportation incidents posespossible threats involving emergency response.
Hazards range from small spills on roadways to major transportation releases on railways or pipeline
ruptures contaminating land and water.

Recordsof hazardous material events from 1990 to 20@, available from the National Response
Center database, are summarized ifiable 4-6. There have been no Presidentialisasterdeclarations
associated with the hazardous material incident hazard in Missoula County. However, the 1996
Alberton Chlorine Spill (described below) resulted in a State Emergenayeclaration. A regional
hazardousmaterial team islocated in Missoula.

Table 4-6 Missoula County Hazardous Material Incidents; 1990 z 2023

Incident Type of | Incident . Nearest Suspected Quantity Spilled/ Material
Date Incident Cause Location ‘ Town ‘ Responsible Party Name

2/14/1990 |Railroad TA Us 93 Evaro Montana Rail Link 500 Gallons Oil, Fuel: No. 2
3/1/1990 Mobile TA Kenova LoadingFac |Lolo Green Diamond Logging|25 Gallons Hydraulic Oil
3/29/1990 |Pipeline EF Unknown Bonner Champion International (30 Gallons Hydraulic Oil
9/8/1990 Fixed EF Unknown Missoula  |Stone Container 1 Pound Sulfur Dioxide
12/21/1990 |Fixed OE 3670 Grant Creek R{Missoula  [Borden Inc 1,000 Pd$-ormaldehyde Solutio
3/6/1991 Fixed OE Unknown Missoula  |Stone Container 1,500 PoundsSulfuric Acid
4/22/1991  |Fixed OE 1701 Brooks Missoula  [Superamerica Stores 11 Gallons Gasoline: Automoti
6/12/1991  [Fixed OE 403 Russell Missoula  [Superamerica Stores 5 Gallons Gasoline: Automotive,
7/16/1991  |Fixed OE 3330 Raser Drive  [Missoula  |Conoco 30 BarreldJnleaded Gasoline
10/17/1991 (Fixed EF 14th & Catlin Missoula  [USDA Forest Service 40 Gallons éntachlorophenol
3/4/1992 Mobile TA 806 Whitaker Dr. Missoula  |Food Servicesf America (40 Gallonil: Diesel
4/15/1992  [Fixed EF 3330 Raser Dr Missoula  |Conoco Pipeline Co 70 BarrelsGasoline: Automotive
8/14/1992  |Aircraft OE Continental Jetway [Missoula |Continental Airlines 75 Gallonget Fuel
10/8/1992  |Fixed Unknown [1515 South 14 West|Missoula  |Us West Gasoline: Automotive
1/28/1993  |Fixed TA 4570 N Reserve Missoula  [Cenex Ltd 408 Gallons Gasoline
3/12/1993 Fixed Unknown [4570 N Reserve Missoula  [Cenex Ltd Unknown Oil
5/30/1993 Railroad Unknown [Unknown Frenchtown (Montana Rail Link Unknown Oil
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6/2/1993 Fixed EF Waste Water Div. [Missoula |City Of Missoula 100 Pound<hlorine
7/12/1993  [Mobile Other 1-90 Missoula  |Arnold Bros Transport (20 GalCreosol (Parts Cleaner)
1/2/1994 Mobile Other 1-90 Westat MP 143 |Missoula  |Kline Trucking 75 Gallon®il: Diesel

3/4/1994 Mobile Other 2701 Palmer Rd Missoula  |Frito Lay 10 Gallonil: Diesel
3/29/1994  |Fixed Dumping [1134 Long Staff Missoula  |Butch's Appliances Freon

12/9/1994  |Mobile TA 1.5 Mi. W of Clinton [Clinton Jgl Distributing 2200 Gallonssasoline
2/2/1996 Fixed NP Drawer D Missoula  |Stone Container 1 PoundSulfur Dioxide
3/24/1996  |Fixed EF Mullan Road Missoula  |Stone Container 13 Pounds Chlorine
10/9/1996  |Mobile OE Us93 Ronan Wilbur-Ellis Co Unknown

11/1/1996  |Pipeline Other 8 Mi.W of Missoula [Missoula [Montana Power Compan/Natural Gas

12/3/1996 |Railroad Unknown |E. Spruce St Crossin|Missoula  [Burlington Northern Ethylene Glycol

3/13/1997  [Fixed Other Mullan Rd Missoula  |Stone Container 10 Pound<Chlorine

716/1997 Fixed EF Stone Container Missoula  |Stone Container 300 Gallon$lydraulic Oil
9/4/1997 Fixed EF Mullan Road Missoula  |Stone Container Sodium Hydroxide

12/4/1997  |Fixed Unknown |Mullan Road Missoula  |Stone Container 300 Gallons-erric Sulfate
1/5/1998 Fixed Unknown |Mullan Road Missoula  |Stone Container 35 GallonDil, Misc: Lubricating
8/13/1998  ([Fixed Other Mullan Road Missoula  |Stone Container Chlorine

12/14/1998 |Mobile EF Mullan Road Missoula  [Smurfit Stone Container (250 Gallonsdydraulic Oil
1/20/1999  |Fixed OE Mullan Road Missoula  [Smurfit Stone Container [150 GallonSulfuric Acid
4/19/1999  |Fixed EF 14377 Pulp Mill Rd. |Missoula  |Smurfit Stone Container [500 Gallon®il, Misc: Lubricatin
7/9/1999 Fixed Other 3300 Raser Dr Missoula  |Louisiana Pacific Lead Brick

8/2/1999 Fixed Other 14377 Pulp Mill Rd. |Missoula  [Smurfit Stone Container |139 Pound$-ormaldehyde
9/8/1999 Mobile EF 500 West Front Missoula  |Unknown 200 GallonsSodium Hypochlorit
12/23/1999 |Fixed Unknown |68 Valleyofthe Mo |Clinton Thatcher Co Of Montana|3000 PdsSodium Hypochlorite
6/10/2000  [Fixed EF 14377 Pulp Mill Rd. |Missoula  [Smurfit StoneContainer 400 Gallongdydraulic Oll
7/6/2000 Fixed EF 5115 Sky View DrivegMissoula 35 Gallondielectric Oil
10/7/2002  [Fixed EF Clark Fork River Missoula  |Layne Christensen 1 PintQil, Misc: Motor
2/25/2005 |ST EF 14377 Pulp Mill Rd. |Missoula  [Smurfit Stone Container |400 GallonsSulfuric Acid
10/13/2005 |Fixed Dumping |Norco Products Missoula  [Norco Products Waste Oll

1/11/2006  [Fixed EF 14377 Pulp Mill Rd. |Missoula [Smurfit Stone Container |205 Pound#$/ethyl Mercaptan
6/18/2006 |Railroad Unknown [101 Internatnl Way [Missoula  [Montana Rail Link Ethanol

8/8/2006 Fixed NP Unknown Unknown [Northwestern Energy 150 Gabil, Misc: Transformer
1/17/2007  [Fixed EF 14377 Pulp Mill Rd. |Missoula  [Smurfit Stone Container |136 Pound$ethyl Mercaptan
10/11/2007 |Fixed EF 14377 Pulp Mill Rd. |Missoula  [Smurfit Stone Container (123 Pound$/ethyl Mercaptan
6/16/2008  |Fixed OE 2600 Latimore Missoula  |Pacific Steel And Recycli|Oil, Misc: Motor

10/9/2008 |ST EF 3555 Mullan Rd. Missoula  |Walmart 10 GallonsVaste Cooking Oil
2/27/2009  |Mobile Other Interstate 90 Missoula  [John S PocockC 114 Gallon®il, Fuel: No.-D
4/16/2009  [Fixed EF So Reserve & MullaifMissoula | Town Pump 2 Gallonil: Diesel

7/2/2009 Fixed Other 40060 Paws UpRd [Greenough |Resort At Paws Up Paint

12/6/2009 |Fixed EF 14377 Pulp Mill Rd. |Missoula  [Smurfit Stone Container {102 Pound$iydrogen Sulfide
5/1/2010 Fixed OE 2106 Clements RoadMissoula  |Dales Dairy 2000 GafGasoline: Automotive
10/7/2010  |Fixed Other Unknown Missoula  |Unknown Unknown Pesticides

8/3/2011 Fixed Other 3602 Stevens Ave [Missoula |Unknown 30 Gallongil, Misc: Mineral
9/3/2012 Fixed EF 704 SN Higgins Missoula  |Northwestern Energy 100 Gabil, Misc: Transformer
7/3/2014 Railroad Derailment {Unknown Missoula  |Montana Railing Denatured Alcohol

4/20/2016  |Mobile TA State Hwy 10 Albertson |Tece Trucking Gasoline: Automotive (Unleade
7/28/2016  |Fixed Dumping |1192 Airport Rd Seeley Lake|Private Citizen Oil, Misc: Motor

9/15/2017  [Railroad  |Derailment |1001 DEFOE ROAD|Missoula | Montana Rail Link No Spill

10/6/2017  |Mobile Other 2626 RASER DRIVEMissoula  |Private Citizen Oil, Diesel 200 gallons
10/25/2017 |Mobile Other INTERSTATE 90  |Milltown Private Citizen 80 Gallons Herbicide 1 injury
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6/10/2018  |fixed Trespasser [Missoula Railyard |Missoula |Montana Rail Non release

6/14/2018  |Mobile Dumping |721 Mount Ave Missoula  |Business Materials dumping
12/27/2018 |Other gﬁg:ator 2325 S Reserve St [Missoula  |Unknown Fire Fighting Water
7/19/2019  |Mobile Other 1-90 EASTBOUND [Missoula  |Unknown 30 gallons oil, fuel

8/19/2019  |Fixed Equipment |3220 N RESERVE gMissoula  |Unknown 500 pounds refrigerant gases
9/07/2019  [Railroad Other MP: 117 Missoula  |Unknown Unknown

5/04/2020  |Fixed Unknown |127 EAST SUSSEX|Missoula |Private Citizen 5 gallons oil

8/01/2020  |Mobile Dumping |BONITA STATION |Clinton Unknown Unknown

11/12/2021 |Fixed Dumping |147 W MAIN ST Missoula |Private Citizen Unknown Ammount Borite
2/22/2023  |Fixed Other 6089 TRAINING Missoula  |Shell Unknown Chemical

Source National Response Center, ZB(USCG National Response Center Home)Page
Notes: EF = Equipment Failure; OE = Operator Error; ST = Storage Tank; TA = Transportation Accident; US = Unknown Sheen.

Montana Rail Link and Burlington NorthernSanta Feprovide rail service through Missoula County.
According to Montana RaiLink, about 16 to 20 freight trains pasghrough Missoula daily, many of
which contain hazardous materials(Missoula County Growth Policy, 2016)Table 4-7 lists railroad
accidents inMissoulaCountywith details on derailments containing hazardous materials.

Table 4-7 Missoula County Railroad Accidents; 1996 72022

Cars Haz-Mat
N.I? arest Injuries | Fatalities | Carrying Cars Comments
own
Haz-Mat | Damaged
1/18/1996 Missoula 0 0 0 - MRLZ 8 cars derailedon mainline.
3/16/1996 Missoula 0 0 0 -- MRLZ 3 cars derailed in yard
3/27/1996 Missoula 0 0 2 -- MRLZ 2 cars derailed in yard
4/24/1996 Missoula 0 0 0 -- MRLZ 3 cars derailed in yard
5/18/1996 Missoula 0 0 0 -- MRLZ 2 cars derailed in yard
11/9/1996 Missoula 0 0 0 -- MRLZ 2 carsderailed in yard
11/30/1996 Missoula 0 0 1 0 MRLZ 7 cars derailed in yard
12/5/1996 Frenchtown 1 0 13 0 MRLincident on mainline
12/16/1996 Clinton 0 0 0 - MRLZ 2 cars derailedon mainline
12/23/1996 Missoula 0 0 0 -- MRLZ 2 cars derailed in yard
3/13/1997 Missoula 0 0 10 0 MRLZ 3 cars derailed in yard
3/26/1997 Missoula 0 0 0 -- MRLZ 4 cars derailed in yard
6/14/1997 Missoula 0 0 8 1 MRLZ 11 cars derailedon main. No hazmat released
7/23/1997 Missoula 0 0 26 4 MRLZ 4 cars derailed in yard No hazmat released.
8/4/1997 Missoula 0 0 0 - MRLZ 2 cars derailed in yard
9/14/1997 Evaro 0 0 0 - MRLZ 4 cars derailedon siding
10/7/1997 Bonner 0 0 0 - MRLZ 1 locomotive and 2cars derailedon industry
11/17/1997 Clinton 0 0 15 10 MRLZ 49 cars derailedon main. No hazmat released
7/2/1998 Missoula 0 0 1 0 MRLZ 2 cars derailed in yard
10/15/1998 Missoula 0 0 2 0 MRLZ 4 cars derailed in yard
11/4/1998 Missoula 0 0 0 -- MRLZ 3 cars derailed inyard
6/28/1999 Missoula 0 0 1 0 MRLZ 4 cars derailed in yard.
7/28/1999 Nimrod 0 0 9 1 MRLZ 7 cars derailed. No hazmat released
2/20/2000 Lothrop 0 0 0 - MRLZ 12 cars derailed on mainline.
3/23/2000 Missoula 0 0 8 1 MRLZ 2 cars derailed inyard. No hazmat released.
7/19/2000 Lothrop 1 0 0 - MRLZ 1 car derailed on mainline.
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Cars Haz-Mat
Injuries | Fatalities | Carrying Cars Comments
Haz-Mat | Damaged

IN[SETEEE

Town

8/13/2000 Missoula 0 - MRL incident- 1 car derailed in yard.

8/29/2000 Evaro 0 - MRL incident- 1 car derailed on mainline.
1/15/2001 Schilling 0 - MRLZ 5 cars derailed on industry spur
2/17/2001 Missoula 1 0 MRL collisionz 2 locomotives derailed in yard
3/23/2001 Missoula 4 1 MRL incidentz 2 cars derailed. No haamat released
6/20/2001 Missoula 29 1 MRLZ 2 cars derailed inyard. No hazmat released.
8/30/2001 Missoula 1 0 MRLZ 7 cars derailed in yard

7/14/2002 Nimrod 0 - MRLZ 1 car derailed on mainline

10/2/2002 Missoula 3 3 MRLZ 1 car derailed in yard. No hazmat released.
1/22/2003 Missoula 0 - MRLZ 9 cars derailed on mainline

5/4/2003 Missoula 0 - MRL collisionz 3 cars derailed in yard

9/21/2003 Missoula 26 3 MRLZ 1 cars derailed on mainline. No hamat release
12/4/2004 Missoula 0 - MRLZ 5 cars derailed in yard

5/2/2005 Missoula 0 - MRLZ 4 cars derailed in yard

1/15/2006 Missoula 0 - MRLZ 3 cars derailed in yard

2/27/2006 Missoula 0 -- MRL incident on industry spur

5/3/2006 Missoula 0 - MRL collision in switching yardz 1 carderailed
6/18/2006 Missoula 29 3 MRLZ 7 cars derailed in yard. 13,000 gal alcohol lost
2/1/2007 Missoula - MRLz 7 cars derailed in yard

10/27/2007 Bonner — MRLZ 2 locomotives & 1 car derailed on industry spur

12/11/2007 Missoula
4/12/2008 Missoula
6/22/2008 Missoula
7/12/2008 Missoula
7/15/2008 Missoula
11/30/2008 Missoula
3/25/2009 Missoula

- MRLcollision in switching yard

o MRLZ 5 cars derailed in yard

- MRLZ 7 cars derailed in yard

- MRL collision in switching yard 1 locomotivederailed

0 MRL incident in switching yardz 5 cars derailed

- MRLZ 4 cars derailed in yard

- MRLZ 6 cars derailed at industry spur

1/7/2010 Missoula - MRLZ 4 locomotives derailed in yard
8/10/2010 Missoula MRLZ 4 cars derailed in yard
9/4/2010 Missoula - MRLZ 2 locomotives derailed in yard

12/16/2010 Missoula - MRLZ 3 cars derailed in yard

8/18/2011 Missoula
9/16/2011 Missoula
11/23/2011 Missoula
8/15/2012 Missoula
11/16/2012 Clinton

- MRLZ 1 carderailed in yard

- MRLZ 3 cars derailed in yard.

- MRLZ 8 cars derailed in yard.

- MRL incident in yard.

— MRLZ 1 car derailed onmainline.

O|O(0O|0|O|0|0|0O|O0|0|0|0|0O|O|O|O(0O|O0|O|O|O
'
1
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O|O(0O|0O|0O|0|O|0|0O|0|0(0|0|O|0|0O(0|0(0|0|0|0|0|0|0O|0|0(0|0|0|0|0|0|0|0|0|0|0|0|0|0O|0|O0|0|O0|0O|O0|O

3/5/2013 Missoula - MRLZ 1 car derailed in yard

6/2/2013 Missoula — MRLZ 2 cars derailed on mainline
12/19/2013 Missoula - MRLZ 1 car derailed in yard

2/14/2014 Frenchtown 54 1 MRLz 1 car derailed. Nohazmat release
7/1/2014 Missoula 0 - MRL collision

11/13/2014 Bonner 0 - MRL collision; 3 locomotives, 11 car derailed
12/16/2014 Missoula 30 30 30 cars derailed in switching yard. No hamat release.
9/24/2015 Missoula 0 - MRLincident in train yard

11/19/2015 Missoula 0 -- MRLz 13 cars derailed

4/4/2016 Missoula 0 - MRLZ Kubota on tracks causing accident
5/16/2016 Missoula 0 - MRLZ 2 cars derailed

9/15/2017 Missoula 109 4 MRLZ 4 carsderailed,
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NEEER
Town

Injuries

Fatalities

Cars
Carrying

Haz-Mat
Cars

Comments

Haz-Mat | Damaged
4/22/2018 Missoula 0 0 3 -- MRLZ derailment in yard.
8/2/2019 Missoula 0 0 4 - MRLz derailed, car not loaded properly Unstable.
9/7/2019 Missoula 0 0 109 2 MRLZ collision in yard
11/5/2020 Missoula 0 0 - - MRLZ crew failed toleave equipment in the clear.
11/2/2021 Missoula 0 0 - - l&/IRlevertical bypassed drawbars caused by butted
nuckle
8-23-2022 Missoula 0 0 - -- MRLZ derailment in yard.
TOTAL 3 0 504 65

Source:Federal Railroad Administration, 223
https://safetydata.fra.dot.gov/OfficeofSafety/publicsite/Query/AccidentByStateRailroad.aspx

One of the most significant hazardous material incidestin Montana history occurred in 1996 in
Alberton, west of Missoula and involved derailment ofseveralrailroad cars containing chlorine.A
description of this and other hazardous materiaincidents are presented below.

April 11, 1996 z Nineteen (19) cars from a Montana Rail LinKMRL) freight train derailed near
Alberton, Montana.Six of the derailed cars contained hazardous material®©ne derailed tank car
containing chlorine (a poison gas) ruptured, releasing 130,000 pounds of chlorine intthe
atmosphere another tank car containing potassium hydroxide solution (potassium cresylate, a
corrosive liquid) lost 17,000 gallons of product; and a covered hopper car containing sodium chlorate
(an oxidizer) spilled 85 dry gallons onto the ground.This chlorine spill is the second largest in U.S.
history.

About 1,000 people from the surrounding area were evacuated. Approximately 350 people were
treated for chlorine inhalation, 123 of whom sustained injuryNine people, including both members
of the train crew, were hospitalized A transient riding the train died from acute chlorine toxicity.

U.S. Interstate Highway 90 ¢B0) is roughly parallel and about 150 yards north of the MRL tracks at
the accident site. The hazardous material cloudms
drifted across F90 resulting in multiple highway |-
traffic accidents.Several motorists were stranded in [&ss
the cloud after these accidentsl-90 was closed g SEs

requiring an 81-mile detour. Monetary damage was !t@ &
estimated to be $10 million. ;

emergency in Missoula and Mineral CountiesOn ?}"?W
April 14, 1996, the evacuation area was reduced tojg ,:
15 square miles; residents were temporarily S
escorted into the area to feed and water livestock
animals, retrieve some personal possessions, ang
locate pets (NTSB, 1998).

by
The Governor of Montana declared a state op%
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June 12, 2013 z The Missoula Rural Fire Department and Missoula County's Hddat team

investigated a 5,000gallon spill of diluted acids that flooded the floor of a Missoula manufacturer.

The spill of citric, phosphoric and sulfuric acidsoccurred because a valve was left open overnight in

amixed tank. The spill occurred at Spectrum Products, a manufacturer of pool products, located near

the Missoula International Airport.4 EA OPEI 1 xAO AT 1T OAET AA O1 OEA AOE
material. (Billings Gazette, 300 Gallons of Acid Spill at Missoula Manufactyréane 12, 2013).

April 20, 2016 z Atanker spilled an estimated 2,200 gallons of galine west of Alberton. The tanker

narrowly missed striking a power pole after detaching from the truck on Old Highway 10 about two

miles west of Alberton. Crews safely moved the gas from the tanker to a second tanker, before it was

towed away and remoed soil were the gasoline spilled. The driver was not injured and no water

resources were threatened by thespill (KPAX.comCleanup Continues After Gasoline Tanker Crashes

Near Alberton April 20, 2016). A PDM Planning Team member indicatethat OEE O OPEIT I AEAT 6
happen.The trucker was driving on a windy two-lane road instead of using the safer, more direct

route of the interstate.

The Emergency Planning and Community Righib-Know Act (EPCRA}vas enacted in 1986 to inform
communities and citizens of chemical hazards in their areas. Sections 311 and 312 of EPCRA require
businesses to report the locations and quantities of chemicals stored aite to state and local
governments in order to help communities prepare to respond to chemical spills and similar
emergencies. EPCRA Section 313 requires theS. Environmental Protection Agency (EPAInd the
states to annually collect data on releases and transfers of certain toxic chemicals from industrial
facilities and make the data available to the public in the Toxics Release InventofyRI). In 1990
Congress passed thePollution Prevention Act which required that additional data on waste
management and source reduction activities be reported under TRI. The goal of TRI is to empower
citizens, through information, to hold companies and local governments accountable in terms of how
toxic chemicalsare managed.There are three active TRI facilities in Missoula County, as shown in
Table 4-8.

Table 4-8 Toxic Release Inventory z Total Aggregate Releases; 2011-2021

Total On-Site Disposal | Total Off-Site Disposal Total On- and Off-site Releases / Chemical

Facility/Year

or Other Releases or Other Releases
Hexion Inc., 3670 Grant Creek Road, Missoula, MT
2021 19,160 pounds 1 pound 19,161 pounds
2020 18,399 pounds 1 pound 18,400 pounds
2019 18,399 pounds 0 18,399 pounds
2018 19,172 pounds 1 pound 19,173 pounds
2017 19,409 pounds 9 pounds 19,418 pounds
2016 19,435 pounds 9 pounds 19,444 pounds
2015 16,865 pounds 11 pounds 16,876 pounds Formaldehyde, formic
2014 16,299 pounds 11 pounds 16,310 pounds | acid, methanol, phenol
2013 16,219 pounds 6 pounds 16,225 pounds
2012 15,957 pounds 6 pounds 15,964 pounds
2011 14,925 pounds 6 pounds 14,932 pounds
JTL Group Missoula (DBA Knife River -Missoula), 4800 Wilkie Ave., Missoula, MT |
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Total On-Site Disposal

Total Off -Site Disposal

Facility/Year or Other Releases or Other Releases Total On- and Off-site Releases / Chemical

2021 131 pounds 0 131 pounds

2020 141 pounds 0 141 pounds

2019 101 pounds 0 101 pounds

2018 88 pounds 0 88 pounds

2017 103 pounds 0 103 pounds

2011 3 pounds 0 3 pounds PAHs Nitrate Compounds,
Phillips 66 Missoula Products Terminal, 3330 Raser Drive., Missoula, MT

2021 3,806 pounds 0 3,806 pounds

2020 3,953 pounds 0 3,953 pounds

2019 4,473 pounds 2 pounds 4,475 pounds

2018 3,528 pounds 0 3,528 pounds

2017 2,714 pounds 0 2,714 pounds

2016 2,871 pounds 0 2,871 pounds

2015 2,375 pounds 1 pound 2,376 pounds 1,2,4trimethlbenzene,

2014 3,362 pounds 0 3,362 pounds benzene,

2013 2,974 pounds 0 2,974 pounds ethy'lbenze“ebenzﬁ(g’h")

2012 3,247 pounds 0 3,247 pounds | Perylene,cumene,i-

hexane, naphthalene,

2011 3,292 pounds 243 pounds 3,535 pounds nalvevelic aramatic
Roseburg Forest Products Co. z Missoula Particleboard, 3330 Raser Road, Missoula, MT

2021 100,265 pounds 4 pounds 100,269 pounds

2020 107,992 pounds 2 pounds 107,994 pounds

2019 111,748 pounds 5 pounds 111,753 pounds

2018 108,224 pounds 54 pounds 108,278 pounds

2017 114,332 pounds 59 pounds 114,391 pounds

2016 118,382 pounds 61 pounds 118,443 pounds

2015 110,800 pounds 60 pounds 110,860 pounds Acetaldehyde,

2014 94,539 pounds 56 pounds 94,595 pounds formaldehyde,lead

2013 86,046 pounds 53 pounds 86,099 pounds | compounds, methanol

2012 89,830 pounds 57 pounds 89,887 pounds

2011 60,516 pounds 56 pounds 60,572 pounds

Source: U.S. EPA, 28; https://enviro.epa.gov/triexplorer/tri_release.facility

The Yellowstone Pipe Line (YPL) Company operates a #8%le petroleum products pipeline system
that originates from refineries in Billings and transportsproducts to markets in Montana, northern
Idaho and eastern Washington. The pipeline crosses through Missoula County and is related to the
bulk storage facilities on the west side of Missoula. Other facilities maintaining bulk hazardous
material storage consist othe various propane distributors found around the county.
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Many facilities in Missoula County sell or use hazardous materials includinghe municipal water
treatment facilities, industrial businesses,chemical dealers, and fuel distributors.Locations of
facilities in MissoulaCounty with Tier Il reporting requirements are listed inTable 4-9.

Table 4-9 Missoula County Tier Il Hazardous Material Reporters
Facility Name | Address | City

A & | Distributors Missoula 5649 Expressway Missoula
American Welding & Gas 204 Commerce Street Missoula
Amerigas (Charlo) 2610 Charlo street Missoula
Amerigas (Raser RD) 2900 RaserRd. Missoula
Amerigas (Seeley) 2823 MT-83 Seeley lake
AT&T - MT3210 FT6W-HLNAMTMA Potomac
AT&T - MT3260 7050 GrantCreek Rd Missoula
AT&T Corp.- MTA027 2398 Coal Mine Road Missoula
Bonneville Power Admin- Miller Peak Closest town- Missoula Missoula
Bresnan Communications, LLC 924 South 3rd Street West Missoula
Bresnan Communications, LLC Point SixCommunications Site | Missoula
CHSiInc. - Missoula Propane PlardEnergy Partners 25 Raser Drive Missoula
CHSInc. - Seeley Lake Propand&nergy Partners 3240 Highway 83 N. Seeley Lake
CHSiInc. - Mountain West Cooperative Missoula 4570 N. Reserve St. Missoula
CHS, Inc- Missoula Terminal 3576 Grant Creek Rd Missoula
CocaCola High Country Missoula 2010 S 3rd St W Missoula
Costco Wholesale (67) 3220 North Reserve Street Missoula
Daily's Premium Meats LLC 2900 Mullan Road Missoula
DAL Global Services, LLOVSO 5225 Highway 10 West Missoula
Emerald Services, Inc Missoula 900 Phillips Street Missoula
Everlast Climbing Industries, Incdba Spectrum Products 7100 Spectrum Ln Missoula
Ferrellgas- Missoula 9201 Inspiration Dr. Missoula
Frenchtown CenturyLink 16812 Mullan Rd Frenchtown
Hexion Inc. 3670 Grant Creek Missoula
Horizon Air - Missoula International Airport 5225 Hwy 10 West Missoula
Knife River- Missoula 4800 Wilke Rd Missoula
L. S. Jensen Construction & Ready Mix 4685 Mullan Road Missoula
Lafarge Missoula Terminal 6529 Desmet Rd Missoula
Lolo CenturyLink 11455 US Hghway 93 S Lolo
Lowe's Of Missoula, MTStore #1682) 3100 North Reserve Street Missoula
Missoula 3760 N. Reserve St. Missoula
Missoula Bishops' Storehouse 6200 Industrial Way Missoula
Missoula Main Central Offic&€€enturyLink 201 N Pattee St Missoula
Missoula SouthCenturyLink 2430 39th St Missoula
Mountain Water Company 1345 W Broadway Missoula
National Weather Service 11098 Point Six Rd Missoula
Northern Energy (AmeriGas) 3301 Broadway Missoula
NorthWestern Energy- Missoula Service Center 1801 S Russell Missoula
PacificRecycling- #5 2600 Latimer Missoula
Pacific Steel #7 2828 Palmer Missoula
Phillips 66 Missoula Product Terminal 3330 Raser Drive Missoula
Republic Services of MontanaMissoula Hauling 1501 Rodgers Street Missoula
Republic Services oMontana- Missoula Recycling Center 3207 West Broadway Missoula
Roseburg Forest Products 3300 Raser Dr Missoula
Sprint Missoula, MT POP 2515 West Railroad Street Missoula
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Facility Name | Address | City

TA Missoula 8018 U.S. Hwy 93 N. Missoula
Thatcher Company of Montana 3200 Raser Drive Missoula
The Home Depot Store #3102 2725 Radio Way Missoula
United States Postal Service 1100 W Kent Missoula
UPS Missoula 221 Expressway Lane Missoula
Verizon WirelessEast Missoula 1086 Tamarack Rd. East Missoula
Verizon WirelessLinda Vista 2701 Loraine Drive Missoula
Verizon Wireless Playfair 1101 W. South Ave. Missoula
Verizon Wireless Seeley Lake Section 35, TI6NR15W Seeley Lake
Verizon Wireless WbfM Grizzly 32 Campus Drive Missoula
ZayoMissoulaMT-MSS 215 Market St Missoula
Zayo Missoula M-11E 110 E Broadway St Missoula

Source:MissoulaCounty OEM, 2016

4.3.1.2 Vulnerability and Area of Impact

Transportation of hazardous materials throughMissoula County on highways, pipelines, and by
railroads could result in an accident or derailment that would have the potential to impad¥lissoula
County residents.Large quantities of industrial chemicalsand petroleum products are stored in
various locations throughout the county.

The volume and type of hazardous materials that flow into, are stored, and flow through communities
will determine exposure to a potential release of hazardous materials. An accidental or intentional
release of materials could produce a health hazard totise in the immediate area, downwind, and/or
downstream. Some hazardous materials occur in the gaseous phase and are denser than air;
therefore, having the potential to collect in low placesThe Missoula Valley is subject to strong air
inversions during the winter where air gets trapped and air pollutionbuilds up. Fumes from a
hazardous material incident could impact air quality and public health for an extended period until
the inversion lifts allowing gases to escape.

The Missoula aquifer is the sole source afrinking water for more than 40,000 households in the

Missoula Valley lt runs from Milltown to Frenchtown and to LoloandET OT 1 A b1 AAAO EO8 O
than 40 feet below the surfaceThe shallow depth ofthe aquifer makes it vey susceptible to
contamination.! O OOAEh - EOOI O A6 O virekbledrEn IgizardduORaieriadD OB DI U
spills.

The U.S. Department of Transportation issued an emergency restriction order on May20,14, that

requires railroad carriers to identify to the State Emergency Response Commission through which

counties Bakken crude oil is being transportedThe notification provides information regarding the

estimated volumes and frequencies of train traffic per week and describes the petroleum crude oil

expected to be transported and applicable emergency response information. MT DES forwards copies

of the natifications to county emergency managers for their information and disseminationThere

has been an increase in oil trains through Missoula County since the last PDM Plan was completed in

2011. However, MRLreports that there are only a few oil trains per month through Missoula now

that Bakken oil production has slowed dramatically.

The Missoula County Health Departmentesponds to hazardous materials incidents and other
public/environmental health emergencies. At the PDM Public Meeting, they emphasized thiiting
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the speed of rail cars through vulnerable sections of the county (near water ways and dense

populations) would decrease the community's riskto hazardous material disasters.Vulnerable

population data provided Via 2020 Census and American Community Survey Data is provided in the

following table for the entire planning area.

Vulnerable populations All areas inMissoula County

Indicator Number Percent
Families in poverty 1,680 +£338 6.1% +1.2%
People with disabilities 13,694 +964 11.6% +0.9%
People over 65years 18,483 +1,012 15.5% +1%
People under 5 years 5,915 1635 5% +0.6%
People of color 14,124 +4,565 11.9% +3.8%
Black 769 +333 0.6% +0.3%
Native American 2,380 +530 2% +0.4%
Hispanic 4,058 677 3.4% =*0.6%
Difficulty with English 319 +355 0.3% 0.3%
Households with noca 2,685 *469 5.4% 1%
Mobile homes 3,971 +495 8% +1.9%

Source: Census 2020 American Community Survey

4.3.1.3 Probability and Magnitude

To model the spatial distribution of hazardous material incident risk a GIS data layer of
transportation arteries was used, which included highways, major roadways, and railroadsRland
Tier Il facilities were added to thislayer, and it was then buffered by 0.25 milesBuilding exposure
was calculated by intersecting the hazardousnaterial buffer with the MDOR parcel and critical
facility GIS layersPopulation exposure was calculated by intersecting the hazardous material buffer

with census block dataTable 4-10 presents the results of the vulnerability assessment.

Table 4-10
Railroad Derailments

Category

Missoula County

City of Missoula

Missoula County Vulnerability Analysis; Hazardous Material Incidents &

Missoula County

(balance)

Total

Residential Property Exposure $ $738,180,278 $919,654,514 $1,657,834,792

# Residences At Risk 4,695 6,693 11,388

Commercial, Industrial & Agricultural Property $345,246,995 $1,433,041,603 $1,778,288,598

# Commercial, Industrial & Agricultural 785 2,421 3,206

Critical Facilities Exposure Risk $ $77,310,241 $713,384,970 $790,695,211

# Critical Facilities At Risk 49 49 98

Bridge Exposure $ $90,617,975 $38,404,450 $129,022,425

# Bridges At Risk 83 29 112
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Missoula County Missoula County

Category ‘ City of Missoula ‘

((CEIE ()] Total
Persons At Risk 22,597 43,480 66,077
Persons Under 18 At Risk 5,527 6,891 12,418

The GIS analysis indicates that there are over 80,562 acres in Missoula County in the hazardous
material buffer (4.8 percent) including 11,388 residences, 3,206 commercial, industrial and
agricultural buildings, and 98 critical facilities.The Hazardous Material Incident Section iAppendix
Clists the critical facilities and bridges within the hazardous material transportationbuffer.

According to the U.S. Department of Transportation, Office of Hazardous Materials Safbdtissoula
County has had numerous hazardous material releasavith reported damages in the pasB0 years,
as shown inTable 4-11.

Table 4-11  Missoula County Hazardous Material Incidents with Damages

Location | Carrier Quantity Commodity Released Damages | Mode of
Released Transport
1/21/1991 | Missoula | Van Waters & Rogers 0.12gal | Tetrachloroethylene $200 | Highway
11/4/1991 | Missoula | YRCInc. 1 gal | CleaningLiquid $350 | Highway
1/7/1993 | Missoula | Consolidated Freightways 0.01 gal | FormaldehydeSolution $10 | Highway
2/17/1993 | Missoula | ConWay Properties Inc. 0.75gal | Corrosive Liquids $22 | Highway
11/18/1994 | Missoula | Roadway Expresdnc. 0.50gal | 11 1-Trichloroethane $32 | Highway
12/9/1994 | Clinton JGLDistributing Inc. 3,700 gal | Gasoline $49,700 | Highway
4/19/1995 | Missoula | YRCInc. 40 gal | CleaningLiquid $2,400 | Highway
10/16/1996 | Missoula | Fleet Transport Colnc. 30 gal | Regulated Substance $350 | Highway
7/10/1997 | Missoula | Arrow Transportation 15 gal | Sodium Hydroxide $25 | Highway
8/21/1997 | Missoula | Nationsway Transport 5gal | Corrosive Liquid $600 | Highway
6/22/1999 | Missoula | Fedex Ground 0.25gal | Hypochlorite Solution $125 | Highway
9/8/1999 | Missoula | Thatcher Company 300 gal | Hypochlorite Solutions $195 | Highway
11/30/2000 | Lolo Rodney CFrank 15009al | Liquefied Petroleum Gas $1,202 | Highway
4/21/2003 | Missoula | Airborne Express 0.79gal | Isopropyl Alcohol $75 | Highway
10/13/2003 | Missoula | Fedex Ground 1 gal | Hydrochloric Acid $525 | Highway
10/20/2003 | Missoula | Fedex Ground 1 gal | Hydrochloric Acid $525 | Highway
6/18/2006 | Missoula | Montana Rail Linkinc. 13,063 gal | Alcohol $414,858 | Rail
7/18/2006 | Missoula | Fedex Freight 0.50gal | Paint Related Material $1,531 | Highway
8/10/2008 | Milltown XPOEnterprise Services 40 gal | Printing Ink $6,000 | Highway
11/17/2009 | Missoula | USFReddaway Inc. 10 gal | Corrosive Liquid $570 | Highway
6/9/2015 | Missoula | Sorco Inc 12 gal | Gasoline $4,036 | Highway
12/26/2018 | Missoula | USF Reddaway Inc. 10 gal | Paint & Related Material $600 | Highway
Hydroflouric & Sulfuric
3/27/2020 | Missoula | YRC Inc. 1 gal | Acids $3,300 | Highway
10/6/2022 | Missoula | USF Reddaway Inc. 1 gal | Batteries $3,300 | Highway
TOTAL $490,531

Source:U.S. Dept. Transportation, 283; https://www.phmsa.dot.gov/hazmat -program-managementdata-and-
statistics/data-operations/incident -statisticsNotes: gal = gallon

The history of hazardous material events in Missoula County indicates that over 70 incidents have
occurred in the past 5 years. During this period, there were 22 railroad accidents involving 279
railcars carrying hazardous materials of which 59 were damaged during the derailmentherefore,
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event would depend on the amount and material spilled.

4.3.1.4 Future Development

Missoula County has no land use regulations thaspecifically restrict building around industrial
facilities or along transportation routes or in the vicinity of facilities that store large quantities of
hazardous materials or petroleum products.However, impacts to public health and safety are
considered for all new subdivisions.

4.3.1.5 Climate Change

Neither hazardous material incidentsnor railroad derailments are expected to increase as a result of
climate change.No increase in exposure or vulnerability to the population, property, or critical
facilities are expected to occuré

4.4 Flooding

4.4.1.1 Description and History

A flood is a natural event for rivers andstreams. Excess water from snowmelt and rainfall
accumulates and overflows onto the banks and adjacent floodplainEloodplains are lowlands,
adjacent to rivers and lakes that are subject to recurring flood#\ flash flood generally results from
a torrential (short duration) rain or cloudburst on a relatively small drainage area. Ice jam flooding
occurs when pieces of floating ice carried by the streams accumulated createan obstruction to the
stream. The water held back can cause flooding upstream, aiifdthe obstruction suddenly breaks,
flash flooding can then occur downstream as well. Ice jams can be problematit the Clark Forkand
Blackfoot Rivers Flash floods have the potential to occur, especially after a wildfir®am failure
flooding is included as a separate hazard profile Section 4.9

It is estimated that flooding causes 90 percent of all property losses from natural disasters in the
United States and kill an average of 150 people a year nationwide. Most injuries and deaths occur
when people are swept away by flood currents and most property damage results from inundation
by sedimentladen water. Faster moving floodwater can wash buildings off their foundations and
sweep vehicles downstreamPipelines, bridges, and other infrastructure can be damaged when high
water combines with flood debris.Basement flooding can cause extensive damage to the structure
and systems of a building.

Warming periods, which may be accompanied by rainfall, cause tributaries to swell rapidlyhe
resulting flood flows may be localked or basinwide and may last from hours to severaldays
depending on temperature, amount of rainfall, soil moisture content, and sgllermeability.

The National Weather Serviceprovides short-term forecasts and warnings of hazardous weather by
producing regularly scheduledsevere weatherforecastsand updates on various forms of hazardous
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weather including heavy rain and flooding! Ox AOAEd EO EOOOAA xEAT AT T AE
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imminent or occurring in the warned area.Warning and Advisory Criteria for flooding is presented
in Table 4-12.

Table 4-12  Warning and Advisory Criteria for Flooding

Flooding Warning Description

Flash Flood Watch Issued when conditions are favorable for flash floodindt does not mean that flash flooding will
occur, but it is possible

FlashFlood Warning | Issued when a flash flood is imminent or occurring?eople in food prone areas shoud move to
high ground immediately. A flash flood is a sudden violent flood that can take from minutes to
hours to develop. It is possible to experience a flash flood in areas not immediately receiving
rain.

Flood Watch

Issued when forecasters have between 50% and 80% confidence that a particular forecast po
on a river will rise above flood stageFlood Watches will typically be issued 6 to 48 hours beforg
a river is forecast to rise above flood stage.

Flood Warning Flooding is expected to occur more than 6 hours after the causative evelssued when flooding
is imminent or occurring.

Source:National Weather Service, 223

FEMA updated the Flood Insurance Studyfor Missoula County in2019 which discusseshistoric
flooding in the county, as summarized below.

Flooding along the Clark Fork drainagegenerally occurs in May and June as the winter snow
accumulation in the higherelevations begins to melt.n addition to the stream flooding, shallow
flooding may also occur because of a higiround-water table and the impounding of runoff water in
low areas with poor drainage.This is particularly the case in the lowlying areas alongthe Bitterroot
and Clark ForkRivers. Winter flooding due to ice jams has also occurred in isolated areas, especially
on the Blackfoot River andthe Clark Fork River above the confluence withthe Blackfoot.

The largest flood event known to occur irMissoula County was in May and June of 1908nd it
involved nearly every major stream and river. Although gage records are fewewspaper accounts
describe extremely high river stages that washed away houses, roadsd bridges and disrupted
travel and communications for several weeks throughout theounty. This great flood, caused by
unseasonably warm temperatures combined with 38onsecutive days of rain, had an estimated peak
flow for Clark Fork above Missoula ofi8,000 cubic feet per second (cfs) at tnformer Milltown Dam,
slightly greater than the 1-percent annual chance event.

There have been several other years when flooding has occurred in the county, but it was ast
widespread as the 1908 event. More commonly, one of the major streams floods; atber streams
remain at near normal levels. The June 1974 flooding along Bitterroot Riveras estimated at 29,000
cfs (the 2percent annual chance frequency), buthe Clark Fork River flow above Missoula was less
than the 5percent annual chance frequency. Likewise, flows fafune 1964 and June 1975 were
among the highest ever gagedn the Clark ForkRiver above Missoulaput simultaneous flows onthe
Bitterroot River did not approach significant flood magnitudes.

Rock Creek near Clinton has had two floods in recent years; one on June 20, 1975, recoadé&g520
cfs and one in June 1972 that reached a peak of 6,500 cfs. Both ararofpproximate 10percent
annual chance recurrence interval. Local residents reportedfiood in 1927 that recorded a stage of
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approximately 9.5 feet and an approximate flow 08,000 cfs, which is approximately a ercent
annual chance eventThe maximum flows ever recorded for Rattlesnake Creek were in June 1948
and June 1974The 1974 event caused bank erosion but very little property damage in Greenough
Parkin Missoula.

In 1997, snowmelt flooding caused numerous road closures and road washouts throughout the
county. At least four bridges were damaged, including a collapsed bridge on Sun Ray Lane in Lolo.
The hardesthit was property along the Clark Fork, Grant Creek, Lolo Creek and Rock Creeks. Several
culverts and dikes were damaged.

Flooding in the South Hills area near Missoula has occurred along Pattee Creek (May, 19B0)he

Wapikiya Subdivision (December 1964); along Briggs Street (December 1967, MartB76, and

February 1986) and in Moose Can Gully and along the adjacent lowland akglaere the Gully losses
its defined flowpath (March 1976 and February 1986). Other areaghat have occasionally
experienced flooding are the Pattee Creek Market building arhrking lot along Southwest Higgins
and a relatively low area near Briggs, @dinal, andGharrett Streets During 2003, the City of Missoula
completed a new flood control project for Pattee Creek and South Hills area raff. The project
constructed new water storagebasins andremoved numerous homeowners from the 106year

floodplain.

Ice jam flooding occurred on the Clark Fork andBlackfoot Rivers in February 1996. An extended
period of severely cold weather created thick ice jams, followed by rapid warmirtgmperatures with
rainfall that melted low elevation snowpack The ice jam on the Blackfoot River was 12 miles in length
and caused the closure of Hwy 200. One home had major damage and five homes had minor damage
in Bonner. Other areas of the County impacted included: ice jams on Lolo Creek causing flooding and
evacuation of several trailer parks; flooding of homes and-80 east of Clinton;and flooding and
bridge damage in the Ninemile area (Atkins, 2011).

Missoula County has hadsix federal disaster declarations due to flooding, as listed ifiable 4-13.
Statewide flood emergencies were declared in 1978, 1981, 1984, 1986, 1997, 1998, 208813 and
2022 (DMA, 2@2).

Table 4-13  Federal Disaster Declarations for Flooding
Year | Event  FEMA Disaster No. Details

1974 Flood FEMA?2DR-MT Missoula County and 6 other counties hit by flood waters which
caused approximately $16 millionin damage to Forest Service roads
bridges, facilities, and private property. The same counties suffered
flood-related losses again in June 1975, totaling nearly $35 million

1981 Flood FEMA640-DR-MT Missoula County and nine other counties hit by floodingasulting in
over $4.3 million in $1.8 million in damages.
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Year | Event  FEMA Disaster No. Details

1996 Flood FEMA1105-DR-MT Missoula County and 13 other counties hit bflooding resulting in
over $4.3 million in damages.

1997 Flood FEMA1183-DR-MT Flood-related damages forMissoula and 20 other counties was over
$5.7 million.

2011 Flood FEMA1996-DR-MT Missoula County and30 other Montana counties and four
reservations receivedover $62 million in flood-related damages

2022 Flood FEMA4655-DR The state received a major disaster declaration, but Missoul@unty
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4.4.1.2 Vulnerability and Area of Impact

Winter and spring snowaccumulation and subsequent spring snowmeltunoff can cause high river
flows in the Missoula ValleyFlooding can occurdue to overland flow, when excessive groundater
fills the aquifer and surfaces, when stream channels erode their banks, and when ice jams break,
releasing a surge of water that causes flooding downstreamglissoula County adopted new floodplain
maps in 2015 which indicate areas of the county vulnerable to flooding.
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hole left behind when sediment (sand and rocks) is washed away from the bottom of a river. Although
scour may occur at any time, scour action is especially strong during floods. Swiftly flowing water has
more energy than calm water to lift andcarry sediment down river. The Montana Department of
Transportation (MDT) has identified the following bridges in Missoula County asaving critical scour
conditions with bridge foundations unstable:
9 #1 AOE &1 OE 2EOAO AOEACA AO 3AExAOOU #OAAE 21 AA
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There is an increased risk of flash flooding and debris flowsiiareas of steep terrain inMissoula
County burned by wildfire. Rainfall that would normally be absorbed will run off extremely quickly
after a wildfire, as burned soil can be as water repellant as pavement. As a resnitich less rainfall
is required to produce a flash flood. As water runs downhill through burned areas it can create major
erosion and pick up large amounts of ash, sand, silt, rocks and burned vegetation. The force of the
rushing water and debris can damag or destroy culverts, bridges, roadways, and buildings even
miles away from the burned areaMost burn areas will be prone to flash flooding and debris flows
for at least 2 yearsafter the fire (DES 2013). Vulnerable population data provided Via 2020
Census and American Community Survey Data is provided in the following table for the
entire planning area.

Vulnerable populations All areas inMissoula County

Indicator Number Percent
Families in poverty 1,680 338 6.1% +1.2%
People with disabilities 13,694 964 11.6% +0.9%
People over 65 years 18,483 1,012 15.5% +1%
People under 5 years 5,915 +635 5% +0.6%
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Indicator Number Percent
People of color 14,124 +4,565 11.9% £3.8%
Black 769 +333 0.6% +0.3%
Native American 2,380 530 2% +0.4%
Hispanic 4,058 677 3.4% +0.6%

Difficulty with English 319 355 0.3% +0.3%

4.4.1.3 Flood Protection Measures

Numerous flood protection measures exist thoughout Missoula Countyincluding certified and
uncertified levees, dikes, berms, and embankmentBlood protection measures in Missoula County,
as described in the 209 FEMA Flood Insurance Study, are presented below.

Minimum flood protection measures alongthe Bitterroot River consist of an earthfill dike in the
vicinity of a housing development near the Lolo sewaggeatment plant. However, this dikewas
partially washed away in the 1975 flooding. Railroad and highway fills form artificiatonstraints to
overbank flows in a few areas near Missoula, but they were not intended poovide flood protection.

Flood protection measures on the Clark ForRiver consistof the following:
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There are other isolated sections of rock riprap, but they are not ohajor significance. Railroad and
highway embankments have resulted in some channetalignments in some areas, particularly from
east of Milltown to Clinton, but they were notintended as floodcontrol measures.

There are no floodcontrol measures on the Clearwater River. The numerodakes in the drainage
system of the Clearwater River Valley provide some natural storage tines of high flow.

An approximately 3000 foot long certified levee on the west bank of Grant Creetithin city limits
was constructed north of I-90. This levee was approved in adtter of Map Revision (IOMR and
protects the Cottonwood condominiums and the Rocky Mountain Elk Foundation from tHg0-year
flood event.

A non-certified earthfill dike has been constructed on the north bank of Lolo Creelknmediately

downstream of the Burlington Northern Railroad Bridge, affording minorprotection to a number of
houses in the area. Other small dikes and riprap sectiorxist, but they are of little significance in
flood protection or control. Highway fills form artificial constraints to overbank flows in a few areas
upstream on Lolo Creek, but they were not intended to providéood protection.
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There are virtually no flood protection measures along Rattlesnake Creek. Rock walls, buiainy
years ago, provide bank stabilization near the downstream end of Greenough Park.

The 2004 South Missoula Storm Drainage Project provides protection fa&00-year flood event for
the South Hills neighborhood.

4.4.1.4 Floodplain and Floodway Management

4EA . AOGETTAI &iiiTA )T OOOAT AR 001 COAI j.&)oq AT AIJ
floodplain management programs to reduce private and public property losses due to floods.
MissoulaCounty and the City of Missoulgarticipate in the NFIP.Table 4-14 presents statistics on
flood insurance policies and lossedDuring the plan update process, information was requested via
FEMA regarding the NFIP policy information for Missoula County and City, requested information
included NFIP policies in force, repetitive and severe repetitivdoss data as well as types of
properties. According to the NFIP/FEMA data received, Missoula County has 11 repetitive loss
properties and 0 severe repetitive loss properties. All of the identified repetitive loss properties are
listed as single family residentialNFIP mlicies, losses and payments datia included in Table 4-14.
The lack of data made available during the planmpdate is noted as a data deficiency to be requested
and updated in the future PDM update.

Table 4-14  National Flood Insurance Program Statistics (through  3/31/ 2023)

Jurisdictions POII__'g'riZm Insurance in Force  Number of Losses Total Payments
Missoula County 157 $39,724,000 106 $539,074
City of Missoula 58 $20,787,000 26 $53,191
Unknown 53 $ 14,591,000

Source: FEMA2023. https://nfipservices.floodsmart.gov/reports -flood-insurance-data

Many of the flood prone areas in Missoula County are covered by Flood Insurance Rate M&HRMS),
developed by FEMA. These maps show areas of 3€ar Special Flood Hazard Areas, commonly
referred to as 100year floodplains in the County. New digital Flood Insurance Rate Maps (DFIRMs)
were adopted in 2015 for Missoula County and the City of BBoula. These new maps were the result
of several years of work by FEMAViontana DNRC, Missoula County and the City of Missoula to
document local floodplains.Light Detection and Ranging (LIDAR) was used to obtain higlsolution
digital topographic data fr portions of the Clark Fork, Blackfoot and Bitterroot Rivers and smaller
streams includingGrant, LaValle, Lolo, Rattlesnake and Rock Creeks. The advanced topographic data
included 2-foot contours resulting in more accuratemapping and identification of 100year flood
elevations.These maps comprise the flood hazard map, shownigures 7 through 7A,which were
used in the PDM analysis.

According to DNRC, there aréve repetitive loss properties (RLP)in MissoulaCountyand one RLP
within the Missoula City limits that has been mitigatedA repetitive loss property is any insurable
building for which two or more claims of more than $1,000 were paid by the NFIP within any rolling
ten-year period, since 1978There are no severe repetitive loss properties iMissoulaCounty. Severe
repetitive loss properties have had at least four NFIP claim payments over $5,000 each and the
cumulative amount exceeding $20,000; or, where at least two separate claim payments have been
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made with the cumulative amount exceeding the market value of the building. During the
development of the 2023 PDM update data related to number of losses and total payments was not
made available through FEMA following requests from the county.
4EA . &)060 #1101 01 EOU 2A0ET C
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discounts on flood insurance premiums range from 5 percent up to 45 percent. Th®sliscounts
provide an incentive for new flood protection activities that can help save lives and property in the
event of a flood. To participate in the CRS, a community can choose to undertake some of the 18 public
information and floodplain management a&tivities. Based on the total number of points a community
earns, the CRS assigns you to one of ten classes. Your disconritood insurance preniums is based

on your classBoth MissoulaCountyand the City of Missoulgatrticipate in the CRSnd have a rating

of 8 which entitles NFIP policy holders to a 10 percent discount in flood insurance rates
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4.4.1.5 Probability and Magnitude

Flood listings with associated property damage from the SHELDUS database and Montana DES
database of State and Federal disaster declarations are presented Tiable 4-15. Based on the
number of recorded events (10 events over a 54 year period) the recurrence probability of 18.5%
annually is possible.

Table 4-15  Missoula County Flood Events with Damages
Injuries ‘ Fatalities Property Damage Crop Damage Remarks
3/31/1969 0 0 $5,752 $0 | Flooding
2/28/1986 0.04 0.04 $4,391 $0 | Flooding
2/7-11/1996 0 0 $1,128,510 $0 | Flooding
3/11/1996 0 0 $2,000,359 $0 | Flood
6/4/1996 0 2 $0 $0 | Flooding
5/1/1997 0 0 $1,092,0663 $0 | Flooding
6/11/2011 0 0 $42,932 $0 | Flooding
6/18/2011 0 0 $42,793 $0 | Flooding
4/28 -29/2018 0 0 $30,000 $0
Flooding
5/9/2018 0 0 $450.000 $0 | Flooding
TOTAL 0.04 2.04 $14,625,400 $0

Source:SHELDUS, 204 (adjusted to 2016 dollars); NCEI, 2023

The flood hazard map used for the PDM analysis shownin Figures 7 through 7 A. Using GIS, the
flood hazard area was intersected with the critical facility database and NRIS structures shapefile
which was linked to the MDOR cadastral database for building valueg &ble 4-16). Vulnerable
population was calculated using the NRIS structures shapefile and estimates by the U.S. Census that
2.35 individuals reside in each structure, 22.5 percent of whom are under age 18.

Table 4-16

Missoula County Vulnerability Analysis; Flooding (100
Missoula County

-Year Floodplain)

Missoula County
Total
$65,798,848

Category City of Missoula

$14,006,703

(balance)
$51,792,145

Residential Property Exposure $
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Missoula County Missoula County

Category ‘ City of Missoula ‘

(balance) Total

# Residences At Risk 337 25 362
Commercial, Industrial & Agricultural Property $1,510,380 $735,150 $2,245,530
# Commercial, Industrial & Agricultural 31 4 35
Critical Facilities Exposure Risk $ $1,987,434 $0 $1,987,434
# Critical Facilities At Risk 3 0 3
Bridge Exposure $ $73,252,344 $20,241,339 $93,493,683
# Bridges At Risk 46 16 62
Persons At Risk 614 46 660
Persons Under 18 At Risk 178 13 191

The GIS analysis indicates that abol80,451 acres in Missoula County (1.8 percent) are located
within the 100-year flood hazard area including parcels with:362 residences, 35 commercial,
industrial and agricultural buildings, and 3 critical facilities. The Flood section in Appendix C
presents supporting documentation from the risk assessmenincluding the critical facilities and
bridges located in the 100year flood hazard area

Based on the frequency of past events, the probability of flooding Missoula County is rated as

dkelyo n AT A OAT orehanfofe peAddcAda Bunot every year.

4.4.1.6 Future Development

Missoula County and the City of Missoula hawdoodplain and Floodway Management Ordinancew®
comply with the Montana Floodplain and Floodway Management Act and to ensure compliance with
requirements for continued participation in the NFIP. These regulations basically preclude new
structural development within areas classified as designated floodways under state lawhe
MissoulaCounty Subdivision Regulations establish waterbody setbacks and buffer areas throughout
the county. Building in the 100-year floodplain requires a permit that stipulates buldings to be
elevated two feet above the base flood elevation with no basemeniBhere are no restrictions for
building in the 500-year floodplain.

According to the Missoula County Growth Policy (2016)he number of structures in Missoula County
impacted by a 100year flood should not substantially increase Amendments to floodplain and
subdivision regulations will reduce the potential for additional structures in flood hazard areas. The
county is also working on identifying floodplains on unmapped streams, conducting additional
channel migration mapping, andensuring that reconstruction of existing buildings meets floodplain
regulations.

Missoula County has completed channel migration zone mapping ftire entirety of the Clark Fork
River and Bitterroot , which can help the public and policy makers better understand river movement
and predict where the river may move in the future. Missoula County and landowners can use this
information to help prevent costly and potentially catastrophic damage to privateroperty and
public infrastructure.

In addition to mapping and analyzing the Special Flood Hazard Areas in Missoula County, the FEMA
HAZUS-MH Application was used to model the 100 year flood event countyide. Below are the
summary results of the analysis, the full report is located iAppendix C. Recent population changes
and development have shown no significant increase in risk associated with the flood hazard, due to
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extensive ordinances and protective measures in place to ensure safe construction and natural
resource protections are in place.

Building Exposure by Occupancy Type for the Scenario

Occupancy Exposure ($1000) Percent of Total
Residential 3,783,631 55.7%
Commercial 1,401,948 20.7%
Industrial 233,870 3.4%
Agricultural 339,949 5.0%
Religion 67,910 1.0%
Government 33,970 0.5%
Education 925,943 13.6%
Total 6,787,221 100%

Building Exposure by Occupancy Type for the Scenario ($1000's)

B Residential  $3,783,631
Commercial $1,401,9438
B ndustrial $233,870
W Agricultural $339,949
W Religion $67,910
Government $33,970
B Education $925,943
Total $6,787.221

Based on the results of the HAZUS analysis, Residential, Commercial and Education structures
present the large majority of structure types exposed to the 100 year flood event..

4.4.1.7 Climate Change

Use of historical hydrologic data has long been the standard of practice for designing and operating
water supply and flood protection projects. For example, historical data are used for flood forecasting
models and to forecast snowmelt runoff for water spply. This method of forecasting assumes that
the climate of the future will be similar to that of the period of historical record. However, the
hydrologic record cannot be used to predict changes in frequency and severity of extreme climate
events such adloods. Going forward, model calibration or statistical relation development must
happen more frequently, new forecasbased tools must be developed, and a standard of practice that
explicitly considers climate change must be adopted.

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
2023 DRAFT v1 4-48



Section 4:Risk Assessment and Vulnerability Analysis

The amount of snow is critical for water supply and environmental needs, but so is the timing of
showmelt runoff into rivers and streams. Rising showlines caused by climate change will allow more
mountain areas to contribute to peak storm runoff. High freqency flood events (e.g. 1:§ear floods)

in particular will likely increase with a changing climate. Along with reductions in the amount of the
snowpack and accelerated snowmelt, scientists project greater storm intensity, resulting in more
direct runoff and flooding. Changes in watershed vegetation and soil moisture conditions will
likewise change runoff and recharge patterns. As stream flows and velocities change, erosion
patterns will also change, altering channel shapes and depths, possibly increasirggdisnentation
behind dams, and affecting habitat and water quality. With potential increases in the frequency and
intensity of wildfires due to climate change, there is potential for more floods following fire, which
increase sediment loads and water qualit impacts.

As hydrology changes, what is currently considered afercent-annualchance (100year flood) may
strike more often, leaving many communities at greater risk. Planners will need to factor a new level
of safety into the design, operation, and regulation dfood protection facilities such as dams, bypass
channels and levees, as well as the design of local sewers and storm drains.

Population, property, and critical facility exposure and vulnerability may increase as a result of
climate change impacts to the flood hazard. Runoff patterns may change resulting in flooding in areas
where it has not previously occurredwith an increased risk to facilitiesthat have not historically
flooded. Additionally, changes in the management and design of flood protectidor critical facilities
may be needed as additional stress is placed on these systems.
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Figure 7 z Special Flood Hazard Area

7 ~ \ 3
Missoula County: Special Flood Hazard Area \ w<¢;g
== Limited Access Other Road SFHA 100 Year/1% Annual Chance Flood \ N
s Highway Ramp - .2% Annual Chance Flood !
——— Major Road ~ ————- Ferry [ | missoula City ;
i Local Road Pedestrian Way :' Missoula County
~—— Minor Road RailMissoula »

Miles Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org, and other contributors,
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors
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Figure 7AzZ NRI Flood Risk

Missoula County: NRI Riverene Flooding Risk/Vulnerability
By Census Tract and Critical Assets
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Based on the NRI Data from FEMA, the majority of Missoula county falls within the very low to relatively
low risk for areas for riverine flooding while the one census tract 001601 has a relatively moderate risk.
Based on analysis of the identified critical assets within the planning area, 12 of the 182 total assets fall
within the relatively moderate risk/vulnerability areas for the flood hazard.

FEMA NRI Expected Annual Lédsod

Missoula
County

42.8 Relatively Low

Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historig
Ratio). SourceNational Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can
experience $278 Thousand in annual losses with a frequency of 1 event per year..

FEMA NRFloodScore:

Missoula County

37.6 Relatively Low
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Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due
hazards, Social Vulnerability, and Community Resilience (Expeutedl Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d
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4.5 Severe Weather and Drought

4.5.1.1 Description and History

Severe weathethazards have become more significant in recent years due to climate chaniyatural
resource trends indicate the mean annual precipitation has been below average and the mean annual
temperatures have been above average for the past five years. Severe storms are not common;
however, thunderstorms, hailstorms, high winds, heavy snowfreezing rain and sleet do occur.
Available wind information indicates wind gustsexceeding60 mph are not uncommon. The trend of
variable weather conditions is expected to corihue.

The winter weather hazard includes several weather conditions that occur from late fall through
early spring in MissoulaCaunty (November through April). Snow, blizzards, extended cold and high
winds frequently occur together but also occur independent of one another during these months.
Severe summer weather includes thunderstorms, wind, hail, lightning, tornadoes, and microbursts
that typically occur between May and October of each yedProught is a consequence okevere
weather. Further details onthesesevere weather hazards argrofiled below.

45.1.2 Severe Winter Weather

Winter storms and blizzards follow a seasonal pattern that begins in late fall and lasts until early
spring. These storms have the potential to destroyproperty and Kkill livestock and people.Winter
storms may be categorized as sleet, ice storms or freezing rain, heavy snowfall or blizzards, and low
temperatures.Blizzards are most commonly connected with blowing snow and low visibilitywWinter
also brings sustainedstraight-line winds that can be well over 50 mphAvalanches have occurred in
Missoula County and argrofiled separatelyin Section 4.7

A severe winter storm is generally a prolonged event involving snow or ice and extreme colthe
characteristics of severe winter storms are determined by the amount and extent of snow or ice, air
temperature, wind speed, and event durationSevere winter storms create conditions that disrupt
essential regional systems such as public utilities, telecommunications, and transportation routes.

A combination of temperatures to 30 below zero and high winds can close roads, threaten disruption
of utilities, limit access to rural homes, impede emergency services delivery and close businesses.
Such storms also create hazardous travel conditions, which can lead to increased vehicular accidents
and threaten air traffic. Additionally, motorists stranded due to closed roads and highways may
present a shelter problem.

The National Weather Service provides shotterm forecasts of hazardous weather to the public by
producing regularly scheduledsevere weather outlooks and updates on various forms of hazardous
weather including blizzards and wind chill. Warning and Advisory Criteria for winter weather is
presented inTable 4-17.

Table 4-17  Warning and Advisory Criteria for Severe Winter Weather

Winter Weather Weather Advisory
Winter Storm Watch Winter Storm Watches are usually issued 12 to 48 hours before the beginning of a Winter
Storm. Alerts the public to the possibility of a blizzard, heavy snow, heavy freezing rain, or
heavy sleetA winter storm watch is issued wherb5 inches or more of snow/sleet within a 12
hour period or 7 inches or more of snow/sleet within a 24hour period and/or enough ice
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Winter Weather Weather Advisory

accumulation to cause damage to trees or powerlinend/or a life threatening or damaging
combination of snow and/or ice accumulation with windis forecast.

Winter Weather
Advisory

Issued for accumulations of snow, freezing rain, freezing drizzle, and sleet which will cause
significant inconveniences andf caution is not exercised, could lead to lif¢hreatening
situations. A Winter Weather Advisory will be issued for any amount of freezing rain, or when
2 to 4 inches of snow (alone or in combination with sleet and freezing rain), is expected to
cause a significant inconvenience, but not serious enough to warrant a warning.

Winter Storm Warning

Winter Storm Warnings are usually issued 12 to 24 hours before the event is expected to
begin. Issued when hazardous winter weather in the form of heavgnow, heavy freezing rain,
or heavy sleet is imminent or occurring.

Blizzard Watch

Issuedto give the public 12-18 hours of advancenotice of possibleblizzard conditions. A
blizzard watch is issued when sow and/or blowing snow reducing visibility to 1/4 mile or
less for 3 hours or longerand sustained winds of 35 mph or greater or frequent gusts to 35
mph or greater.

Blowing SnowAdvisory

Issued when wind-driven snow that reduces visibility and causes significant driftings
forecast.Blowing snow may be snow that is falling and/or loose snow on the ground picked u
by the wind. Issuedfor visibilities intermittently at or below % mile becauseof blowing snow.

Blizzard Warning

Issued for sustained or gusty winds of 35 mph or more, and falling or blowing snow creating
visibilities at or below ¥4 mile; these conditionsshould persist for at least three hours.

FreezingRain
Advisory

IssuedwhenE 08 O A AT T x ana@uimiilatignl ofiice vill Make roads and sidewalks
slippery, but significant damaging accumulations of ice are not expecte.freezing rain
AAOEOI OU EO EOOOAA Ob O o9 EI OO0 AAE OA
freezing rain.

Ice Storm Warning

Issuedwhen an ice storm event is expected to meet or exceed local ice storm criteria in the
next 12-36 hours.Criteria for an iceis %2 inch or more over at least 50% of the zone
encompassing most of the population.

Wind Chill Watch

Issuedwhen wind chills at or below-10°F with a wind of 10 mph or greater argossible

Wind Chill Advisory

Issued when low wind chill temperatures are expected but will not reach local warning
criteria. Extremely cold air andstrong winds will combine to generate low wind chill readings.
If you must venture outdoors, take precautions against frostbite and hypothermia.
Issuedwhen wind chills of -20°F to-39°F with a wind speed of 10 mph or higher and a
duration of 6 hours or more are expected.

Wind Chill Warning

Issued when wind chills at or below-20°F with a wind of 10 mph or greater are expected.

Source:National Weather Service2023
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Potential Winter Storm Impacts

Winter Weather Area
Expect Winter Weather.
* Winter driving conditions. Drive carefully.

Minor Impacts
Expect a few inconveniences to daily life.
* Winter driving conditions. Use caution while
driving.

Moderate Impacts
Expect disruptions to daily life.
« Hazardous driving conditions. Use extra
caution while driving.
» Closures and disruptions to infrastructure may
occur

Major Impacts
Expect considerable disruptions to daily life.
« Dangerous or impossible driving conditions.
Avoid travel if possible.
« Widespread closures and disruptions to
infrastructure may occur.

Extreme Impacts
Expect substantial disruptions to daily life.
» Extremely dangerous or impossible driving
conditions. Travel is not advised.
» Extensive and widespread closures and
disruptions to infrastructure may occur.
« Life-saving actions may be needed

Source:National Weather Service, 2023Winter Storm Severity Index WSSI)

Based on historic occurrence data and the NWS WStBE entire planning areacan experience any
level of the WSSI during winter monthsTable 4-18 provides a history of events throughout the
planning area.
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CAT 4,
Aoy
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Frostbite Times

Effective 11/01/01

Source:Wind Chill Chart (weather.gov)

According to historic records dating back to 1927, the planning area has experienced temperatures as low
as-33 degrees Fahrenheit. Tablel8 provides more detail related to recorded extreme cold events
throughout the planning area.

Snowstormsand cold temperatures are common occurrences iNlissoula County and generally do
not cause any problems as residents are used to winter weather and are prepared forlSometimes,
however, blizzards can occur and overwhelm the ability to keep roads passable. Heavy snow and ice
events also have the potential to bring down power lines and treeExtreme wind chill temperatures
may harm residents if unprotected outdoors or if heating mechanisms are disruptedccording to
National Weather Service reords, the Missoula County area has averaged 43 inches of snow annually
over the past 30 years. Average snowfall events range from5linches per event with occasional
events of 10 or more inches.

A Presidential disaster declaration was issued in 2001 for thiate winter storms in Missoula County
(DR-1385). Statewide winter storm disasters were declared in 1978, 1989 and 1996Table 4-18
presents the severe winter weather eventén MissoulaCountysince 2005.

Table 4-18  Missoula County Severe Winter Weather Events
Date Event Date ‘ Event | Date | Event Date Event
1/7/2005 Heavy Snow | 12/11/2009 | Heavy Snow 211412014 wg‘;ﬁ:er 2/25/2019 | Winter Storm
1/11/2005 Winter Storm 12/12/2009 Heavy Snow 2/17/2014 Heavy Snow 2/25/2019 Blizzard
1/12/2005 Heavy Snow 12/31/2009 Heavy Snow 2/18/2014 wg];ﬁ:er 3/1/2019 Winter Storm
1/14/2005 Heavy Snow 1/1/2010 Heavy Snow 2/20/2014 Heavy Snow 3/1/2019 wg]ettfk:er

Pre-Disaster Mitigation Planz MissoulaCounty, Montana
2023 DRAFT v1

4-56


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

Section 4:Risk Assessment and Vulnerability Analysis

Date Event Date ‘ Event | Date | Event Date Event
Winter Extreme
1/17/2005 Winter Storm 1/4/2010 Winter Storm 2/21/2014 3/3/2019 Cold/Wind
Weather Chill
Winter Winter Cold/Wind
3/12/2005 Heavy Snow 1/12/2010 Weather 2/22/2014 Weather 3/4/2019 Chil
3/17/2005 Winter Storm 4/8/2010 High Wind 2/23/2014 Winter Storm 9/28/2019 Winter Storm
4/13/2005 | Winter Storm | 4/13/2010 | Heavy Snow 2/24/2014 | Heavy Snow 9/29/2019 wg‘;fr:er
11/7/2005 | Winter 11/16/2010 | Strong Wind 22712014 | Winter 9/29/2019 | Winter Storm
Weather Weather
11/13/2005 wg‘;ﬁ:er 11/22/2010 | Winter Storm | 2/28/2014 | Blizzard 10/8/2019 | Winter Storm
11/30/2005 | Winter Storm | 12/20/2010 | Heavy Snow 3/1/2014 | Strong Wind 10/9/2019 wg‘;ﬁ:&r
12/1/2005 Heavy Snow 12/27/2010 Heavy Snow 3/2/2014 Heavy Snow 10/28/2019 Winter Storm
12/4/2005 Heavy Snow 12/28/2010 Heavy Snow 9/12/2014 Frost/Freeze 11/10/2019 Winter Storm
12/21/2005 | Heavy Snow | 12/29/2010 | Winter Storm 11/1/2014 | Heavy Snow 12/12/2019 wg‘;ﬁ:er
12/22/2005 Heavy Snow 1/12/2011 Winter Storm 11/9/2014 Winter Storm 12/14/2019 wlen;?hrer
1/9/2006 Heavy Snow 1/21/2011 Heavy Snow 11/10/2014 Winter Storm 12/15/2019 wg]etl?k:er
Cold/Wind Winter Extreme Winter
1/16/2006 Chill 1/25/2011 Weather 11/11/2014 Cold/Wind Chil 12/19/2019 Weather
1/20/2006 Heavy Snow 1/29/2011 Heavy Snow 11/25/2014 Heavy Snow 1/1/2020 Avalanche
1/28/2006 Winter Storm 1/30/2011 Heavy Snow 11/29/2014 Winter Storm 1/6/2020 Heavy Snow
Winter Winter
1/29/2006 Heavy Snow 2/4/2011 Weather 12/4/2014 Weather 1/12/2020 Heavy Snow
2/4/2006 Heavy Snow 2/6/2011 Winter Storm 12/27/2014 Winter Storm 2/1/2020 High Wind
2/16/2006 | Heavy Snow 2/7/2011 | Winter Storm | 12/28/2014 | Winter Storm 2/8/2020 wg‘;ﬁ:er
2/23/2006 | Heavy Snow 2/13/2011 | High Wind 1/412015 | Winter Storm 2/16/2020 wg‘;‘fger
3/8/2006 Winter Storm 2/14/2011 Heavy Snow 1/5/2015 Heavy Snow 2/17/2020 Heavy Snow
4/1/2006 Heavy Snow 2/15/2011 Heavy Snow 3/2/2015 Heavy Snow 3/4/2020 Strong Wind
4/5/2006 Heavy Snow 2/21/2011 Heavy Snow 11/17/2015 High Wind 3/13/2020 High Wind
5/27/2006 Heavy Snow 2/23/2011 Strong Wind 11/24/2015 Winter Storm 3/13/2020 Strong Wind
9/15/2006 | Heavy Snow | 2/24;2011 | C0ld/Wind 12/3/2015 | Ice Storm 411172020 | Winter
Chill Weather
10/29/2006 Winter Storm 3/14/2011 Heavy Snow 12/9/2015 High Wind 9/8/2020 Frost/Freeze
11/10/2006 Heavy Snow 11/12/2011 Heavy Snow 12/12/2015 Winter Storm 10/13/2020 High Wind
11/12/2006 | Winter Storm | 11/16/2011 | Heavy Snow | 12/14/2015 wg‘;ﬁ:er 10/23/2020 | Heavy Snow
11/13/2006 Winter Storm 11/17/2011 Heavy Snow 12/18/2015 Winter Storm 11/10/2020 Winter Storm
11/21/2006 Winter Storm 11/18/2011 Heavy Snow 12/21/2015 Heavy Snow 11/10/2020 wlenet\(taf:er
11/23/2006 | High Wind 11/23/2011 | Strong Wind 1/13/2016 | Winter Storm 11/19/2020 wg‘;fr:er
11/24/2006 Heavy Snow 11/25/2011 Strong Wind 2/2/2016 Winter Storm 12/9/2020 Ice Storm
11/26/2006 | Heavy Snow | 11/27/2011 | Strong Wind 5/9/2016 wg‘;‘;:er 1/2/2021 Heavy Snow
12/13/2006 Heavy Snow 11/30/2011 Heavy Snow 9/13/2016 Frost/Freeze 1/13/2021 High Wind
12/14/2006 Winter Storm 12/21/2011 Heavy Snow 10/12/2016 Frost/Freeze 2/6/2021 Winter Storm
Extreme
12/15/2006 Heavy Snow 12/28/2011 Heavy Snow 12/3/2016 Winter Storm 2/11/2021 Cold/Wind
Chill
Extreme Cold/ Extreme
12/24/2006 . . 12/29/2011 High Wind 12/4/2016 Winter Storm 2/12/2021 Cold/Wind
Wind Chill Chill
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DE1(] Event Date ‘ Event | Date | Event Date Event
1/2/2007 Winter Storm 1/8/2012 wget\fr:er 12/4/2016 Winter Weather 3/28/2021 High Wind
1/3/2007 | Heavy Snow 1/10/2012 V":’,gfr:er 12/11/2016 | Winter Weather | 3/28/2021 | Strong Wind
1/5/2007 Heavy Snow 1/15/2012 Heavy Snow 12/11/2016 Heavy Snow 4/18/2021 High Wind
1/7/2007 | Heavy Snow 1/16/2012 | Heavy Snow 12/14/2016 | Heavy Snow 4/18/2021 wg‘;fr:er

1/11/2007 Heavy Snow 1/18/2012 Heavy Snow 12/15/2016 Heavy Snow 4/19/2021 Heavy Snow
2/19/2007 | High Wind 1/19/2012 | Ice Storm 12/20/2016 | Winter Storm 5/19/2021 wg‘;fr:er
3/27/2007 | Heavy Snow 1/25/2012 | High Wind 12/27/2016 | Winter Storm 5/20/2021 wg‘;fr:er
4/17/2007 Heavy Snow 1/29/2012 Heavy Snow 1/8/2017 Winter Storm 11/15/2021 High Wind
5/21/2007 Heavy Snow 2/22/2012 High Wind 1/18/2017 Winter Storm 11/15/2021 Strong Wind
6/6/2007 | Winter Storm | 2/24/2012 | Heavy Snow 1/31/2017 | Winter Storm 11/16/2021 wg‘;ﬁ:er
11/12/2007 Heavy Snow 3/12/2012 Heavy Snow 2/1/2017 Winter Storm 12/11/2021 Heavy Snow
11/18/2007 Heavy Snow 3/13/2012 High Wind 2/3/2017 Winter Storm 12/12/2021 Heavy Snow
11/26/2007 Winter Storm 3/17/2012 Heavy Snow 2/3/2017 Heavy Snow 12/18/2021 Heavy Snow
11/27/2007 Heavy Snow 3/18/2012 Heavy Snow 2/4/2017 Winter Storm 12/19/2021 Heavy Snow
12/2/2007 | Winter Storm | 3/20/2012 | Heavy Snow 2/5/2017 | Heavy Snow 12/19/2021 wg‘;‘fger
12/19/2007 Winter Storm 3/21/2012 Heavy Snow 2/9/2017 Winter Storm 12/20/2021 Heavy Snow
12/23/2007 Blizzard 10/27/2012 Heavy Snow 3/4/2017 Heavy Snow 12/23/2021 Strong Wind
12/29/2007 | Winter Storm | 11/8/2012 | Heavy Snow 3/5/2017 | Winter Weather | 12/24/2021 wg‘;ﬁ:er
1/10/2008 | Heavy Snow 12/1/2012 | Heavy Snow 3/7/2017 | Heavy Snow 1/5/2022 wg]:;:er
1/14/2008 Winter Storm 12/7/2012 Heavy Snow 3/7/2017 Winter Weather 1/6/2022 Winter Storm
1/19/2008 Heavy Snow 12/16/2012 Heavy Snow 3/8/2017 Winter Weather 1/7/2022 Avalanche
1/20/2008 | Heavy Snow | 12/17/2012 wg;fr:er 3/9/2017 | Heavy Snow 1/11/2022 | Winter Storm
1/26/2008 Winter Storm 1/10/2013 Heavy Snow 4/7/2017 Strong Wind 1/12/2022 Winter Storm
1/29/2008 Heavy Snow 4/21/2013 Heavy Snow 5/17/2017 Heavy Snow 1/12/2022 wg]at\ﬁ:er
1/30/2008 | Winter Storm 5/23/2013 | Heavy Snow 9/13/2017 | Heavy Snow 1/18/2022 w:]et\fr:er
Extreme
1/31/2008 | Winter Storm 9/25/2013 | Heavy Snow 9/14/2017 | Heavy Snow 2/21/2022 | Cold/Wind
Chill
2/1/2008 Heavy Snow 9/209/2013 | Winter 9/23/2017 | Frost/Freeze 3/8/2022 LL{LLEET
Weather Weather
2/52008 | Wo4inter 10/3/2013 | Winter 9/24/2017 | Frost/Freeze 41412022 | High Wind
Storm Weather
2/6/2008 | winter storm | 11/2/2013 | Winter 10/17/2017 | High Wind 4jajp022 | Winter
Weather Weather
2/7/2008 | Winter Storm | 11/3/2013 wg‘;fr:er 12/18/2017 | Winter Storm 4/11/2022 | Strong Wind
3/3/2008 | winter storm | 11/5/2013 wg‘;ﬁ:er 12/22/2017 | Winter Storm 4/11/2022 | Winter Storm
4/19/2008 Heavy Snow 11/7/2013 High Wind 12/28/2017 Winter Storm 10/21/2022 Heavy Snow
6/10/2008 | Heavy Snow | 11/15/2013 | Heavy Snow 12/29/2017 | Winter Storm 11/4/2022 wg‘;ﬁ:er
11/13/2008 | High Wind 11/29/2013 wg‘;fr:er 1/6/2018 | Winter Weather | 11/4/2022 | Heavy Snow
12/12/2008 Winter Storm 12/1/2013 Heavy Snow 1/11/2018 Winter Weather 11/4/2022 Winter Storm
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Date Event Date ‘ Event | Date | Event Date Event
12/13/2008 | COld/Wind 12/2/2013 | Winter 1/11/2018 | Heavy Snow 11/5/2022 | High Wind
Chill Weather
. Extreme )
12/14/2008 | COld/Wind 12/5/2013 | Cold/Mind 2/9/2018 | Winter Storm 11/5/2022 | Winter
Chill Chill Weather
Extreme Winter
12/17/2008 Heavy Snow 12/6/2013 Cold/Wind 2/17/2018 Winter Storm 11/7/2022
Chill Weather
12/27/2008 | Winter Storm | 12/9/2013 | Winter 2/17/2018 | Heavy Snow 11/9/2022 | Winter
Weather Weather
12/29/2008 | Heavy Snow | 12/18/2013 wg‘;fr:er 2/24/2018 | Winter Storm 11/9/2022 | Heavy Snow
Winter Winter
1112009 | e 12/20/2013 | Heavy Snow 10/2/2018 | Heavy Snow 1102712022 | o
1/4/2009 Heavy Snow 1/3/2014 | Winter 11/20/2018 | Frost/Freeze 11/28/2022 | Winter
Weather Weather
1/6/2009 | Heavy Snow 1/7/2014 m];fr:er 11/23/2018 | Winter Storm 11/30/2022 | Heavy Snow
1/27/2009 | Heavy Snow 1/8/2014 | Winter 11/24/2018 | Winter Storm 11/30/2022 | Winter
Weather Weather
1/31/2009 High Wind 1/11/2014 High Wind 12/11/2018 Winter Storm 12/1/2022 Heavy Snow
2/24/2009 | Heavy Snow 1/12/2014 | Winter 12/19/2018 | Winter Weather | 12/1/2022 | Winter
Weather Weather
2/25/2009 | Heavy Snow | 1/18/2014 | Winter 12/29/2018 | Winter Storm 12/4/2022 | Winter
Weather Weather
3/5/2009 | Heavy Snow 1/29/2014 | Winter Storm 1/1/2019 | Ice Storm 12/18/2022 wg];ter:er
3/15/2009 Winter Storm 1/30/2014 Winter Storm 1/23/2019 Heavy Snow 12/20/2022 Winter Storm
3/24/2009 | Heavy Snow 2/3/2014 m‘;ﬁ:er 2/2/2019 | Winter Storm 12/21/2022 | Winter Storm
Extreme Extreme
3/28/2009 Heavy Snow 2/4/2014 Cold/Wind 2/3/2019 Winter Storm 12/21/2022 Cold/Wind
Chill Chill
Extreme Extreme
10/8/2009 | Heavy Snow 2/6/2014 | Cold/Wind 2/3/2019 | Blizzard 12/22/2022 | Cold/Wind
Chill Chill
10/26/2009 | Winter Storm 2/8/2014 wg‘;fr:er 2/11/2019 | Heavy Snow 12/24/2022 | Winter Storm
11/7/2009 | winter Storm | /02014 | Winter 2/13/2019 | Avalanche 1212472022 | Winter
Weather Weather
12/5/2009 | BXUeme Cold/ | 515014 | Winter 2/24/2019 | Winter Storm 12/25/2022 | Winter Storm
Wind Chill Weather
Extreme
12/6/2009 Cold/Wind 2/12/2014 Strong Wind
Chill
NCEI 2023

Source: ncdc.noaa.gov 2023
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Figure 8 A. NRI Winter Weather Risk

Missoula County: NRI Winter Weather Risk/Vulnerability
By Census Tract and Critcal Assets W¢>E
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[ e —eeessss— VIEY Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE. and other
Y Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Based on the NRI data provided by FEMA, the entire planning area falls within the relatively low risk are

for winter weather for Missoula Countased on analysis of identified critical assets, all of the 182
critical assets fall within the relatively low risk/vulnerability areas of the planning area.

FEMA NRI Expected Annual L&gster Weather.

Missoula
County

39.3 Relatively Low

Expected Annual Loss scores are calculated using an equatiocatindtines values for exposure, annualized
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historig
Ratio). Source: National Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can

experience $30 Thousand in annual losses with a frequency of 12.3 event per year..

FEMA NRWinter WeatherScore:
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MissoulaCounty 334 Relatively Low
Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

Figure 8 B. NRI Ice Storm Risk

N
Missoula County: NRIIce Storm Risk/Vulnerability /
By Census Tract and Critical Assets w =E
Facility Type © Local Govt. [ | Missoula City S
O Utility @ Miscellaneous Government Building |:| Missoula County
O Federal Govt @ Police Ice Storm Risk Rating
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@ School © Telecom I Relatively High e
O Homeless Shelter @ Treatment Facility
O Hospital @ University °
@ Law/ Fire / Ambulance / Rescue
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Miles Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org, and other contributors,
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Based on the NRI data provided by FEMA the central and southern portions of unincorporated Missoula
County are mostly within theslatively moderate risk area for ice storms, while the City of Missoula is
considered a relatively high risk area for the hazard with the exception of the southeast portion of the
City falling in the relatively moderate categoBased on analysis of the identified critical assets for
planning areapf the 182 identified assets 45 fall within the relatively High risk areas, and 122 assets fall
within the relatively Moderate areas.

FEMA NRI Expected Annual Léss Storm

Missoula

County 86.6 Relatively High
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Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualempaency x Historic Loss
Ratio). Source: National Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can
experience $423 Thousand in annual losses with a frequency of .2 event per year.

FEMA NRWinter Ice StormScore:

MissoulaCounty 33.4 Relatively Low

Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

Figure 8 C. NRI Cold Wave Risk

Missoula County: NRI Cold Wave Risk/Vulnerability
By Census Tract and Critical Assets W¢E
Facility Type © Local Govt. [ Missouta city S
© Utility @ Miscellaneous Government Building D Missoula County
O Federal Govt @ Police Cold Wave Risk Rating
@ Fire Station @ Radio Repeater - Relatively High
@ Gas - Distribution @ Radio/TV Transmitter I Very High
@  School © Telecom
O Homeless Shelter @ Treatment Facility
O Hospital @ University
@ Law/Fire /Ambulance / Rescue

Miles Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org, and other contributors,
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Based on the NRI data provided by FEAM, the entire planning area falls within either relatively high or
very high risk areas for Cold WavBgssed on analysis of the 182 critical assets throughout the planning
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area, 133 of the assets fall within the Vétighriskareas while the remainder fall within the relatively
high risk areas.

FEMA NRI Expected Annual Léss Storm

Jurisdcition Expected Annual Loss Score Rating
Missoula .
County 99.6 Very High

Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expected Annual LoEsposure x Annualized Frequency x Historic Loss
Ratio). Source: National Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can
experience $4.6 Million in annual losses with a frequency of 1.6 events per year.

FEMA NRWinter Ice StormScore:

Jurisdiction FEMA National Risk Index Score Rating
Missoula County 99.5 Very High
Risk Index scores are calculated using an equation that combines scores for Expected Annual Loatudaie
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

4.5.1.3 Severe Summer Weather

A severe thunderstorm is defined by the National Weather Service as a thunderstorm that produces
wind gusts at or greater than 58 mph (50 knots), hail 4nch or larger, and/or tornadoes.
Thunderstorms canalso produce intense downburss, lightning,and microburst wind. Srong winds
can occuroutside of thunderstorms when the overall weather conditions are favorableThe PDM
Planning Teamrecalled that in August 2015, aseverewindstorm caused amajor power outage in
Missoula(see description below).

41 OT AATAOG AOA OEA 11060 AT 1TAAT OOAGAA AT A QOrlyi1 AT O O
are created by a vortex of rotating wind and strong vertical motion, which possess remarkable
strength and can cause widespread damagéhe most violent tornadoes are capable of tremendous
destruction with wind speeds of 300 mph or more. Maximum wind speeds in tornadoes are confined
to small areas and vary over short distancesThunderstorms can produce deadly and damaging
tornadoes. As of February 1, 2007, the WS began using the Enhanced Fujita Scale for Tornado
damage.Tornadoes are not common irMissoulaCounty,but high winds occur frequently.

A microburst is a very localized column of sinking air, producing damaging divergent arstraight-
line winds at the surface that are similar to, but distinguishable fromtornadoes. The scale and
suddenness of a microburst makes it a great danger to aircraft due to the ldevel wind shear caused
by its gust front, with several fatal crashes having been attributed to the phenomenon over the past
several decadesMicrobursts in forested regions have flattened acres of standing timber.

The National Weather Serviceprovides short-term forecasts and warnings of severe summer
weather to the public by producingregularly scheduledsevere weather outlooks and updates on
various forms of hazardous weather including tornado warnings, ashown in Table 4-19.
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Table 4-19  Warning and Advisory Criteria for Severe Summer Weather

Summer Weather Weather Advisory

HazardousWeather Hazardousweather outlooks alert the public to the possibility for severeweather in the area
Outlook from oneto sevendaysin advance.

SevereThunderstorm Issued when severe thunderstorms ar@ossiblein and near the watch area. It does not mean
Watch that they will occur. It only means they argossible. Severe thunderstormsoccur when there

are winds of 58 mph or higherand/or hail of 1 inch in diameter or larger.

Severe Thunderstorm
Warning

Issuedwhen severe thunderstorms are occurring or imminent in the warning aresSevere
thunderstorms are defined ashaving winds of 58 mph or higherand/or hail 1 inch in diameter
or larger.

High Wind Watch

Issued when the following conditions argoossible: For valley locations: sustained winds of 40
mph or higher and/or gusts of 58 mph or higheror for mountain locations: sustained winds of
50 mph or higher and/or gusts of 75 mph or higher

High Wind Warning

Issued when the following conditions are expectedor valley locations: sustained winds of 40
mph or higher and/or gusts of 58 mph or higheror for mountain locations: sustained winds of
50 mph or higher and/or gusts of 75 mph or higher

Tornado Watch

Issued when severe thunderstorms and tornadoes arngossiblein and near the watch area. It
does not mean that they will occur. It only means they angossible.

Tornado Warning

Issuedwhen atornado is imminent or occurring; it is either detected by weather radar or

reported by storm spotters. A warning means tdake shelter. The warning is usually
valid for 15-45 minutes.

Source:National Weather Service, 203

There have been no Presidentialisasterdeclarations or state emergenciesssued for severesummer
weather in Missoula County. However, snce the 2011 Missoula County PDM Plan was completed,
numerous incidents of severe summer weather have affected the counfyable 4-20 presents severe
summer storm events from the NEI database indicating the magnitude of these eventsollowed by
amedia accountof arecent event

Table 4-20  Missoula County Severe Summer Weather Events
Magnitude Magnitude Magnitude
7/10/1957 Tstorm Wind 53 kts 7/21/2001 Tstorm Wind - 5/13/2011 High Wind 52 kts
9/12/1958 Hail 2.25in 9/25/2001 High Wind 65 kts 5/14/2011 High Wind 52 kts
8/3/1960 Hail 0.75in 5/19/2002 Tstorm Wind 52 kts 5/15/2011 High Wind 52 kts
8/16/1962 Tstorm Wind 55 kts 5/20/2002 High Wind 45 kts 6/23/2011 Hail 1.25in
6/11/1968 Tstorm Wind - 6/27/2002 Tstorm Wind 53 kts 7/19/2011 Hail 1lin
7/11/1968 Hail 0.75in 717/2002 Tstorm Wind 50 kts 10/6/2011 Heavy Rain -
7/2/1969 Hail 1lin 718/2002 Tstorm Wind 52kts 10/10/2011 Heavy Rain -
8/15/1972 Hail 0.751in 7/13/2002 Tstorm Wind 53kts 4/26/2012 Tstorm Wind 80 kts
8/13/1973 Tstorm Wind 58 kts 7/15/2002 Lightning - 6/4/2012 Hail 1lin
6/15/1974 Hail 1.75in 8/4/2002 Hail .75in 6/17/2012 High Wind 52 kts
8/20/1981 Hail 15in 8/16/2002 High Wind 54 kts 6/23/2012 Hail 1lin
6/29/1982 Hail 25in 8/16/2002 Tstorm Wind 50 kts 6/26/2012 Tstorm Wind 52 kts
8/1/1982 Hail 0.75in 4/29/2003 Funnel Cloud - 7127/2012 Hail 0.5in
7/20/1983 Tornado - 4/29/2003 Dust Storm - 8/8/2012 Tstorm Wind 56 kts
7/31/1983 Tstorm Wind 65 kts 5/25/2003 Tstorm Wind 51 kts 8/21/2012 Tstorm Wind 50 kts
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8/3/1983 Hail 0.751in 5/25/2003 Halil .75in 10/16/2012 Strong Wind 43 kts
8/24/1984 Hail 1lin 6/19/2003 Tstorm Wind 60 kts 4/29/2013 Strong Wind 43 kts
6/17/1988 Tstorm Wind 70 kts 6/19/2003 Hail .88in 5/13/2013 Tstorm Wind 50 kts
6/28/1988 Hail 1.75in 7/2/2003 Tstorm Wind 52 kts 6/18/2013 Strong Wind 46 kts
5/10/1989 Tstorm Wind - 7/2/2003 Dust Devil 52 kts 7/8/2013 Hail 1.75in
7/26/1989 Tstorm Wind - 8/5/2003 Tstorm Wind 50 kts 7/17/2013 Hail 0.75in
8/12/1989 Tstorm Wind 51 kts 8/8/2003 High Wind 65 kts 8/9/2013 Tstorm Wind 47 kts
6/10/1992 Tstorm Wind - 8/8/2003 Hail 1.25in 8/12/2013 Tstorm Wind 43 kts
6/12/1992 Hail 15in 8/16/2003 Dust Devil 40 kts 9/30/2013 Strong Wind 43 kts
7122/1992 Tstorm Wind - 8/16/2003 Tstorm Wind 52 kts 8/2/2014 Strong Wind 48 kts
5/20/1993 Hail 0.751in 8/19/2003 High Wind 45 kts 10/15/2014 Strong Wind 43 kts
5/31/1993 Tstorm Wind 56 kts 8/19/2003 Tstorm Wind 44 kts 2/10/2015 Heavy Rain -
8/12/1993 Tstorm Wind - 4/18/2004 Tstorm Wind 58 kts 8/10/2015 Tstorm Wind 64 kts
8/19/1993 Tstorm Wind 53 kts 6/9/2004 Tstorm Wind 50 kts 8/14/2015 Hail 1lin
5/15/1994 Tstorm Wind - 6/9/2004 Hail .75in 6/24/2016 Strong Wind 43 kts
6/16/1995 Tstorm Wind 58 kts 6/26/2004 Hail .881in 7/17/2016 Hail 1lin
7/26/1995 Hail 0.01in 6/26/2004 Tstorm Wind 52 kts 8/6/2016 | Tstorm Wind 50 kts
7/28/1995 Hail - 7/10/2004 Hail 1.5in 8/18/2016 | Hail lin

8/7/1995 Tornado - 7/10/2004 Tstorm Wind 53 kts 8/18/2016 | Tstorm Wind 50 kts
8/23/1995 | Tstorm Wind 52 kts 8/3/2004 Hail 1.25in 8/24/2016 | DustDevil -
6/15/1996 Tstorm Wind 52 kts 8/3/2004 Lightning - 7/14/2017 | Tstorm Wind 52 kts

8/1/1996 Hail 1lin 8/5/2004 Hail .751in 7/15/2017 | Tstorm Wind 52 kts

9/5/1996 High Wind 57 kts 9/1/2004 | Tstorm Wind 60 kts 8/24/2017 | Hail 1lin
9/12/1996 Tstorm Wind 44 kts 4/5/2006 Hail .75in 10/17/2017 | High Wind 51 kts

10/14/1996 High Wind 53 kts 4/5/2006 Heavy Rain - 5/6/2018 Tstorm Wind 52 kts
10/15/1996 | High Wind 51 kts 6/12/2006 Hail 1.75in 5/31/2018 | Tstorm Wind 50 kts
10/22/1996 | High Wind 53 kts 6/12/2006 High Wind 50 kts 8/9/2018 | Excessive Heat -
5/31/1997 Tstorm Wind 63 kts 6/13/2006 Hail 2in 7/13/2019 | Hail 1lin

9/5/1997 Hail 0.751in 6/13/2006 High Wind 65 kts 7/13/2019 | Hail 1.25in
9/15/1997 Tstorm Wind 60 kts 8/8/2006 Tstorm Wind 60 kts 8/10/2019 | Tstorm Wind 52 kts
5/25/1998 Hail 25in 8/16/2006 Hail lin 6/13/2020 | Strong Wind 48 kts
5/26/1998 Hail 0.75in 5/10/2007 Hail 1lin 9/7/2020 | High Wind 52 kts

7/3/1998 Hail 25in 6/4/2007 Tstorm Wind 52 kts 9/7/2020 | Strong Wind 43 kts

7/4/1998 Hail lin 6/5/2007 Tstorm Wind 50 kts 10/13/2020 | High Wind 65 kts

718/1998 Lightning - 6/28/2007 Tstorm Wind 52 kts 10/13/2020 High Wind 48 kts
7/10/1998 Tstorm Wind 60 kts 8/5/2007 High Wind 50 kts 6/13/2021 | Tstorm Wind 55 kts
8/22/1998 Hail 0.75in 5/9/2008 High Wind 65 kts 6/28/2021 | Heat -
6/24/1999 Hail 0.75in 7/10/2008 High Wind 50 kts 7/1/2021 | Tstorm Wind 56 kts
7/20/1999 Tstorm Wind 56 kts 7/23/2008 Hail lin 7/21/2021 | Hail lin
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8/7/1999 Hail 0.75in 8/9/2008 Hail 1.25in 6/18/2022 | Hail lin
9/25/1999 High Wind 50 kts 8/9/2008 | Tstorm Wind 52 kts 6/18/2022 | Hail 1.25in
10/31/1999 | HighWind 65 kts 8/19/2008 Hail 0.75in 7/7/2022 | Hail lin
7/22/2000 Tstorm Wind 50 kts 8/30/2009 Tstorm Wind 43 kts 7/8/2022 | Hail 1-25in

9/9/2000 Dust Storm - 5/3/2010 High Wind 62 kts 7/9/2022 | Hail 1-15in

6/9/2001 | Tstorm Wind 51 kts 6/29/2010 Hail 1.25in 7/29/2022 | Heat -
6/27/2001 Hail 0.881in 7/31/2010 Hail 1lin 9/7/2022 Strong Wind 48 kts
7/11/2001 Tstorm Wind 52 kts 8/18/2010 Heavy Rain -

Source: ncdc.noaa.gov 2023

August 10, 2015 z Aline of thunderstorms converged over theMissoulavalley with hurricane force
winds, leavingdowned power lines, toppled trees, blocked roads and crushed vehicldsghtning and
downed power lines sparked numerous fires in the area, including one in the lower Rattlesnake
3 ' : w W% Valley at the base of Mount Jumbo. Residents
scrambled to douse the fire, saying they were unable to
get through to 9-1-1, despite trying for 20 minutes.

As many as 18,000 residentitially lost power when

a line of thunderstorms converged over the valley.
: Nearly 8,000 residents remained without power 24
il hours later. On the southern end of Missoula, an

A large tree came down on Vine Street.
Source:KPAX.com

estimated 2,400 residents in Linda Vistdost power
when a series of heavyduty transmission lines serving
the neighborhoodwere toppled. Power outages spread
from Darby to Missoula to Philipsburg,At least 60
power poleswere down as a result of the winds that
accompanied the storm. (Missoulian, Windstorm in

Several poles in the Upper Linda Vista

neighborhood snapped off during the storm.
Western Montana August 11, 2015) Sotrce: Missotlian
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Figure 9 A. NRI Hail Risk

Missoula County: NRI Hail Risk/Vulnerability
By Census Tract and Critical Assets

@ Law/Fire /Ambulance / Rescue :l Missoula City §

Facility Type ©  Local Govt. D Missoula County

©  Utility @ Miscellaneous Government Building Hail Risk Rating

O Federal Govt @ Police [ Very Low

@ Fire Station @ Radio Repeater { ] Relatively Low

@ Gas-Distributon @  Radio/TV Transmitter

@ School © Telecom

© Homeless Shelter @  Treatment Facility

O Hospital @  University

Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE,
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

org, and other

According to the data provided in the NRI by FEMA, the entiganning area falls within the very low
to reletively low risk areas ofr Hail. Based on the analysis of the identified 182 critical assets
throughout the planning area all 182 assets fall within very low to reletively low risk areas.

FEMA NRI Expected Annual Losail:

Missoula
County

35.7 Very Low

Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expecfathual Loss = Exposure x Annualized Frequency x Historic Log
Ratio). Source: National Risk Index, 2023c; 2023d
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Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can
experience $43 Thousand in annual losses with a frequency of .5 events per year.

FEMA NRHail Score:

Missoula County 30.4 Very Low

Risk Index scores are calculated using an equation that combines scores for Expected Annual Loatudale
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

Estimating Hail Size

Hail Diameter Size Description

(Inches)
1/4 Pea Size
1/2 Mothball, peanut, USB Plug
3/4 Penny Size
7/8 Nickel Size
1 Quarter Size
11/4 Half Dollar Size
11/2 Ping Pong Ball Size
13/4 Golf Ball Size
2 Lime or medium sized Hen
Egg
2112 Tennis Ball Size
2 3/4 Baseball Size
3 Large Apple
4 Softball
41/2 Grapefruit
>41/2 Probably a record sized

hailstone for [daho or Oregon
Freeze it, Measure it, Notify
the NWS.

Source: National Weather Service

According to historic recorded rovided by NCEI, the planning area has experienced events ranging
up to 2.5 inches.

Figure 9 B. NRI Lightning Risk
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Missoula County: NRI Lightning Risk/Vulnerability A
By Census Tract and Critical Assets W¢E
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Miles Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org, and other contributors,
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Based on the NRI data provided by FEMA, the majority of the unicorporated areas of Missoula County

fall within the Reletively Moderate risk area, while most of the City of Missoula is within the Reletively
High risk area for lightinig. The resulting analysis determined that of the 182 identified critical assets
throughout the planning area87 fall within the Reletively High Risk areas while the remainder fall
within the Reletively Moderate Risk areas.

FEMA NRI Expected Annual Lagghting

Missoula
County

87.1 Relatively High

Expected Annual Loss scores are calculated usinggaiation that combines values for exposure, annualized
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historig
Ratio). Source: National Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can

experience $471 Thousand in annual losses with a frequency of 6 events per year.

FEMA NRLightingScore:

Missoula County 85.6 RelativelyModerate
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Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = RisHex). Source: National Risk Index, 2023b; 2023d

Lightning Activity Level (LAL)

Is a scale which describes lightning activity. Values are
labeled 1-6:

No thunderstorms

Isolated thunderstorms. Light rain will
occasionally reach the ground. Lightning is very
infrequent, 1 to 5 cloud to ground strikes in a five
minute period.

Widely scattered thunderstorms. Light to
moderate rain will reach the ground. Lightning is
infrequent, 6 to 10 cloud to ground strikes ina 5
minute period.

Scattered thunderstorms. Moderate rain is
commonly produced Lightning is frequent, 11 to
15 cloud to ground strikes in a 5 minute period.

Numerous thunderstorms. Rainfall is moderate to
heavy. Lightning is frequent and intense, greater
then 15 cloud to ground strikes in a 5 minute
period.

Dry lightning (same as LAL 3 but without rain).
This type of lightning has the potential for
extreme fire activity and is normally highlighted in
fire weather forecasts with a Red Flag Warning.

Source National Weather Service
The entire planning area can exereience any level of the LAL during a given event.

Figure 9 C. NRI Strong Wind Risk
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N
Missoula County: NRI Strong Wind Risk/Vulnerability
By Census Tract and Critical Assets w >E
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Based on the NRI data provided by FEMA, trentire planning area falls within the Very Low to
Reletively Low risk areas associated Strong Wind riskl he resulting analysis based on the identified
182 critical assets for the planning area all of the assets fall within very to reletively low risk areas.

FEMA NRI Expected Annual L&song Wind

Missoula
County

31.1 RelativelyLow

Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historig
Ratio). Source: National Risk Index, 2023c; 2023d
Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can

experience $54 Thousand in annual losses with a frequenc@.8fevents per year.

FEMA NRIStrong WindScore:

Missoula County 26 Relatively Low
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Risk Index scores are calculated usinggumation that combines scores for Expected Annual Loss due to n
hazards, Social Vulnerability, and Community Resilience (Expected Annual Loss x Social Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

Beaufort Wind
Force Speed
{mph} {knots)
o a-1 0-1
1 1-3 1-2
2 4.7 4-g
3 2-12 7-10

4 13-18 11-16

5 18-24 17-21

8 25-31 22-27

7 32-18 28-33

g 30-43 34-40

g 47-54 41-47

10 55-63 48-55

1 §4-T2 55-53

12 T2-83 §4-T1

Scale

Description
Calm
Light Adr
Light Breeze
Gentle

Bresze

Moderate
Bresze
Fresh
Brasze

Strong

Bresze

Mear Gala

Gale

Severe Gale

Storm

Wiolent
Storm

Hurricane

Specifications for use at sea

Specifications for use on land

Sea like a mimor.

Calm; smoke rises vertically.

Ripples with the appearance of scales are formed, but without foam
crests.

Direction of wind shown by smoke drift, but not by wind vanes.

Small wavelets, still short, but more pronounced. Crests have a glassy
appearance and do not break.

Wind felt on face; leaves rusile; ordinary vanes moved by wind.
Large wavelats. Crests begin to break. Foam of glassy appearance.
FPerhaps scatterad white horses.

Leawves and small twigs in constant motion; wind extends light flag.
Small waves, becoming larger; fairly frequent white horses.

Raizes dust and logse paper; small branches are moved.

Moderate waves, taking a more pronounced long form; many white
horses are formed.

Small trees in leaf begin to sway; crested wavelets form on inland
walers.

Large waves begin fo form; the white foam crests are more exdensive
EVEMWHETE,

Large branches in motion; whistling heard in telegraph wires;
umbrellas used with dificulty.

Sea heaps up and white foam from breaking wawves begins fo be
blowm in streaks along the direction of the wind.

‘Whole trees in maotion; inconvenience felt when walking agamnst the
wind.

Muoderately high wawves of greater length; edges of crests begin to
break inte spindrift. The foam is blown in well-marked streaks along
the direction of the wind.

Braaks twigs off trees; generslly impedes progress.

High wawes. Dense streaks of foam along the direction of the wind.
Crests of waves begin to topple, tumble and roll over. Spray may
affect visibility

Slight structural damage occurs {chimney-pots and slates removed)
WVery high waves with long owverhanging crests. The resulting foam, in
great paiches, is blown in dense white streaks along the direction of
the wind. On the whole the surface of the sea takes on a white
appearance. The tumbling of the sea becomes heavy and shock-like.
isibility affected.

Seldom expenenced inland; trees uprooted; considerable structura
damage occurs.

Exceptionally high waves (small and medium-size ships might be for a
time lost to wiew behind the waves). The sea is completely covered
with long white patches of foam lying along the direction of the wind.
Evernywhere the edges of the wave crests are blown into froth. Visibility
zffected.

ery rarely experenced; accompanied by wide-spread damage.

The air is filled with foam and spray. Sea completely white with driving
spray; visibility wery senously affected.

see Saffir-Simpson Hurricane Scale

Source: National Weather Service

According to NCEI records, the planning area has experineced events ranging up to 109 knots.

Figure 9 D. NRI Tornado Risk
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Missoula County: NRI Tornado Risk/Vulnerability
By Census Tract and Critical Assets w<¢>s
Facility Type @ Local Gowt. [ missoula city s
© Utility @ Miscellaneous Government Building D Missoula County
O Federal Govt @ Police Tornado Risk Rating
@ Fire Station @ Radio Repeater [ Very Low
@ Gas - Distribution @ Radio/TV Transmitter
@ School © Telecom
© Homeless Shelter @ Treatment Facility
O Hospital @ University
@ Law/Fire / Ambulance / Rescue

Miles Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, org, and other

Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Based on the NRI data provided by FEMA, the entire planning area falls within the Very Low risk area

associated with tornados. The analysis shows that all of the 182 identified critical assets within the
plannign area fall within the very low risk areas for the hazard.

FEMA NRI Expected Annual Ldssnada

Missoula
County

15 Very Low

Expected Annual Loss scores are calculated using an equation that combines values for exposure, annu
frequency, and historic loss ratios (Expected Annual Loss = Exposure x Annualized Frequency x Historig
Ratio). Source: National Risk Index, 2023c; 2023d

Annual Losses and FrequenBgsed on NRI data related to the wildfire hazard, Missoula County can
experience $87Thousand in annual losses with a frequency around 0 events per year based on total of 2

recorded events in 72 years.

FEMA NRWinter TornadoScore:

Missoula County 12.2 Very Low
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Jurisdiction | FEMANational Risk Index Score | Rating
Risk Index scores are calculated using an equation that combines scores for Expected Annual Loss due
hazards, Social Vulnerability, and Community Resilience (Expected BossialSocial Vulnerability /
Community Resilience = Risk Index). Source: National Risk Index, 2023b; 2023d

Enhanced Fujita Scale

EF SCALE
EF Rating 3 Second Gust (mph)
0 65-85
86-110
111-135
136-165
166-200
Qver 200

N (N =

Source: National Weather Service

According to historic NCEI records, the planning area has experienced BRAgnitude tordado
events, although stronger events have not been recorded it is possible for the planning are to
ecperience a range of EF tornados based on wethaer conditions and changing patterns.

4.5.1.4 Drought

Drought is an expected phase in the climactic cycle of almost any geographical region and is certainly
the case in the state oMontana. Objective, quantitative definitions for drought exist, but most
authorities agree that because of the many factors contributing to it and because its onset and relief
are slow and indistinct, none are entirely satisfactory. According to the National Drgit Mitigation

#A1l OAOh AOT OCEO OiI OECET AOGAO &O01 1 A phrkdEbsfdiydal AU 1 &£
season @ more. This deficiency results in a water shortage for some activity, group, or environmental
OAAOI 086 7EAO EO Al AAO EO OEAO A AT 1T AEOEIT DPAOAAE

significant decrease in water supply relative towhat i©T T O A1 6 ET OEAO AOAA8 ) O
water supply is not only controlled by precipitation (amount, frequency, and intensity) but also by
other factors, including evaporation (which is increased by highethan-normal heat and winds),
transpiration, and human use. According to the National Oceanic and Atmospheric Administration
(NOAA) National Climactic Data Center, much of the State Mbntana most recently experienced
moderate to extreme drought conditions from the years 2000 through 2021. Drought Emergency
Declarations were issued for various counties by the Idaho Department of Water Resources as recent
as 2021. The following figure displayghe precipitation conditions for the United States using the
Palmer Drought Severity Index, which is takefrom the National Weather Service (NWS). The Palmer
Drought Severity Index (PDSI) is a means of quantifying drought in terms pfolonged and abnormal
moisture deficiency or excess. This index indicates general conditions and not local variations caused
by isolated rain. The PDSI is an important climatological tool for evaluating the scope, severity, and
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frequency of prolonged periods of abnormally dry or wet weather. It can be used to help delineate
disaster areas and indicate the availability of irrigation water supplies, reservoir levels, range
conditions, amount of stock water, and potential intensityof forest fires (NWS, 2022). The PDSI
expresses this comparison of moisture deficiency and moisture excess on a numerical scale that
usually ranges from positive five to negative five. Positive values reflect excess moisture supplies,
while negative valuesindicate moisture demandsmore than supplies. Table 4.-21 presents the
National Weather Servicevarnings and advisories that relate to drought

Table 4-21  Warning and Advisory Criteria for Drought

Summer Weather Warning Warning Description

Blowing Dust Advisory

Issued for long duration event of widespread or localized blowing dust reducing
visibilities to one mile or less, but greater than 1/4 mile.

Dust Storm Warning

Issued when there's sudden drop in visibility to 1/4 mile or less resulting in widespread
or localized blowing dust.

ExcessiveHeat Warning

Issued within 12 hours of the onset of extremely dangerous heat conditions. The gene
rule of thumb for this Warning is when the maximum heat index temperature is
expected to be 105° or higher for at least 2 days andghttime air temperatures will not
drop below 75°.

Excessive Heat Watch

Issued when conditions are favorable for an excessive heat event in the next 24 to 72
hours. Awatch is used when the risk of a heat wave has increased but its occurrence al
timing is still uncertain.

HeatAdvisory

ssued when the Heat Risk reaches a Level 2 based on the National Weather Service's
HeatRisk scale, AOAT ¢ T AAOOO xEAT OEAOABO A 11
to heat, especially those without effective cooling and/or adequate hydration. The
general rule of thumb for thisadvisory is when the maximum heat index temperature is
expected to be 100° or higher for at least 2 days, amighttime air temperatures will not
drop below 75°.

Excessive Heat Outlook

Issued when the potential exists for an excessive heat event in the nex? 3lays. An
outlook provides information to those who need considerable leadime to prepare for
the event.

Source:National Weather Service (NWS, ZZB)

Table 4-22 U.S. Drought Monitor Category

Level

Warning Description

D0z Abnormally Dry

Soil moisture is low; dryland crop germination is poor; pastures are dry, fire
dangerincreases,and streamflow is low, affecting recreational fishing.

D1z Moderate Drought

Producers feed livestock supplemental hay; crops are stressed, and growth
poor, fire restrictions are implemented.

D2z Severe Drought

Hay and crop vyields are low; hay quality is poor; subsoil moisture i
nonexistent, fire count and danger are high; air quality is poor, with dust anc
smokeandlivestock ponds are low or dry; water quality is monitored; wells are
stressed

D3 z Extreme Drought

Crops are not harvestable; winter pasture is opened fagrazing; soil has large
cracks; fields are bare, cattle have very little water; producers are hauling wate

Pre-Disaster Mitigation Planz MissoulaCounty, Montana

2023 DRAFT v1

4-75




Section 4:Risk Assessment and Vulnerability Analysis

and buying supplemental feed, culling cattle, and selling early and fin
restrictions increase.

D4 z Exceptional Drought Pasture loss is widespread; crops are destroyed, property is closed for huntir
and fire risk is extremely high; fires are widespread.

Source:https://drought.gov 2023

The State of Montana established a Drought Advisory Committee and developed a Drought Plan to
address the hazardinformation from the National Drought Mitigation Center also identifies Montana

as a drought prone state. Temperatures can reach 100°F in the summer with extremely low
humidities and high winds.Such dry, hot conditions contribute to drought conditions.

The history of drought in Montana, as presented in the State of Montana Natural Hazards Mitigation

Plan (DES, 2001) is summarized below.

)T OEA pwomoOh OEA 03000 "1 x1 6 AOIMsspHAToUREIEEAOAA O
nationwide drought produced erosion problems in the creation of dust storms throughout the State.

Again,in the mid 1950's, Montana had a period of reduced rainfall; howeveyissoulaCountydid not
suffer as severely as those counties in the eastern and central portions of the state.

Drought struck MissoulaCountyACAET ET pweph AT A AU * Ol Uh OEA 30A
Service called it the worst drought since the 1930'sBetter conservation practices such as strip

cropping were used to lessen the impacts of the water shortagdsive years later in 1966, the entire

state was experiencing yet another episode of droughflthough water shortages were not as great

as in 1961, a study of ten weather recording stations across Montana showed all had recorded below

normal precipitation amounts for a termonth period.

4EAT ET OEA -mantp sudv€yendiAg irdMayok 1977 estimated that over 250,000 acres
of Montana farmland had been damaged by winddnadequate crop cover and excessive tillage
practices had resulted in exaggerated soil damage due to low soil moistufehe State of Montana

began taking protective measures to conserve water.

Missoula County was severely affected by drought again in 1985 and received a federal drought
disaster declaration. For a typical 2,50Gacre Montana farm/ranch, the operator lost more than
Apnnhnnn ET ANOEOU 1T OAO OEA AT OOOA T &£# OEAO UAAOS
in equity.

Missoula County had drought conditions from 2000 through 2007 and receivedseveral U.S.
Department of Agriculture (USDAdisaster declarations. The State of Montana received a total of

$152.4 million in disaster assistance in 2004, 2005, an®006. This history shows that the county
experiences drought almost once every decade and the drought may last for several ye&iace the
MissoulaCounty PDM Plan was completed in 21 severe drought conditions impacted the county

in 2016.

As of Apri 11, 2023, nearly 87,000 (86,808)eople,or 79.4% of the county were affected by drought.
When it comes to livestok, the USDAestimated that 2,966 cattle and 587 sheep were in drought
xEEI A EO6 0O A&adids of Bad dnd 4BE ac®@s ofohaylage were in drought.
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Figure 4-1 sh.Shows the Missoula County U.S, drought monitor for 2017 until Aptitl, 2023. Figure
4-2 depicts the most recently available Montana drought status by county,

Figure 4-1 Missoula County U.S, drought monitor for 2017 until April 11, 2023

Source:https://drought.gov 2023

Source:https://drought.gov 2023
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