RESOLUTION NO. R25-19

A RESOLUTION OF THE CITY COUNCIL AUTHORIZING THE ADOPTION OF
THE 2024 EASTERN MONTANA REGION HAZARD MITIGATION PLAN AND
ANNEX K FOR YELLOWSTONE COUNTY.

WHEREAS, the City of Laurel recognizes the threat that natural hazards pose to people
and property within our community;

WHEREAS, undertaking hazard mitigation actions will reduce the potential for harm
to people and property from future hazard occurrences;

WHEREAS, an adopted Hazard Mitigation Plan is required as a condition of future
funding for mitigation projects under multiple Federal Emergency Management Agency pre-
and post- disaster mitigation grant programs;

WHEREAS, Yellowstone County, City of Laurel resides within the Planning Area, and
fully participated in the mitigation planning process to prepare this Hazard Mitigation Plan;
and

WHEREAS, the Montana Disaster & Emergency Services and Federal Emergency
Management Agency, Region VIII officials have reviewed the 2024 Eastern Montana Region
Hazard Mitigation Plan and related Annex K for Yellowstone County and approved it
contingent upon this official adoption of the participating governing body.

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of Laurel,
Montana, as follows:

1. That the City Council of the City of Laurel hereby adopts the Eastern Montana
Region Hazard Mitigation Plan and related Annex K for Yellowstone County, as an
official plan; and

2. That the City of Laurel, in conjunction with Yellowstone County, will submit this
Adoption Resolution to the Montana Disaster & Emergency Services and Federal
Emergency Management Agency, Region VIII officials to enable the Plan’s final
approval.

Introduced at a regular meeting of the City Council on the 11" day of March 2025, by
Council Member Mackay.

PASSED and APPROVED by the City Council of the City of Laurel the 11% day of
March 2025.

R25-19 Approve the Adoption of the 2024 Eastern Montana Region Hazard Mitigation Plan and Annex K for
Yellowstone County







APPROVED by the Mayor the 11" day of March 2025.
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ATTEST:

lerk-Treasurer

APPROVED AS TO FORM:

bl B——

Michele L. Braukmann, Civil City Attorney

R25-19 Approve the Adoption of the 2024 Eastern Montana Region Hazard Mitigation Plan and Annex K for
Yellowstone County
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1 Introduction
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1.1 Executive Summary

The Eastem Montana Region Hazard Mitigation Plan (HMP) is the product of a regional planning process
coordinated by Montana Disaster & Emergency Services (MT DES) in 2022-2023 to develop regional hazard
mitigation plans covering the entire State of Montana. The following jurisdictions have prepared this Plan
and will adopt it once it has been approved:

s Big Horn County o Town of Broadus
o City of Hardin ®  Prairie County
o Town of Lodge Grass o Town of Terry
* Carbon County e Richland County
o Town of Bearcreek o Town of Fairview
o Town of Bridger o Town of Sidney
o Town of Fromberg * Roosevelt County
o Town of Joliet o City of Wolf Paint
City of Red Lodge o City of Poplar
. Carter County o Town of Bainville
o Town of Ekalaka o Town of Culbertson
s Crow Tribe Town of Froid
e Custer County . Rnsebud County
o City of Miles City o City of Colstrip
o Town of Ismay o City of Forsyth
e Daniels County o Sheridan County
o City of Scobey o City of Plentywood
o Town of Flaxville o Town of Medicine Lake
* Dawson County o Town of Outlook
o City of Glendive o Town of Westby
o Town of Richey o Stillwater County
* Fallon County o Town of Columbus
o City of Baker e Treasure County
o Town of Plevna o Town of Hysham
e Garfield County o Valley County
o Town of Jordan o City of Glasgow
s Golden Valley County o Town of Fort Peck
o Town of Ryegate o Town of Nashua
o Town of Lavina o Town of Opheim
® McCone County e Wibaux County
o Town of Cirde o Town of Wibaux
®  Musselshell County s Yellowstone County
o Town of Melstone o City of Billings
o Town of Roundup o Town of Broadview
e Powder River County o City of Laurel

The purpase of hazard mitigation is to reduce or eliminate long-term risk to people and property from
disasters or hazard events. The impacts of hazards can often be lessened or even avoided if appropriate
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actions are taken before events occur. Studies have found that hazard mitigation is extremely cost-effective,

with every dollar spent on mitigation saving an average of $6 in avoided future losses. By reducing exposure

to known hazafd nsls communities will save lives and property and minimize the sodial, economic, and
| that ly follow hazard events.

The 2023 Eastern Montana Region HMP (also referred to as “Plan”) will serve as a blueprint for coordinating
and impl ing hazard mitigation policies, prog and projects across the Region. It identifies
mitigation goals and related actions to assist the participating jurisdictions in reducing risk and preventing
loss from future hazard events. The goals of the 2023 Eastern Montana Region HMP are:

Goal 1: Reduce impacts to people, property, the environment, and the economy from hazards by
implementing whole-community risk reduction and resilience strategies.

Goal 2: Protect community lifelines and critical infr to ensure the inuity of essential
services during and after a disaster.

Goal 3: Support education and outreach to the public through improved communications and capacity
building that enhances resilience among underserved communities.
Goal 4: Promote regional cooperation and leverage partnerships with the private sector, non-profit

and other key groups in mitigation solutions.

Goal 5: Sustain and enhance)unsdlmonal capabilities and resources to enact and implement mitigation
activities.

Goal 6: Integrate hazard mitigation into other plans, processes, and regulations.

Goal 7: Ensure local mitigation prog address p groups and protect sodially
vulnerable populations.

Goal 8: Incorporate the potential impacts of climate change into all mitigation activities when possible.

These goals were tailored for the Eastem Region during group exercises at a series of mitigation strategy
workshops. This Plan was also developed to maintain the participating jurisdictions’ eligibility for federal
disaster assi: ifically the Federal Agency’s (FEMA) Hazard Mitigation
Assistance (HMA) gmn!s incduding the Hazard Mitigation Grant Program (HMGP), Flood Mitigation
Assistance (FMA) program, and Building Resilient Infrastructure and Communities (BRIC) grant program, as
well as the Rehabilitation of High Hazard Potential Dam (HHPD) grant program.

It is important that local decision-makers stay involved in mitigation planning to provide new ideas and
|ns|ght lur Iu!ure updates to the Regional HMP. As a long-term goal, the Regional HMP and the mitigation

ified within will be fully i d into the daily dedisions and routines of local government.
This will continue to require dedication and hard work, and to this end, this Plan update continues efforts

to further strengthen the resiliency of the Eastern Region.

1.2 Purpose

The participating jurisdictions of the Eastern Montana Region prepared this Regional HMP to guide hazard
mitigation planning and to better protect the people and property of the planning area from the effects of
hazard events. This Plan demonstrates the Region’s commitment to reducing risks from hazards and serves
as a tool to help dedision-makers direct mitigation activities and resources. This Plan also maintains the
jurisdictions’ eligibility for federal mitigation grants under FEMA's HMA grant programs. This Plan
demonstrates the Region and participating jurisdictions’ commitment to reduung risks from hazards and

serves as a tool to help decisi kers direct mitigation activities and
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1.3 Background and Scope

Each year in the United States, disasters take tha lives of hundreds of peaple and mJum lhousands moare.

Nationwide, taxpayers pay billions of dollars annualiy to help and
individuals recover from disasters. These mnm«s only partially reflect the true cost of disasters because
additional expenses to insurance and g i (NGOs) are not

reimbursed by tax dollars. Many disasters are predictable, and much of the damage caused by these events
can be alleviated or even eliminated.

Hazard mitigation is defined by FEMA as any sustained action taken to reduce or ermnnale Iong-term nsk
to human life and property from a hazard event. The results of a three-year,

independent study to assess future savings from mitigation activities provides evidence that mitigation
activities are highly cost-effective. On average, each dollar spent on mitigation saves society an average of
$6 in avoided future losses in addition to saving lives and preventing injuries (Natural Hazard Mitigation
Saves, 2019 Report).

Hazard mitigation planning is the process through which hazards that threaten communities are identified,
likely |mpa:ts of those hazards are determined, mitigation goals are set, and appropriate strategies to lessen
impacts are developed, d, and i This Plan the planning region’s hazard
mitigation planning process, identifies relevant hazards and risks, and identifies the strategies that each

participating jurisdiction will use to decrease vulnerability and increase resiliency and sustainability.

This Plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 (Public Law
106-390) and the implementing regulations set forth by the Interim Final Rule published in the Federal
Register on February 26, 2002 (44 Code of Fedml Regulauons [CFR] §201.6) and finalized on October 31,

2007 (hereafter, these requi and I will be referred to collectively as the Disaster Mitigation
Act (DMA)). While the DMA emphasized the need for mxhgahun plans and more coordinated mitigation
planning and implementation efforts, the d the i that local hazard

mitigation plans must meet for a local jurisdiction to be eligible for certain federal disaster assistance and
hazard mitigation funding under the Robert T. Stafford Disaster Relief and Emergency Act (Public Law 93-
288). Because the Eastern Region planning area is subject to many kinds of hazards, access to these
programs is vital.

Information in this Plan will be used to help guide and coordinate mitigation activities and dedisions for
local land use policy in the future. Proactive mitigation planning will help reduce the cost of disaster
response and recovery to communities and property owners by protecting critical community facilities,
reducing liability exposure, and minimizing overall ity impacts and disruption. The jurisdictions in
the Eastern Region planning area have been affected by hazards in the past and are thus committed to
reducing future disaster impacts and maintaining eligibility for federal funding.

1.4 Plan Organization

The Eastern Montana Region HMP is organized in alignment with the DMA planning requirements and the
FEMA plan review tool as follows:

Chapter 1: Introduction

Chapter 2: Region Profile

Chapter 3: Planning Process

Chapter 3.4: Hazard Analysis and Risk Assessment

Chapter 5: Mitigation Strategy

Chapter 6: Plan Adoption, Implementation, and Maintenance

Eastern Montana Region Hazard Mitigation Plan

Introduction

e County and Tribal Annexes and Addendums
e Appendices

Each annex provides a more detailed assessment of each jurisdiction’s unique risks as well as their mitigation
strategy to reduce long-term losses. Each annex contains the following:

Mitigation Planning and County Planning Team
Community Profile

Hazard |dentification and Risk Assessment
Vulnerability to Specific Hazards

Mitigation Capabilities Assessment

Mitigation Strategy

Plan Implementation and Maintenance

When this Plan was organized and initiated in 2022 several counties in the Region had recently approved
HMPs. It was determined by MT DES and FEMA Region VIl to only require implementation updates
associated with the mitigation strategy in an Addendum that complied with current FEMA policy guidance
and aligned with and supplemented the counties existing HMP, rather than conducting new analysis in an
Annex. Each addendum discusses the following topics, as each relates to plan implementation and
maintenance:

Mitigation Planning

Summary Overview of the jurisdiction’s recently approved HMP's progress

Sacial Vulnerability

Hazard Events within the Planning Area (natural hazard events that have occurred since the jurisdiction’s
HMP was recently approved)

Changes in Risk Exposure in the Planning Area

Mitigation Capabilities Assessment

e Review of the Mitigation Action Plan

1.5 Multi-Jurisdictional Planning

This Plan was prepared as a regional, multi-jurisdictional plan. The Eastern Montana Region is comprised of
23 counties and three tribal reservations, as established by MT DES. All tribes, counties, and incorporated
municipalities in the Region were invited to participate in the planning process. The Fort Peck Tribes, as
known as Fort Peck Assiniboine and Sioux Tribes; Northemn Cheyenne Tribe; and Wheatland County elected
not to participate in the Regional plan. Wheatland County and Northern Cheyenne Tribe elected not to
participate due to fimited staff and resources; the Fort Peck Tribes did not participate because they were
already developing a full HMP update. All other tribes, counties, and incorporated municipalities fully
participated in the planning process, and have committed to adopt and implement the Regional HMP. The
participating jurisdictions seeking FEMA approval of this plan are listed in Section 1.1.
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2 Region Profile

This section provides a brief cverview of the geography of the planning area. A basa map of the planning
region s iflustrated in Figure 2-1 below.

2.1 Geography and Climate

The Eastern Montana Region is comprised of the following 22 counties and one tribal reservation that
participated in the Regional HMP planning process:

« Big Horn County * Powder River County
«  Carbon County *  Prairie County

* Carter County ¢ Richland County

* Crow Tribe * Roosevelt County

*  Custer County * Rosebud County

«  Daniels County *  Sheridan County

* Dawson County «  Stillwater County

» Fallon County * Treasure County

* Garfield County * Valley County

* Golden Valley County *  Wibaux County

* McCone County * Yellowstone County
.

Musselshell County

The Eastern Region is dominated by prairie landscape as part of the Great Plains. Some parts of eastern
Montana, in areas most prone to drying chinooks, have near-desert conditions and scrub rather than
grassland. Eastern Montana also has breaks and highlands that are widely forested, such as the Custer
National Forest and areas around Fort Peck Lake. Eastern Montana has a semi-arid steppe climate with low
precipitation that is to some extent countered by low evaporation rates. According to Western Regional
Climate Center (WRCQ), probably the driest part of Montana is along the Clark Fork of the Yellowstone River
in Carbon County. In this area, eight miles south-southwest of Belfry, the average precipitation for a 16-year
period is 6.59 inches. In the Eastern Region, summers are short but hot and winters are long, cold, and
extremely variable. The major rivers that flow through the Eastern Region include the Missouri River,
Yellowstone River, Milk River, Clark’s Fork, Big Horn, Powder River, and Tongue River. The Missouri River,
the longest river in the United States and Yellowstone County, the most populous county in Montana, are
both included in the Eastern Region. The National Oceanic and Atmospheric Administration (NOAA)
National Centers for Environmental Information also noted that tornadoes occur almost entirely in the
Eastern Region. Blizzards are also most common in the northeastern part of the State, occurring about five
times per year. The eastern part of the State can also experi: bitterly cold temp ionall
lower than -30°F.

Major road include 94, 90, Highway 2, Highway 12, Highway 212, Highway 59, and
Highway 87. Figure 2-2 below shows the land ownership within Eastern Montana.

As mentioned previously, the Eastern Region receives lower annual precipitation compared to the western
part of the State. Precipitation is typically higher in the southeastern portion of the region compared to the
northwestern portion. The Eastern Region also experiences distinct seasons. Spring and fall tend to be
relatively short transitional periods, with mild temperatures. The Eastern Region can also experience rapid
weather changes, with significant temperature swings during these seasons. Winters in the Eastern Region
are cold, with average temperatures ranging from the 20s°F to the low 30s°F. Temperatures can drop well

Eastern Montana Region Hazard Mitigation Plan
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below freezing, and snowfall is common. Blizzards and strong winds can occur during the winter months,
creating hazardous travel iti are generally hot and dry, with average high temperatures
ranging from the upper 80s°F to 90s°F. are not and can i

exceed 100°F during the hottest months of July and August Additional geography and dimate data for
each jurisdiction within the Eastern Region can be found in the Community Profile section of each
jurisdictional annex and addendum.

Eustwen Montana

Figura2-1  Eastern Montana Region Base Map

Figure 2-2 Federal Lands and Indian Rasarvations Montana
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2.2 Populaticn

Tabl2 2-1 summarizes the estimated population and population change for the Eastern Region planning
area as a whole and for the individual counties. Data is based on the Decennial Census and American
Commurity Suvey (ACS) Five-Year Estimates data from the US Census Bureau. Carter, Falion, Musselshell,
Richland, and Yellovstone Counties have experienced significant growth over the past decade. Daniels,
Garfield, Golden Valley, Rosebud, Stillwater, Treasure, and Wibaux Counties have experienced a net
population loss. The Eastern Region was home to 25.4% of Montana's total population of 1,104,271 in 2021.
Overall, the Eastern Region is experiencing moderate growth, but the percent change varies by county
within the Eastern Region.

Eastem Montana Ragion Hazard Mitigation Plan

Table 2-1 Eastern Region Population Change
2010 2016; 2017
Cansus || Estimate || Estimate |/Estimata . Estimasta’

Big Hom

Coumy | 12865 | B4 | 1320 | 13376 | 133w | 13124 | 13198 2.6%
Cabon | 1578 | 10340 | 10466 | 10546 | 10597 | 10473 | 10488 39%
County

Carter

et 1,160 1295 1320 1318 133 1415 1349 140%
Custer

County | V6% | 1880 | ugss | msss | a9 | 86T | 11968 23%
Daniels

o 1751 1,787 1,788 1753 1,730 1,661 1739 0.7%
Dawson

P 8,966 9431 9324 9191 9017 8940 9,003 0.4%
:::"" 28% 2913 2925 2838 2921 3049 3074 5.9%
Garfield

County | 1256 1061 1,086 1141 1,036 1173 o2 241%
Golden

Valley 884 730 747 724 728 823 820 -78%
County
McCone

o 1734 1,678 1728 1630 1,7% 1729 1,805 39%

Musselshell

P 4538 4718 4,766 4807 4766 4730 4p13 5.1%
Powder

River 1,743 1,648 1,610 1619 1,607 1,694 1,759' 09%
Coun

Prairie

i 1179 1414 1325 1342 1252 1,088 1221 39%
Rck:j:"d 9,746 1392 | 1405 | 130 | 11199 | na | 1375 | 143%
Roosevelt

i 10425 | 1230 | m28 | m228 | 175 | 10794 | 10884 42%
Rosebud

s 9233 9348 9,202 9250 9,152 8329 8464 9.1%
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McCone County
Musselshell County 4730
Powdar Rivar County 1,634
Prairie County 1,088 1,145 52%
Richland County 11491 10,712 -658%
Roosevelt County 10,794 8,79 -186%
Rosebud County 8329 633 -241%
Sheridan County 3,539 3097 -125%
Stillwater County 8,963 12373 236%
Treasure County 762 1,007 322%
Valley County 7578 3346 10.1%
Wheatland County 937 2334 128%
Wibaux County 2069 1,090 163%
Yellowstone County 164731 178,358 83%
Total 280,959 293975 4.6%

Sources: US G B ACS S-year Monts i REMD

BEM PROJECTION COUNTY AGE BACE share

=y

2.4 Economy

Figure 2-3 displays a breakd of the total emp by industry ide. According to the 2020 US

Census, Montana's economy is largely based on the educational services, health care, and social assistance

industry with 120,662 people. This is followed by
i ion, and

and

retail trade with 63971 total people. Third is arts,

dation and food services with 59,115 people, followed by
and inistrative and waste

l, scientific, and

people. These four sectors comprise 56% of employment in the Eastern Region.

services with 45,656
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County 2010 9 2020 2021
Census ate  Census  Estimate  2010to
2021
Sheridan
Cotinty 3384 3,645 3,568 3574 3483 3539 3522 3.9%
Stillwater
County 9117 9342 9342 9410 9466 8,963 8916 -22%
Treasure
Coun 78 846 7%0 m 668 762 693 -3.6%
Valley
Coun 7369 7576 7,561 7532 74N 7578 7553 24%
Wheatland
Count 2168 2109 2108 2149 2142 2069 2,082 ~-41%
Wibaux
County 1017 1,143 1121 1175 1122 937 1018 0.1%
Yellowstone 2
G 147972 155344 156332 157,816 159,008 164,731 163,593 9.5%
Total 261,842 | 274244 | 275,007 276401 276,777 | 280,959 280315 6.9%
NoTES:
1 i plan, v e 2022 popr 1,725 people sccording to the ACS.
2.~ Dusing review of this plan, Yellowstone Courty noted their 2021 population estimate was not accurste due to an algorithm error by the US.
b ey tothe ACS.
US Census Bursau ACS S—year

2.3 Development Trends

The population of the Eastem Region has been consistently growing since 2010, and the Montana
Department of Commerce projects that this growth will continue through the year 2040. Please note that
the population change projections for Tribal Nations are not available. Table 2-2 below lists the projected
2040 populations of each county within the Eastern Region. Counties such as Yellowstone, Big Hom, Custer,
and Richland have seen some of the greatest concentrations of population growth and urban development
in the Eastern Region and the State, although not all these counties' populations are projected to increase
by 2040. Based on the estimates from the Montana Department of Commerce, through the year 2040,
Treasure, Powder River, Garfield, and Stillwater caunties are projected to see the highest rates of population
increase. Additional details on specific growth and development trends are provided in each county’s
respective annex and addendum.

Table 2-2 Eastern Montana 2020 Census and 2040 Projections
i 040 Pro ons c
8ig Hom County 13,124 1,178 -148%
Carbon County 10473 13,425 282%
Carter County 1415 1464 35%
Custer County 11,867 10923 -80%
Daniels County 1,661 1534 -1.6%
Dawson County 8,940 2,067 -9.8%
Fallon County 3049 2910 ~4.6%
Garfield County 1173 1481 263%
Golden Valley County 823 1,005 221%

Region Profile

Figure 2-3 Montana Industry Type by Percentage of Total Workers Employed
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Source US Cansus, 2020, Figure by WSP
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2.5 Capability Assessment

Included in this Regional HMP is a capability assessment to review and document the Eastern Region
planning area’s current capabilities to mitigate risk and vulnerability from natural hazards. By coliecting

information about existing local and tribal g programs, policies, regulations, crdinances, and
emargency plans, the planning team and MT DES can assess those activities and measures already in place
that contribute to mitigating some of the risks and vulnerabilities identified. The c: iliti is
divided into five sections: regulatory i pabiliti dministrative and technical mitigation
capabilities, finandal mitigation capabiliti ion and outreach, and mitigation partnerships. The

r-zsul!s of this assessment are :aptured in each jurisdictional annex and addendum.

Eastern Montana Ragion Hazard Mitigation Plan
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Garfield County 2007 2015

Golden Valley County w07 2022
McCone County 2014 2022
Musselshell County 2007 2022
Powder River County 2006 2015
Prairie County 2005 2013
Richland County 2014 2022
Roosavait County 2008 2017
Rosebud County 2007 2022
Sheridan County 2008 2017
Stillwater County 2010 2022
Treasure County 2007 2022
Valley County 2008 2017
Wibaux County 2014 2022
Yellowstone County 2004 2019
Regional Planning. While each county and tribe in Montana has an C

MT DES has recognized that the process of developing and updating DMA 2000 compliant HMPs can often
be beyond local and tribal capabilities and expertise. Instead of each county and tribe hiring their own
consultant, MT DES took the lead in procuring and funding a professional hazard mitigation planning
consultant through a competitive bid process. In 2022, WSP USA Environment & Infrastructure Inc. (WSP)
was selected by MT DES to provide assistance to the Eastern Region under a multi-year, multiple region
contract. As the planning consultant, WSP's role was to:

® Provide guidance on a planning organization for the entire planning area representative of the
participants;

®  Ensure the plan meets all the DMA requi as established by federal regulati llowing FEMA's
most recent planning guidance;

e Facilitate the entire planning process;

o [dentify the data requirements that the participating counties, tribes, and municipalities could provide,
and conduct the research and documentation necessary to augment that data;

* Develop and help fadilitate the public input process;

e Produce the draft and final plan documents; and

o Ensure acceptance of the final Plan by MT DES and FEMA Region VIIl.

Prior to initiating the development of this Regional HMP in 2022, a substantial coordination effort took

place to Ensure the participation of {he counties and tribes within Eastern Montana. Each jurisdiction

di as the primary point of contact. Each Coordinator was

mqu:red to undertake a coordination mle within !herr rzspe:hve counties to help fulfill DMA planmng
The county then d each of the i

cummumhes, offering them the opp! ity to parti ',, in the lop of the Regional HMP. Most

Planning Process.

3 Planning Process
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incorporated communities within the counties, as well as the tribes, chose to participate in the development
of this Regional Plan. Figure 3-1 illustrates the regional planning framework.

Requirements §201.6(b) and §201.6(c)(1): An blic i process is essential to the fan
effective plan. In order to develop a more comprehensive approach to reducing the effects of natural disasters, the
planning process shall include:

1) An ity for the public to on the plan during the drafting stage and prior to plan approval;
2) An ity for neil i ities, local and regional agencies involved in hazard mitigation activities,
and agencies that have the authority to regulate aswellas acadernia, and other private

and non-profit interests to be involved in the planning process; and
3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information.
[The plan shall document] the planning process used to develop the plan, including how it was prepared, who was
involved in the process, and how the public was involved.
i Tribal i . 7(c)(1): ion of the planning process used to develop the plan, including how it
was prepared, who was involved in the process, and how the public was involved. This shall include:
i An opportunity for the public to comment on the plon during the drafting stoge and prior to plan opproval,
lndodmy a description olhowdu Indian tribal government defined “public:*
As ities, tribal and regional agencies involved in hazard mitigation
ocdvmes. and ogzndu dmhovz the authority to requlate development, cs 1wz!! 25 businesses, acodemia, and other
private and non-profit interests to be involved in the planning process.

3.1 Background on Mitigation Planning in Eastern

The 2023 Eastern Montana Regional HMP is the first regional HMP for Eastem Montana. The plan’s
development over 2022-2023 will comply with the five-year update cyde required by the DMA 2000 going
forward and reflects mitigation priorities for the five-year span between 2023-2028.

Prior to 2023, the counties and tribes of Eastern Montana had adopted jurisdictional-specific hazard
mitigation plans over the years. Table 3-1 provides a summary of when each jurisdiction’s hazard mlhgaunn
plan was originally developed, including the most recent adoption. Inf ion on how the juri:
integrated the mitigation plan into other planning mechanisms can be found in Section 11.1 of each
jurisdictional annex or addendum.

Table 3-1 Eastern Montana Local and Tribal HMP History, Adoption, and Integration

County/Tribe Last Adoption
Big Hom County 2022
Carbon County 2021
Carter County 2022
Crow Tribe 2015
Custer County 2017
Daniels County 2016
Dawson County 2022
Fallon County 2022

Figure 3-1 Eastern ional Hazard Mitigation Planning C i k
Regional Project MT DES (Staff
Oversight and Support) Wood
Mai ot (Consultant/Project
nagem Management)

Regional Steering Subregion Subngnon i Subregion Subregion
Committee & 3 4 : 6:
Subregional Caumhs Counliu Counties Counties
Groups

County &
Tribal Planning
Teams

The Coordi from each participating county and tribe served on the Regional
Hazard Mitigation Planning Committee (HMPC), as well as convening and facilitating a County Planning
Team (CPT) or Tribal Planning Team (TPT) in concert with MT DES and the consultant team.

3.2 Government Participation

The DMA planning regulations and guidance stress that each local and tribal govemment seeking FEMA
approval of their mitigation plan must participate in the planning effort in the following ways:

« Participate in the process as part of the Regional HMPC through participation ina CPT or TPT,
o Detail areas within the planning area where the risk differs from that facing the entire area,
s Identify specific projects to be eligible for funding, and

« Have the governing board formally adopt the plan.

For the Eastern Montana Regional HMP’s HMPC, “participation” meant

e Providing input by attending and participating in HMPC meetings, separate side-bar meetings, or email
and phone correspondence;

Establishing/reconvening a local steering committee;

Providing available data requested by the HMPC coordinator and planning consultant;
Provndmg/updahng the hazard profile and vulnerability details specific to jurisdictions;

D p pdating the local mitigation strategy (action items and progress);
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e Advertising and assisting with the public input process;
e Reviewing and commenting on plan drafts; and
e Coordinating the formal adoption of the pian by the governing beards.

This Regional Plan includes the participation of most of the counties and the municipalities in Eastern
Montana as noted in Chapter 1 and detailed further in Section 3.3.1. Documantation of participation is
incdluded in Appendix B in the form of meeting sign-in sheets, meeting summaries, monthly meeting
participation, and additional documentation.

3.3 The 10-Step Planning Process

The HMPC established the planning process for the Eastern Montana Region HMP using the DMA planning
requirements and FEMA's associated guidance. This guidance is structured around a four-phase process:

1
2]
3]
4

Organize Resources

Assess Risks

Develop the Mitigation Plan

Implement the Plan and Monitor the Progress

Into this four-phase process, WSP integrated a more detailed 10-step planning process used by FEMA's
Community Rating System (CRS) and FMA programs. Thus, the modified 10-step process used for this plan
meets the requirements of all of FEMA's HMA grant programs, the CRS program, and flood control projects
authorized by the US Army Corps of Engineers. Additionally, FEMA's May 2023 Local Mitigation Planning
Handbook recommends a nine-task process within the four-phase process. Table 3-2 summarizes the four-
phase DMA process, the detailed CRS planning steps and work plan used to develop the plan, the nine
handbook planning tasks from FEMA's 2023 Local Mitigation Planning Handbook, and where the results are
captured in the Plan. Tribal elements of the Regional HMP were designed to be fully compliant with the
requirements of 44 CFR 201.7 as detailed in FEMA's 2019 Tribal Multi-Hazard Mitigation Planning Guidance.
The sections that follow describe each planning step in more detail.

Table 3-2 Mitigation Planning Process Used to Develop the Regional Hazard Mitigation Plan

Eastern Montana B‘gbﬂ Hazard Mim‘ tion Plan

FEMA 4 Phasa CRS ing Steps FEMA Local Mitigation 4
Guidance (Activity 510) Handbook Tasks (44 CFR Part 201) Locslonin Hlee
Phase L: Organize | Step 1. Organize Resources | 1:Determine the Planning Area and Chapters 1,2and 3
Resources Resources
2:Build the Planning Team 44 CFR. Chapter 3, Section
201.6(c)(1) 331
Step 2. Involve the public 3: Create an Outreach Strategy 44 CFR Chapter 3, Section
201.6()(1) 331
Step 3. Coordinate with 4: Review Community Capabilities 44 Chapter 3, Section
Other Agencies CFR 201.6(b)(2) & (3) 33.1 and annexes
Phase Il: Assess Step 4. Assess the hazard 5: Conduct a Risk Assessment 44 CFR Chapter 4 and annexes
Risks Step 5. Assess the problem | 201.6(c)(2)() 44 CFR 201.6(c)(2)() & i) | Chapter 4 and annexes
Phase lll: Develop | Step 6. Set goals 6: Develop a Mitigation Strategy 44 CFR | Chapter 5, Section 5.2
the Mitigation Step 7. Review possible 201.6(c)(3)(); 44 CFR 201.6(c)3)(i); and | Chapter 5, Section 53
Strategy activities 44 CFR 201.6(c)3)Gif)
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FEMA 4 Phase CRS Planning Stej
Guidance ity 210) || HandbookTasks (44 CFR part207) || Mocetionin Plan
Step 8. Draft an action plan Chapter 5, Section
533 and annexes
Phase V: Adopt | Step 9. Adopt the plan & Review and Adopt the Plan Chapter 6
andImplement | Step 10.Implement, 7:Keep the Plan Current Chapter 6
the Plan vakiats) e 9 Create a Safe and Resiient Chapter 6
Community 44 CFR 201.6(c)4)
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In these instances, WSP viorked closely with the CPT's representing those jurisdictions to ensure there were
additional onz-on-one meetings and plan revizw sassions scheduled to gather input and ensure their
annexes and addendums accurately reflected those jurisdictions hazard risks (se2 Appendix A).

Neighboring communities, local and regional agencies invalved in hazard mitigation activities, and agencies
that have the authority to ragulate development as well as businessas, academia, and other private and
non-profit interests were also invited to partidpate and provide input. In eastern Montana, neighboring
communities included Philips, Petroleum, Fergus, Judith Basin, Meagher, Sweetgrass, and Park caunties.
Both MT DES and Golden Valley, Musselshell, Garfield, and Valley counties (that barder these counties)
invited the jurisdictions to participate in the online public survey and to review the publ‘c review draft plan
MT DES also extended the public review period to ensure these i had additi
time to review and provide input on the plan. Additional invitations were extended as appropriate to other
federal, state, tribal, and local stakeholders, as well as to members of the public, throughout the planning
process but specifically through invites to the planning meeting series, announcements distributed during
the circulation of the public survey, and social media posts and ised to all stakehold
groups during public review (e.g, email invitations, save the date flyers, etc). A full fist of local government
departments and stakeholders that participated can be found in Appendix A. More details with
documentation of participation induded are in Appendix B.

During the advertisement of the planning meetings and the circulation of the online public survey, MT DES,
the HMPC, and the CPTs and TPTs targeted outreach to inform and involve underserved and socially
vulnerable populations throughout the counties in eastern Montana through email invitations, follow-up
phone calls, and public survey reminders. Stakeholder groups that represent underserved and sodially
wvulnerable populations were actively engaged in the urban areas of Eastern Montana, such as Billings and
Miles City. This allowed for a more comprehensive unders(andmg of the dNerse needs and perspectives of
vulnerable populations, such as the elderly, veterans, population, and k families,
facilitating the d of more equitable and effective i ions and policies. For example,
planning efforts were made to schedule additional in-person mitigation strategy planning meetings in
Eastern Montana to enhance participation and engagement among the more rural counties in the region
compared to the central and westem regions. These small, rural, and isolated communities typically lack the
opportunity to attend in-p p three additional meetings were srheduled in Sidney,
Wolf Paint, and Miles City to maximize input from holders that rep lations and
from local community leaders (e.g., Council members, County Commissioners). Two of the five mitigation
strategy planning meetings were also held at a senior center (i.e,, Roosevelt Aging Services/Senior Center)
and community health center (i.e, Billings Riverview Health) to attract participation from underrepresented
and socially vulnerable communities that best represent the health care and elderly community, group care
homes, and health care leaders in eastern Montana. However, given there are over 45 jurisdictions across
Eastern Montana that consist of mostly small, rural, and isolated communities, additional effort during the
plan implementation process will focus on continued targeted outreach and engagement with the

groups that rep the and sodially vulnerable populations in these rural

counties.

The community-based organizations and medical clinics that represent vulnerable populations in eastem
Montana who were invited to participate in the planning meetings are [isted below (those noted with an
asterisk also participated in the meetings):

o Faith Lutheran Home*

«  Milk River Group Homes*

Easter Montana Region Hazard Mitigation Plan

33.1 Phase 1: Organize Resources

Planning Step 1: Org-iu h Planning Effort

With each jurisdi s to developing a Regional Plan, WSP worked with MT DES and each
County and Tribal gency Coordi to establish the and i for
the process. Organizational efforts were initiated with each county to inform and educate the plan
participants of the purpose and need for the Regional HMP. The planning consultant held an initial
conference call using Microsoft Teams (Teams) to convene the HMPC discuss the organizational aspects of

the planning process with the g C and review plan pamcxpanm
expectations. Following FEMA planning gundan:e, MT DES and the directed each participati
county and tribe to develop their respective planning teams, comprised of representative <ounty. tnbal and
municipal staff members, prior to this meeting to ensure compl ion and active particip

in the plan update process. In some instances, small jurisdictions with llmlled staff capacity agreed to have
Cuunty staff represent their community, and in eastern Montana it is common that one staff at one

isdiction may rep multiple jurisdictions in an official capacity in their day-to-day role. Numerous
small jurisdictions were invited to participate in all planning meetings, but had County representatives, often
the County DES Coordinator represent them during the planning process. These small jurisdictions and the
counties that represented them during the planning meetings and workshops are listed below:

e City of Baker (Fallon County) e Town of Medicine Lake (Sheridan
o Town of Bear Creek, Town of Joliet County)
(Carbon County) e Town of Nashua (Valley County)
* Town of Bridger (Carbon County) * Town of Hysham (Treasure County)
e Town of Fromberg (Carbon County) * Town of Lavina (Golden Valley County)
e Tawn of Flaxville (Daniels County) e City of Plevna (Fallon County)
«  City of Glendive (Dawson County) « City of Plentywood (Sheridan County)
e Town of Ekalaka (Carter County) « Town of Ryegate (Golden Valley County)
= City of Hardin (Big Horn County) e Town of Roundup (Musselshell County)
e Town of Ismay (Custer County) *  Town of Melstone (Musselshell County)
= City of Lodge Grass (Big Hom County) *  Town of Opheim (Valley County)
o Town of Bainville (Roosevelt County *  Town of Outlook (Sheridan County)
o City of Colstrip (Rosebud County) e Town of Scobey (Daniels County)
o Town of Circle (McCone County) *  Town of Sidney (Richland County)
e City of Forsyth (Rasebud County) o Town of Westby (Sheridan County)
*  Town of Fairview (Richland County) e Town of Wibaux (Wibaux County)

Planning Process
*  Milk River Inc.*
e Prairie Ridge Village*
o Salvation Army
* American Red Cross*
s Prairie Community Hospital
e Powder River Clinic
= Glasgow Clinic
e Nemont Manor
o Riverstone Health*
® St Vincent's Hospital
« Billings Clinic*
s Big Sky Economic Development

dditional stakeholder groups that Inerabl ions for each of the respective counties are
referenced in the annexes and addendums.

Medla platforms that use an innovative approach and commit to inclusivity are able to leverage their

f to reach vulnerable p ions. Being able to ensure that their communication resonates with a
wide range of audiences is important in the planning process. The community-based media platforms who
were invited to participate in the planning meetings are listed below:

*  KATL Radio
*  KVCK Radio

Through targeted outreach efforts, stakeholders can be informed throughout the plan development
process. Outreach can facilitate partnerships and collaboration among various stakeholders, fostering a
sense of shared responsibility and collective action towards mitigation goals. This can result in greater
resource mobilization, improved coordination of efforts, and a better approach to risk reduction. Additional

media plk that were d in each of the ive counties are referenced in the annexes and
addendums.
Throughout the plan lof process, amongst the CPTs and TPTs occurred through

a combination of face-to-face meetings, virtual meetings, conference calls, phone interviews, planning
ksh and email d Dunng the kickoff meehng. WSP presented information on the
scope and purpose of the plan update, the participati of HMPC bers, and the p

project work plan and schedule. Each CPT and TPT were also required to complete a Plan Update Guide and
submit relevant plans and program documentation related to their current HMP, particularly for plans that

integrated the previous HMP. A plan for public i (Step 2) and ination with other agencies
and departments (Step 3) were discussed. During the kickoff meeting, the HMPC reviewed the hazard
ion for each jurisdiction and the Eastern Region and refined the [ist of identified

hazards to mirror that of the Mon!ana Multi-Hazard Mitigation Plan. In follow-up to the meeting,
partidpants were provided a Geographic Information Systems (GIS) needs worksheet to facilitate the
collection of information needed to support the plan update, and a summary of the conference call.
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Following the intial coordination efforts, a series of planning workshops were held during the plan’s
davelopment between Mercn 2022 and August 2023. The meeting schedule and topics are listad balow. In
addition, monthly conferenca calls were hald with the Emeargency Menagemen: Coordinators, M7 OES and
WSP to the pr including uztoming milstenes 2nd information needs. The sign-in she
maating summarizs, and ageadas for each of the m2etngs are documented in Apuendix B. HMPC planning
viorkshops werz scheduled as follaws.

*  Workshop #1: Kickoff Meeting

- August9,2022
. kshop #2: Hazard ification and Risk A and Goals Update
- December 14, 2022
- The purpose of this workshop was to review the results of the risk assessment and review and
update/develop goals.

»  Workshop #3: Mitigation Strategy Update

- Five in-person workshops were held in the Eastern Region:
o April 3, 2023 - Billings, Montana
o April 4, 2023 - Sidney, Montana
o April 5, 2023 - Wolf Point, Montana
o April 6, 2023 - Miles City, Montana
o April 7, 2023 - Billings, Montana
- This workshop focused on the update of the mitigation strategy and brai ing new
actions to include in the Regional HMP.

To further suppl the ings, the WSP developed a project website to help explain the background

details of the project, provide education and i ion on the p of hazard mitigation planning,

advertise public outreach efforts, and post-meeting materials and plan documents to be available for

review. Each CPT and TPT were also asked to advertise the project website to inform and involve their

keholders and their ities. Figure 3-2 shows a snapshot of the homepage of the project website,
‘mitigationplanmt.com.

which is also available at miti

Eastern Montana Ragion Hazard Mitigation Plan
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The public survey included a question on ranking hazard significance. The results generally track with the
significance levels noted in Chaptar 4 of this Plan, with sevem winter weather, sevare summer weather,
wildfire, and drought rated the most significant, and tornado and windstorms and flooding rated medium
significance. The foilowing graph is a display of the results from Question 17, which asked what typas of
mitigation actions should have the highest priority in the Eastarn Region HMP. The results indicate that
electrical power resiliency, imprave relfiability of communication systems, and public education awarenass
were popular mitigation topics with the public Figure 3-3). The full results of the survey are induded in
Appendix C.

Eastern Montana Region Hazard Mitigation Plan
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Figure 3-2 Montana Hazard Mitigation Project Website
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Data Source: WP (mitigationplarmt.com)

In some cases, HMPC ings were suppll d with additional ti emails, and telephone
discussions to further engage the munidipalities in the process. During the supplemental meetings, MT DES
and the CPTs and TPTs worked on the Plan Update Guides and later in the process Plan Revision Needs
Lists designed to capture additional and more detailed information on county capabilities, hazard risks,
mitigation actions, and outreach efforts. As previously noted, the Fort Peck Tribes, Northern Cheyenne Tribe,
and Wheatland County elected not to participate in the Regional Plan. Wheatland County recently updated
their county HMP in 2021 and had limited staff resources. The Northern Cheyenne Tribe elected not to
participate due to limited staff and resources, and the Fort Peck Tribes are currently updating their plan as
part of a separate process.

Planning Step 2: Involve the Public

The 2022-2023 planning process was an open one, with the public informed and involved throughout the
process. In some cases, the HMPC meetings included members of the public and/or local media. Public
outreach induded social media natices, a public survey, and a public comment form to allow the public the
opportunity to share comments on the draft plan.

2022 Public Survey
Early in the planning process, a public survey was developed as a tool to gather public input. The survey
was for the public to provide feedback to the CPTs and TPTs on topics related to hazard concems and
reducing hazard impacts. The survey provided an opportunity for public input during the planning process,
prior to the finalization of the plan update. The survey gathered public feedback on what hazards concem
them and solicited input on strategies to reduce their impacts. The survey was released as an online tool in
September 2022 and dosed in December 2022. The counties and tribes provided links to the public survey
by distributing it using social media, email, and posting the link on websites. In total, 407 survey responses
were received and shared with the CPTs and TPTs to inform the process.

Figure3-3  Eastarn Montana Public Survey Results
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Prior to finalizing, a draft of the region2l plan was made available to the public for review and comment
from February 21, 2024, to March 29, 2024 (over 1-month comment period}. The plan was placed on tha
MT DES web page, on the MTDES website (mitigationplanmt.com), as well as via an online engagement
space, as shown in Figure 3-4. The counties used social media and email blasts to announce the public
comment period. An online feedback form was provided to collect spacific comments. One comment from
the City of Sidney was received through the form, and no additonal email or public comments were
provided. The one comment received on the plan notad a minor error in reference to the City of Sidney that
was corrected; no other meaningful changes wera made to the HMP or its Annexes.

Figure3-4  Regional Hazard Mitigation Plan Virtual Public Englglrnmt Space

Planning Step 3: Coordinate with Other Depar and Agend

Early in the planning process, the HMPC ined that data collecti itigation strategy develog

and Plan approval would be greatly enhanced by inviting state and federal agendies and other organizations
to partidipate in the process. Neighboring communities, tribal and regional agencies involved in hazard
mitigation activities, agendies that have the authority to regulate development, as well as other businesses,
academia, and private and NGO organizations, were also invited to provide feedback. Based on their
involvement in hazard mitigation activities or their role in land stewardship in the Eastem Region,
representatives from several state and federal agencies and local buslnesses were induded in the HMPC in
2022 and are noted in Appendix A. Many of these stakehold ipated in planning ings or were
provided an opportunity to review the draft plan before it was I'nahzed If they did not have an oppartunity
to review the plan during early stakeholder engagement efforts, they were provided the plan during the
public review period. Some of the State and Federal agencies, which were invited to participate in the
process, provided data and information for the Plan update, or provided feedback on the Plan include:

FEMA Region VIll
EPA

« Montana Department of Natural .
Resources & Conservation (DNRQ) o
Montana Department of Transportation e US Forest Service
.
.

s Montana Bureau of Mines & Geology US Air Force
Montana Fish, Wildlife, & Parks Bureau of Indian Affairs
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vulnerabilities identified. The results of the updated capability assessmant are captured in each annex and
addendum.

During this phase, the tribes and participating jurisdictions reviewed hazad significance levels, as described
in Chapter 4, to determine if any changes in priorities were needed. Additionsl feedback on priority levels
was solicited during Waorkshop #2, using an anline poliing tool and in-person during Workshap #3.

333 Phase 3: Develop the Mitigation Plan

Planning Steps 6 and 7: Set Goals and Review Possible Activities

WSP fai a week of di ion sessions kshop #3) with the HMPC that descnhed the purpose
and the process of developing planning goals, a h range of miti and a
method of selecting and defendir itigation actions using a series of selection criteria.

This process was used to update and enhance the mitigation action plan for each jurisdiction and tribe,
which is the essence of the planning process and one of the most important outcomes of this effort. This
process isted of five mitigation strategy worksh led across the Eastern Montana region,
including several meetings scheduled and advertised in rural communities (e.g., Sidney, Wolf Point) and at
senior centers and community health facilities. The action plans are detailed in each county and tribe annex
and addendum; the process used to identify and prioritize mitigation actions is described in greater detail
in Chapter 5 Mitigation Strategy.

During this phase the tribes and participating jurisdictions reviewed mitigation action priority levels, as
described in Chapter 5, to delermme |i any changes in priorities were needed using a mmgahon action
status tool. The tribes and particj dictions also developed and prioritized new ion actions.
Figure 3-5 shows the CPTs and TPTs developing new mitigation actions dunng the Workshop #3 series in
Eastern Montana.

Eastem Montana Region Hazard Mitigation Plan
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s Bureau of Land Management o NOAA/NWS
» Bureau of Redamation * US Army Corps of Engineers

Coordination with certain agencies occurred on a regular basis during the planning process, induding a bi-
weekly (and weekly in the initial months of the project) coordination call with WSP, MT DES and other
stakeholders. Other federal stakeholders that participated in these meetings included FEMA Region VIIl, the
Environmental Protection Agency (EPA), and the US Army Corps of Engineers (USACE). Other stakeholders

included private NGOs (i.e, | ics), and a Iting firm mvolved in the update of fhe
Montana State Multi-Hazard Mitigation Plan. USACE rep ives also participated in regional miti
strategy workshops, including providing i ion on funding prog and ions for partnerships

on mitigation actions.

Other Community Planning Efforts and Hazard Mitigation Activities

Coordination with other community planning efforts is an important aspect of mitigation planning. Hazard
mitigation planning involves identifying existing policies, tools, and actions that will reduce a community’s
risk and vulnerability to natural hazards. Each county, the tribes, and most municipalities in the Region use
a variety of comp ive planning hanisms, such as master plans and ordinances, to guide growth
and development. Integrating existing planning efforts and mitigation policies and action strategies into
this plan esubrshes a credible and comprehenswe plan that ties into and supports other community
P Thed of this plan incorp i from the following existing plans,smd:as,
reports and initiatives as well as other relevant data from neight ities and other juri
Examples of this indude.

County comprehensive plans

Community Wildfire Protection Plans (CWPPs)
Montana State Multi-Hazard Mitigation Plan (2018)
Existing Local and Tribal HMPs

Montana Forest Action Plan (2020)

Montana Climate Solutions Plan (2020)

Other d iewed and cited, as
Steps 4 and 5, which indude the hazard identi
are noted in Appendix E References.

pprop iate, during the collection of :ata to support Planning
1 arabili e i

332 Phase 2: Assess Risks

Planning Steps 4 and 5: Identify the Hazards and Assess the Risks

WSP led the HMPC and CPT/TPTs to identify and document all the hazards that have, or could, impact the
planning area. The existing county and tribal HMPs, and the Montana State Multi-Hazard Mitigation Plan
provided a knowledge basis for many of the hazard profiles. Where data permitted, GIS was used to display,
analyze, and quantify hazards and vulnerabilities. Quantitative spatial analyses for dam inundation, flood,
earthquake, and wildfire hazards were performed by WSP that included an analysis of flood risk based on
the Digital Flood Insurance Rate Maps (DFIRMs), where available. A more detailed desaription of the risk
assessment process and the results are incduded in Chapter 4 Hazard Analysis and Risk Assessment.

Also induded in the Eastern Regional HMP is a capability assessment to review and document the planning
area's current capabilities to mitigate risk and vulnerability from hazards. By collecting information about
existing g prog policies, lati ordinances, and emergency plans, the HMPC can
assess those activities and measures already in place that contribute to mitigating some of the risks and
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Figure3-5  Eastern HMP ps - Mitigation Strategy Update

Data Source: WSP 2023

Planning Stap 8: Draft an Action Plan
Based on input from the HMPC regarding the draft risk assessment and the goals and activities identified
in Planning Steps 6 and 7, WSP produced a complete first draft of the Eastern Regional Plan. This complete
draft was shared for HMPC and CPT/LPT review and comment by email from the consultant and posted on
the pm)edwebsute and cloud-based share drive. During this time, MT DES and WSP identified areas where
meetings and additional data was needed in the plan, and then collected that data
and input and incorporated the final revisions. Comments were integrated into the second draft, which was
advertised and distributed to mllect public input and comments. Other agendies and neighboring county
were also invited to comment on this draft. WSP integrated
comments and issues from lhe public, as appropriate, along with additional internal review comments and
produced a final draft for MT DES and FEMA Region VIl to review and approve, contingent upon final
adoption by the governing boards of each participating jurisdiction.
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334 Phase 4 Implement the Plan and Monitor Progress

Planning Step 9: Adcpt the Plan

To secure buy-in and officially imglement th2 plan, the plan wz; adopted by the governing baards of each

participating jurisdiction. As the adoption precess follaws the FEMA plan review and approval, copies of the

adoptian resolution will be included elactronically in Appendix D.

Planning Step 10: implement, Evaluate, and Revise the Plan

The true worth of any mitigation plan is in the effectiveness of its i Each rec

action indudes key descriptors, such as a lead manager and possible funding sources, to help initiate

|mplementauon Progress on the implementation of specific actions identified in the plan is captured in a
ion and the mitigation action plan y table in Chap(er 5 Mlugahon StJalegy An overall

strategy is described in Chapter 6 Plan Adoption, and

Finally, there are numerous organizations within the Eastern Region whose goals and interests interface
with hazard mitigation. Coordination with these other planning efforts, as addressed in Planning Step 3, is
important to the ongoing success of this plan, and mitigation in Eastern Montana and is addressed further
in Chapter 6. A plan update and maintenance schedule and a strategy for continued public involvement are
also included in Chapter 6, and specifics are also in the annexes for the participating counties and tribes.

3.4 Tribal Mitigation Planning Process

The Eastern Montana Regional HMP meets the requi for Tribal Mitigation Plans described in Title
44 of the Code of Federal Regulations, Section 201.7 (44 CFR § 201.7). Under the Sandy Recovery
Improvement Act of 2013, federally recognized tribal governments could obtain their major disaster
declaration lor the first time, enabling them to apply to FEMA for disaster assistance independent of the
state i a declaration. The Tribal Mitigation Planning Handbook outlines a 7-step planning process
for the development of mitigation plans, which meet the needs of tribal governments. These 7 steps are
summarized in Table 3-3.

Table 3-3 Tribal Mitigation Planning 7-Step Process

1 Describe your community Describe the planning area, Tribal assets, and any unique
characteristics of your Tribe.
2 Identify your hazards Figure out what natural hazards could occur in your planning area.

3 Explain impacts that hazards | Describe what the natural hazards could do to your people, property,
can have on the community and land and determine the Tribe's biggest hazard concerns.

4 Review your current capability | Inventory your Tribe's plans, policies, and programs that could be
to mitigate the impacts used to protect your communi
5 Develop the strategy Keeping in mind your risks and your capabilities, identify your Tribe’s
mitigation goals and actions.
6 Develop an action plan Prioritize your actions and develop the details to assist with
implementation.
7 Keep track of progress Observe and record progress in implementing your mitigation

program using a defined method and schedule.

Montana Eastam Region Hazard Mitigation Plan
Hazard Identification and Risk Assessment

4 Hazard Identification and Risk Assessment

As defined by the Federal Emergency Management Agency (FEMA), risk is a combination of hazard,
wvulnerability, and exposure. “It is the impact that a hazard would have on people, services, facllities, and
structures in a community and refers to the likelihood of a hazard event resulting in an adverse condition
that causes injury or damage.”

The risk assessment process identifies and profiles relevant hazards and assesses the exposure of lives,
property, and infrastructure to these hazards. The process allows for a better understanding ul a
Jjurisdiction’s potential risk to hazards and provides a fr k for developing and prioritizing

actions to reduce risk from future hazard events.

This risk assessment builds upon the methodology described in the 2013 FEMA Local Mitigation Planning
Handboak, which re ds a four-step process for cond! arisk

1. Describe Hazards
Identify Community Assets
Analyze Risks

s W

Summarize Vulnerability
Data collected through this process has been incorporated into the following sections of this chapter:

Section 4.1 Hazard Identification identifies the hazards that threaten the planning area and describes why
some hazards have been omitted from further consideration.

Section 4.2 Hazard Profiles discusses the threat to the planning area and describes previous occurrences of
hazard events, the likelihood of future occurrences, and the Region's vulnerability to particular hazard
events.

Additional County Annexes include a summary of ity assets i population, building stock,
critical facilities, and historic, cultural, and natural iditional details on ility to specific

hazards where they vary from those of the Region are noted in the annexes.

4.1 Hazard Identification

Requirement 201.6(c) 2)(i):

The risk assessment shall include o] description of the type of all natural hazards that can offect the jurisdiction.

4.1.1 Results and Methodology

Using existing hazards data, plans from participating jurisdictions, and input gained through planning and
public meetings, the County and Tribal Planning Teams (CPT/TPTs) agreed upan a list of hazards that could
affect the Region.

Eastern Montana Region Hazard Mitigation Plan
Planning Process

3.5 EPA Regional Resilience Toolkit

The EPA in partnership with FEMA, has developed the Regional Resilience Toolkit to focus on the

P of resilient ities on the regional scale at which disasters happen. As stated in the
toolkit, with more and more communities facing the effects of disasters, decision-makers and community
members need tools and guidance to help them take action that can protect them from natural disasters
while also creating great places to live, work, and play. This Regional Resilience Toolkit provides:

« A coordinated process for meeting many different state and federal planning requirements.

* Communication and outreach guidance and resources for engaging a broad coalition of
stakeholders across a region.

* Guidance for project teams who are
and implementing projects.

e Clear information and tools that can be used with an advisory group and bring in decision-makers
and community leaders to guide the overall action plan and ensure its successful implementation.

e Detailed appendices with worksheets to help inform and guide work, as well as additional
information and resources for each step.

writing required plans,

The toolkit includes five steps designed so that users can follow at any point of the process depending on
their progress with community resilience planning. These five steps are shown in Figure 3-6 below:

Figure 3-6 EPA Regional Resilience Toolkit Planning Steps

R

Source: EPA Toolit, toolk

The toolkit also relies in part on engaging state and federal partners who have funding, policies, and
programs intended to support local efforts to create inable and resilient ities, helping to

supplement the mitigation strategy of this regional HMP. Like the FEMA mitigation planning process, the
steps of the resilience toolkit are intended to ideally work in a continuous loop improving planning and
community resilience over time. This is a valuable tool for the development of the Eastem Montana Regional
HMP, due to the large scale of the planning area and the history of hazards that have had regional impacts.
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Hazards data from FEMA, Montana Disaster and Emergency Services (DES), the 2018 State of Montana
Multi-Hazard Mitigation Plan, approved county and tribal plans from the particdpating Easten Region
counties, and many other sources were examined to assess the significance of these hazards to the planning
area. The hazards evaluated in this plan include those that have occurred historically or have the potential
to cause significant human and/or monetary losses in the future.

The final list of hazards identified and investigated for the 2022/2023 Eastern Region Multi-Hazard
Mitigation Plan indludes:

e Communicable Disease e Severe Summer Weather
® CyberAttack o Severe Winter Weather

o Dam Failure e Human Conflict

e Drought e Tomadoes & Windstorms
s Earthquake o Transportation Accidents
e Flooding e Volcanic Ash

* Hazardous Materials Incidents *  Wildfire

® landslide

Members of each CPT and TPT used a hazards worksheet to rate the significance of hazards that could
potentially affect the region. Significance was measured in general terms, focusing on key criteria such as
the likelihood for future occurrences of the event, frequency of past occurrences, geographical area
affected, and damage and casualty potential. Table 4-1 represents the worksheet used to identify and rate
the hazards and is a composite that includes input from all the participating jurisdictions. Note that the
significance of the hazard may vary from jurisdiction to jurisdiction. The County Annexes indude further
details on hazard signifi by county and i

Table 4-1 Eastern Region Hazard Significance Summary Table

Hazard Geographic Area Magnitude/ Se Probability Significance
Communicable Disease Extensive Critical Occasional Medium
Cyber-Attack Significant Critical Occasional Medium
Dam Failure Significant Limited Unlikely Low
Drought Extensive Critical Highly Likely High
Earthquake Significant Limited Likely Low
Flooding Limited Critical Likely High
Hazardous Material | Limited Negligible Highly Likely Low
Incidents
Landslide Limited Negligible Occasional Low
Severe Summer Weather. | Extensve Critical Highly Likely | High

hail, excessive heat, heat,
heavy rain, fightning
Severe Winter Weather: | Extensive Critical Highly Likely Medium
blizzard, cold/wind chill,
extreme cold/wind chill,
heavy snow, ice storm,
winter  storm,  winter

weather

Human Conflict (Terrorism, | Significant Critical Occasional Medium
Civil Unrest, etc)

Tornadoes & Windstorms _| Extensive Critical Highly Likely High
Transportation Accidents | Significant Limited Highly Likely Medium
Volcanic Ash Extensive Limited Unfikely Low

Wildfire Extensive Critical Highly Likely High
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Geographic Area Probability of Future Occurrences
Negiigtle Less than 10 percent of planning area or Unlikely: Less than 1 percent probatility of occurrence in the next
isolated single-point occurrences yoar o hss 1 recurenca intanal of graatar than avery 109 yeurs.
Limited: 10 to 25 percent of tne planning area or Fited | Qigasisnul: Between a 1and 10 percent provatilty of occurrence
single-point occurrences in e next year o has & recurrence imenvel o 1110 100 years.
SiSnScant 25 to 75 peccent of planning arex or frequen: | Licely Betwoen: 10 and 90 percent probaslty of oceurrence in the
Sngle-pot occumances nact yer, or has a ecumence intenval of 11010 years
Highiz Likelz Betwaen %0 and 100 parcent probauity of
cccurranze in the next year or has 1 recurrence intenval of less than
1year.
Potential Magnitude/Severity Overall Significance

) . Lo Two o more of the criteria fal in the lower dssificaions or
ﬁm‘;’;’.‘m" ': peicentol ek s severtly the event has & minimal impact on the planning area. This rating is

ged. facities and services are unavalable forless 1 o etimes used for hazards with a minimal of unknown
than 24 hours, injuries and linesses are treatable with fint | o6 ooy rences/impacts o for hazards with minimal
aid orwithin the esponsecapabiy o theurisdicion. | T O 4To
Limited: 10 to 25 percent of property i severely damaged, furm; The criteria all mostly in the middle ranges of
fadiities and senvices lable between 1 and 7 and the event's impacts on the planning area are
days injuries and Tinesses require sophisticated medical | noticeable but not devastating. This rating s also sometimes
support that does not strain the response capability of the | utiized for hazards wich a high impact rating but an extremely low
jurisdiction, or results in very few permanent disabilities. | occurrence rating.

oot st e v o sovry | HlE T e comisendy ull ong th bigh ranes of e
for 1 to 2 weeks, injuries and llnesses overwhelm medical | Cs5fication and the event exerts significant and frequent impacts
bl M ol ool il on the planining area. This rating is also sometimes utlzed for
permanent disabilities and a few deaths. overwhelmed for | 22728 with a high psychological impact o for hazards that the
an extended period of time or many deaths ocaur. dotdion denbhies s padiodud) st
Catastrophic: More than 50 percent af property s severely
damaged, faciities and services are unavailable or
hindered for more than 2 weeks, the medical resporse
systemis overwhelmed for an extended period of time o
many deaths occur.

Extenivz: 75 10 100 percent of lanning area or cans'stant
single-point occurrences

4.12 Other Hazards Considered but not Profiled

As part of the hazard identification process, the Regional Steering Committee and CPT/TPTs also noted
other hazards that could impact the region but are not further profiled as impacts tend to be more isolated
or do not result in local, state, or federal disaster dedarations. These indude wildlife hazards associated
with human/wildlife interaction and collisions, and avalanches. Avalanche terrain exists on the far
southwestern portion of the Eastern region but typically impacts isolated and undeveloped areas.

4.13 Disaster Declaration History

As part of the hazard identification process, the Regional Steering Committee and CPT/TPTs researched
past events that triggered federal and/or state emergency or disaster declarations in the planning area.
Federal and/or state disaster declarations may be granted when the severity and magnitude of an event
surpasses the ability of the local govemment to respond and recover. Disaster assistance is supplemental

and sequential. When the local s capacity has been surpassed, a state disaster declaration may
be issued, allowing for the provision of state assistance. Should the disaster be so severe that both the local
and state g * capadities are ded, a federal or disaster decl may be issued

allowing for the provision of federal assistance.

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

Montana Eastem Region Hazard Mitigation Plan
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A USDA declaration will result in the implementation of the Emergency Loan Program through the Farm
Services Agency. This program enables eligible farmers and ranchers in the affected county as well as
contiguous counties to apply for low interest loans. A USDA declaration will automatically follow a major
disaster dedaration for counties designated major disaster areas and those that are contiguous to declared
counties, including those that are across state lines. As part of an agreement with the USDA, the SBA offers
low interest loans for eligible businesses that suffer economic losses in declared and contiguous counties
that have been declared by the USDA. These loans are referred to as Economic Injury Disaster Loans.

Table 4-2 provides i ion on federal and disasters dedared in the Eastem Region
counties between 1953 and 2022. Table 4-3 provides information on state emergencies and disasters
declared in the Central Region and documented in the 2023 SHMP update.

Table 4-2 Federal Disaster Dedarations in the Eastern Region, 1953-2022

Yaar Declarstion Title Kesiea! Area Impactsd

1975 Rains, Snowmelt, Stomms & Flooding | DR-472-MT Wheatland

1977 Drought EM-3050-MT Golden Valley, Musselshell

1978 Flooding, Severe Storms DR-558-MT Big Hom, Carbon, Powder River, Rosebud,
Stillwater, Treasure, Yellowstone

1986 Heavy Rains, Landslides & Flooding Daniels, Dawson, Valley

1986 Severe Storms & Flooding McCone, Rosebud, Valley

1997 Severe Storms, Ice Jams, Snow Melt, | DR-1183-MT All counties in Eastem Reglon

Flooding

1999 Fishel Creek Fire Complex FSA-2266-MT Musselshell

2000 Willie Fire FSA-2326-MT Carbon

2000 Wildfires DR-1340-MT Most counties in Eastem Region except
Daniels, Dawson, McCone, Prairie, Richland,
Sheridan, Valley, and Wibaux

2000 ‘Winter Storm DR-1350-MT Carter, Fallon, McCone, Richland, Roosevelt,
Sheridan, Wibaux

2001 Severe Storms DR-1377-MT BigHom

2003 Missouri Breaks Fire Complex FM-2483-MT Garfield

2005 Hurricane Katrina Evacuation EM-3253-MT Statewide

2006 Saunders Fire FM-2652-MT Stillwater

2006 Derby Fire FM-2671-MT Stillwater

2006 Emerald Hills Fire FM-2669-MT Yellowstone

2007 Ford Road Fire FM-2723-MT Yellowstone

2008 Severe Winter Storm DR-1767-MT Carter, Custer, Fallon, Powder River

2009 Eagle Mount Fire FM-2837-MT Stillwater

201 Severe Storms and Flooding DR-1996-MT All counties in Eastem Region

2011 Canyon Creek Fire FM-2950-MT Yellowstone

2012 Dahl Fire FM-2988-MT Musselshell

2012 Ask Creek Fire FM-2989-MT Powder River, Rosebud

2012 Montana Wildfires DR-4074-MT Rosebud, Powder River

2013 Flooding DR-4127-MT Musselshell, Rosebud, Custer, Dawson,
McCone, Valley, Garfield

2014 Ice Jams and Flooding DR-4172-MT Stillwater, Wheatland, Golden Valley,
Musselshell, Rosebud, Prairie, Dawson,
Richland

2014 Severe Storms, Straight-Line Winds, | DR-4198-MT Carter, Musselshell, Valley

and Flooding

e
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2015 Tomado DR~4275-MT Falien
2017 Lodgapole Fire Complex FA-5194-MT Garfisld
2013 Flooding DR353-MT Valley
2018 Flooding DR-4405-MT Cachon, Custer, Geklen Valley, Mussekhzll
Treasure
2019 Flooding DR-4437-MT Daniels. Vailey, McCone, Power River,
Tneasure, Stilhvater
2020 Covid-19 EM-3476-MT Statewide
2020 Covid-19 Pandemic DR-4508-MT Statewide
2020 Snider/Rice Fire Complex FM-5345-MT Custer, Powder River, Rosebud
2020 Huff Fire FM-5343-MT Garfield
2020 Bobcat Fire FM-5344-MT Musselshell, Yellowstone
| 2020 | Falfing Star Fire FM-5324-MT Stillwater, Yellowstone
2021 Poverty Flats Fire FM-5403-MT Big Hom
2021 Straight-Line Winds 4608-DR-MT Garfield, McCone, Roosevelt, Richland,
Dawson
2021 Draw Fire FM-5392-MT Carbon
[2021 | Richard Spring Fire FM-5406-MT__| Rosebud
2021 Richard Spring Fire 4623-DR-MT Rosebud, Big Hom
2021 Buffalo Wildfire FM-5399-MT Yellowstone
2022 Severe Storms and Flooding DR-4655-MT Carbon, Stillvater, Yellowstone
Source: FEMA
Table 4-3 State-declared ies and di: p d in the 2023 SHMP
Hazard State Declaration County
1978 | Flood £0-13-78 PA-ST-78-12 | Petroleum County
1978 | Flood E0-13-78 PA-ST-78-11 | Petroleum County (Winnett)
1979 | Flood PA-ST-79-10 Fergus County (Denton)
1979 | Flood PA-ST-79-11 Petroleum County
1991 | Flood EO-15-91 MT-2-91 Blaine County
1991 | Flood EO-33-91 MT-4-91 Blaine County
1991 | Flood £O-12-91 MT-1-91 Teton County
1992 | Drought EO 13-92 Statewide
1993 | Drought EO 14-92 Statewide
1994 | Flood EO-04-94 MT-1-94 Petroleum County
1998 | Flood E0-10-08 | MT-2-98 Hill County
2005 | Flood EO-11-2005 | MT-2-05 Chouteau County
2010 | Flood £0-21-2010 | MT4-10 Petroleum County
2018 | Cold & Blizzard | EO 5-2018 Blackfeet Nation, Fort Belknap Reservation, Northem
Conditions Cheyenne Reservation, Glacier County, Golden Valley
County
2018 | Flood EO-20-2018 Cascade County, Lewis and Clark County, Lewis and
Clark County (Great Falls)
2018 | Flood EO-11-2018 Fort Belknap Indian Reservation, Town of Chester,
Counties: Pondera, Hill, Blaine, Valley, Toole, Liberty,
Petroleum
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Haza State Declaration County (Town)

2018 | Flood £0-11-2018 Liberty County (Chester)
2019 [ Severe Winter | EO 15-2019 Statewide

Weather
2019 | Flood EO-13-2019 Teton County
2020 | Wildfire EO-8-2020 Statewide
2021 | Wildfire EO-12-2021 Statewide
2021 | Drought EO 11-2021 Statewide
2022 | Harsh Winter EO 1-2022 Statewide

Conditions

Source: State of Montana

4.14 National Risk Index Overview
During the 2022/2023 planning process a relatively new online risk assessment tool became available from
FEMA. The National Risk Index (NR) is a dataset and online tool that helps illustrate the United States
communities most at risk for 18 natural hazards. It was designed and built by FEMA in close collaboration
with various stakeholders and partners in academia; local, state, and federal government; and private
industry. The NRI leverages available source data for natural hazard and community risk factors to develop
a baseline relative risk measurement for each United States county and census tract. The NRI's interactive
mapping and data-based interface enables users to visually explore individual datasets to better understand
what is driving a community’s natural hazard risk. Users may also create reports to capture risk details on a
or conduct ity-based risk compari as well as export data for analysis using other
software. Intended users of the NRI include planners and emergency managers at the local, regional, state,
and federal levels, as well as other decision makers and interested members of the general public.

The NRI provides relative Risk Index scores and ratings based on data for Expected Annual Loss (EAL) due
to natural hazards, social vulnerability, and community resilience. Separate scores and ratings are also
provided for each component: Expected Annual Loss, Social bility, and C i ili Figure

4-1 illustrates the NR! risk equation and components that define risk based on the expected annual loss
times the social ility divided by a ity's resili to that potential hazard.
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Figure 4-1 Generalized National Risk Index Risk Equation and Components

Expected Annual Loss x Social Vulnerability

Risk =
Comrnum ; Resilience
Rating Category
tepected Annual Loss Very High Community
Sodial Vulnerability Relatively High Reslllence
Relatively Moderate
Higher Expected Annual A Relatively Low Lovrer Community
Luss & Sccial Vulnerability Resilience
= Higher Risk Very Low = Higher Risi

Source: FEMA NRI Technical Documentation 2021

For the Risk Index and EAL, scores and ratings can be viewed as a composite score for all hazards or
individually for each of the 18 hazard types. These 18 hazard types are listed in Figure 4-2.

Hazard Identification and Risk Assessment

These lifeline categories standardize the classification of critical facilities and infrastructure that provide
indispensable service, operation, or function to a community. A lifeline is d=fined as providing indispensable
service that enables the continuous oparation of critical business and government functions, and is eritizal
to

and safety, or economic security. These categorizations are particularly useful as they:

o Enable effort lidations between g; and other organizations (2.g, infrastructure owners
and operators).

e Enable integration of preparedness efforts among plans; easier identification of unmet critical facility

needs.

Refine sources and products to enhance awareness, capability gaps, and progress towards stabilization.

Enhance communication amongst critical entities, while enabling complex interdependencies between

government assets.

»  Highlight lifeline related priority areas regarding general operations as well as response efforts.

A summary of the critical facilities inventory for the Eastern Region can be found in Table 44 below.

Figure 4-2 National Risk Index Hazard Types
NATIONAL RISK INDEX HAZARD TYPES

1 Avalanche 6. Hail 11 Lightning 16 Volcanic Activity
2. Coastal Flooding 7. Heat Wave 12. Rwvernme Flooding 17, Wildfire

3. Cold Wave 8. Huricane 13. Strong Wind 18 Winter Weather
4. Drought 9. lce Storm 14. Tornado

5 Earthquake 10. Landslide 15 Tsunami

The NRI was evaluated by the Regional Steering Committee and Montana DES’s planning consultant to
determine its applicability to the Eastern Region HIRA. An added benefit of leveraging NRI data for the
regional plan induded standardized methods for assessing risk on a county-by-county scale for most of the
natural hazards in the HIRA. This included posite risk indi for hazards previously lacking necessary
data, consisting of subsets of summer and winter storms including cold wave, lightning, wind, and ice
storms. The other benefit is that moving forward, FEMA will be periodically updating and improving the
NRI, which should provide a valuable and standardized resource for future HIRA updates.

The HIRA sections for Drought, Landslide, Flood, Severe Summer Weather, Severe Winter Weather, and "

Tomadoes & Windstorms contain the following aggregate risk products, mapped by WSP using NRI data:

e Annualized Frequency
e Composite Risk Index Rating
e Expected Annual Loss

Sources of hazards and exposure data includes SHELDUS, National Oceanic and Atmospheric Administration
(NOAA), USS. Geological Survey (USGS), National Weather Service (NWS), and the USDA. Consequences of
hazard occurrences are categorized into three different types: buildings, population, and agriculture.
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Additional details can be referenced in the FEMA NRI Technical documentation 2021, available at

4.15 Assets Summary
Building and Critical Facility Assets
Assets inventoried for the purpose of determining vulnerability include people, buildings, critical facilities,
and natural, historic, or cultural resources. For the regional planning process two standard databases were
utilized for the basis of building and critical facility data. The Montana Spatial Data Infrastructure (MSDI)
Cadastral Parcel layer (April 2022) was used for improved parcel and building inventary throughout the

region. This information provided the basis for building exposure and property types. Data current as of -

2022 was downloaded for all the counties within the Eastem Region, which was then analyzed using
Geographic Information Systems (GIS) to create a centroid, or point, representing the center of each parcel
polygon, for vulnerability analysis. A aitical facility is defined as one that is essential in providing utility or
direction either during the response to an emergency or dunng the remvery operation. Much of this data
is based on GIS k i with the 2022 F I dation-Level Data (HIFLD).
Other critical facility databases were also used, such as the National Bndge Inventory (NBI) and data from
Montana DES. Where applicable, this information was used in an overlay analysis for hazards such as flood
and wildfire. More detail on assets potentially exposed to hazards can be found in the county annexes.

FEMA organizes critical facilities into seven lifeline categories as shown in Figure 4-3.

Table 4-4 y of Critical Faciliti P ized by FEMA Lifelines

Big Hom 41 53 28 6 0 33 137 298
Carbon 38 37 18 3 3 35 86 220
Carter 1 5 1 0 1 n 44 73
Custer 29 25 9 2 4 30 76 175
Daniels 12 14 0 0 0 13 40 79
Dawson 34 14 6 5 2 26 110 197
Fallon 21 41 4 2 0 16 39 123
Garfield 16 1 3 0 1 12 32 65
Golden Valley 2 16 4 0 2 10 20 54
McCone 20 13 4 2 1 10 49 99
Musselshell 1 2 n 0 3 17 1 35
Petroleum [ 0 0 0 0 0 1 1
Phillips 0 0 0 0 0 0 2. 2
Powder River 14 3 4 0 1 14 25 61
Prairie 10 12 3 1 2 9 49 86
Richland 32 40 8 14 5 29 104 232
Roosevelt 53 38 9 1 0 40 62 213
Rosebud 52 41 15 2 4 30 119 263
Sheridan 27 24 6 1 2 19 68 147
Stillwater 32 26 4 2 35 98 204

Montana Eastem Region Hazard Mitigation Plan

Figure 4-3 FEMA Lifeline Categories

@O®OOG

g ™ 9 T ® & &

:nw Food Mo ducal Com Pomer tranatee WDy P Factaves
S B = E &LH @B &
Roscun Woe: Patoct lonormnet -t -m -l Mows Tomnat
A & om @
[T Rl P Moty 911 end Dpach Frmey

P8

=

e

Hazard Identification and Risk Assessment

Treasure 7 13 2 0 1 T 34 64
Valley 58 40 15 1 2 33 105 254
Wheatland 16 25 3 0 2 15 32 93
Wibaux 5 7 2 0 1 9 29 53
Yellowstone 232 78 63 37 26 157 | 295 888
Total 763 568 225 91 65 610 | 1,657 3,979

Source: HIFLD 2022, Montana DES, N8I

Natural Resource Assets

In addition to building and critical facility assets, natural resource assets such as wetlands, forests, animals,
and protected areas, are important to include in benefit-cost analyses for future hazard mitigation projects.
Natural are valuable to ities due to their benefits to water quality, wildlife protection,
recreation, and éducation. Additionall of these may be used to leverage additional
funding for projects and contribute to a community’s goal in protecting sensitive resources.

To further understand nalural resources that may be pamculady vulnerable to a hazard event, as well as
those that need i when impl lion activities, it is important to identify at-risk
species (i.e, endangered species) in the planning area. An endangered species is any species of fish, plant
life, or wildlife that is in danger of extinction throughout all or most of its range. A threatened species is a
species that is likely to become an endangered species within the foreseeable future throughout all or a
significant portion of its range. Both endangered and threatened species are protected by law and any
future hazard mitigation projects are subject to these laws. The U.S. Fish and Wildlife Service Montana
Ecological Services Field Office maintains a database which documents a list of threatened and endangered
species in the State of Montana. Table 4-5 below summarizes these species and their status. A list of other
natural resource assets by county and tribe can be found in the corresponding annexes.

Table 4-5 State of Th d and End: | Species

Common Name Status

Black-footed Ferret
| Whooping Crane
Paliid Sturgeon Bottom dwelling: Missouri, Yellowstone, Marias, Milk, Poplar,
Powder, Tongue Rivers
White Sturgeon E Bottom dwelling: Kootenal River
| population)
Grizzly Bear T | Alpine/subalpine coniferous forest Westen Montana
Piping Plover T/CH | Missouri and Yellowstone River sandbars, alkali beaches;
northeastem Montana. Alkali lakes In Sheridan County:
riverine and reservoir shoreline in Garfield. McCone, Phillips,
Richland, Roosevelt and Valley counties
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Ute Lacies"tresses

diluviglis
Bull trout (Cchumbia | Salvelinus T/CH | Clark Fork, Flshead, Kootanl, St Mary and Belfy River
River basin and St confluentus basins; cold watar rivers & lakes. Portions of rivers, stresms,
Mary - Belly River lakes and reservoirs within Deer Lodge, Flathead, Glacier,
populations) Granita, Lake, Lewis end Clark, Lincoln, Mineral, Missoula,

Powell, RavalF, Sanders counties

Canada Lynx Lynxcanodersis | T/ACH | Westem Montana Resident - core lynx habitat, montane
(contiguous US. spruce/fir forests; Transient - secondary/peripheral lynx
population) habitat. Westen Montana - montane spruce/fir forest

Spalding's Catchfly Silene spoldingil T Upper Flathead River and Fisher River drainages; Tobacco
Valley - open grasslands with rough fescue

Yellow-billed cuckoo | Coccyzus T Population west of the Continental Divide; riparian areas
| (westem population) | americanus with cottonwoods and willows

Red Knot Calidris canutus T | Migrant; eastem Montana phins along shorelines

rufo

Northem Long-eared | Myotis T Eastern Montana; caves, abandoned mines; roosts in five

Bat septentrionalis _ trees and snags

Meltwater Lednian Lednio tumana T High elevation meltwater streams; Glacier, athead, and
| Stonefly Lake Counties

Westem Glacier Zapada glacier T | Typically found in clean, cold running waters that have high

Stonefly oxygen content. Glacier and Carbon Counties

Whitebark Pine Pinus albicaulis T | Westem, central, and southwestem Montana, in forests at

upper subalpine elevations and near treeline
ENDANGERED (E) - Any species that is in danger of extinction throughout all or a significant ion of its ran:
THREATENED (T) - Any species that is likely to become an endangered species within the foreseeable future

throughout all or a significant portion of its range.
NON-ESSENTIAL EXPERIMENTAL POPULATION (XN) - A population of a listed species reintroduced into a

specific area that receives more flexible management under the Act.
CRITICAL HABITAT, PROPOSED CRITICAL HABITAT (CH, PCH) - The speific areas (i) within the geographic area
occupied by a species, at the time it is listed, on which are found those physlul or biologml features (1) essential
to conserve the species and (1) that may require special ion; and (i) specific
areas outside the geographic area occupied by the species at the time it is listed upon detennlmdm that such
areas are essential to conserve the species.

Source: Montana Ecological Services Field Office, ological

4.1.6 Social Vulnerability
Social vulnerability is broadly defined as the susceptibility of social groups to the adverse impacts ufnatural
hazards, induding dlspmpumonale death, injury, loss, or disrup of livelihood. Social wul

iders the social, phic, and housing ch istics of a ity that influence its

ability to prepare for, respand to, cope with, recover from, and adapt to environmental hazards.

The NRI has incorporated a sodial vulnerability index (SoVl) rating' as a “consequence enhancing risk
component” using the SoVl compiled by the Hazards and Vulnerability Research Institute in the Department

of Geography at the University of South Carolina. This SoV1 is a location-specific and
the social vulnerability of U.S. counties to environmental hazards utilizing 29 socioeconomic variables which
have been deemed to influence a ity’s bility. The ison of SoVl values between

counties within the State allows for a more detailed depiction of variances in risk and vulnerability. Figure

' As of 2024 the NRI has switched to use the sodal vuinerability index (V1) produced by the CDC. The analysis here was done using
the SoVi model described here, Both indices produce comparable results, with some important differences. Also see Tarling, HA.
(2017) Comparative analysis of social vulnerability indices: CDC's SVI and SoVI®, Lund University, Sweden, Masters Thesis, 75p.
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4-4 shows this social vulnerability rating by county in Montana, with those counties shaded in darker red
having the highest levels of sodal vulnerability.
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wvulnerability. In addition to the ten counties listed above, Wheatland, Valley, Sanders, Granite, Sheridan,
Deer Lodge, Silver Bow, Patroleum, and Lincoln also rank in the top 20% most socially vulnerable counties
nationwide. Figure 4-5 below shows the percentile of each county's social vulnerability ranking on a national
scale.

Figure 4-4 Social Vulnerability Rating by County in Montana (2021)

The index can be used by the State to help determine where social vulnerability and exposure to hazards
overlaps and how and where mitigation resources might best be used. The SoVl provides a score between
0.01 and 100, with higher scores indicative of higher levels of social vulnerability. According to the index,
the following, listed in order, are Montana's ten most sodally vulnerable counties:

1. Glacier County (Scare 75.72)
Roosevelt County (Score 70.60)
Big Horn County (Score 70.32)
Liberty County (Score 63.07)
Meagher County (Scare 62.99)
Blaine County (Score 61.14)
Daniels County {Score 59.71)
Mineral County (Score 59.05)
Lake County (Score 55.77)

10. Chouteau County (Score 54.59)

Of these ten most socially vulnerable counties, only two, Roosevelt and Big Hom counties, are in the eastemn
region. Daniels County is also one of the counties in eastern Montana ranked “very high® for social
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Figure 4-5 Social Vulnerability State Percentile

Central

Related to social vulnerablllty the NRI utilizes community resilience as a “consequence reduction

", C il can ially be thought of as an inverse to sadial vulnerability. The
NRI defnes community resilience as the ability of a community to prepare for anticipated natural hazards,
adapt to changing conditions, and wnthstand and recover rapidly from disruptions. There are multiple, well-

blished ways to define il at the local level, and key drivers of resilience vary between
locations. Because there are not nahonally available, bottom-up community resilience indices available, the
Social Vulnerability and Ct il Working Group chose to utilize a top-down approach. The

NR! relies on using broad factors to define resilience at a national level and create a comparative metric to
use as arisk factor.

The C i ili scoreis a q ion risk factor and rep the relative level of
i il in ison to all other ities at !he same level. A higher Cnmmumky
Resilience score results in a lower Risk Index score. Because C il is unique to a geograp

location—specifically, a county—itis a hic risk factor. Cc i il data are supported by
the University of South Carolina’s Hazards and Vulnerability Research Institute (HVRI) !aselme stllcem:e
Indicators for Communities (BRIC). HVRI BRIC provides a sound hodology

il by identifying the ability of a ity to prepare and plan for, absurb recover from, and more
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successfully adapt to the impacts of natural hazards. The HVN BRIC dataset includes a set of 49 indicators
that repr!sent six types of resilience: social ity capital, instituti capacity,

and envi . It uses a local scale wnhm a nationwide scope, and the national
da!asel serves as a baseline for measuring relative resilience. The data can be used to compare one place
to another and determine specific drivers of resilience, and a higher HVRI BRIC score indicates a stronger
and more resilient community. Figure 4-6 below shows the community resilience rating for each county in
Montana.

Figure 4-6 Community Resilience Rating by County in Montana

The community resilience rating can be useful in determining counties which have higher levels of ability to
cope with hazards and identify success stories for building resilience. According to the index (2021), the
following, fisted in order, are Montana's ten most resilient counties:

1. Daniels County (58.16)

Lewis and Clark County (57.80)
Cascade County (57.72)

. Sheridan County (57.49)
Yellowstone County (56.92)
Hill County (56.90)

Chouteau County (56.79)
Teton County (56.71)
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9. Sweet Grass County (56.63)
10. Blaine County (56.17)

Only a select few of the above counties are in the top 20 percent in the nation in terms of community
resilience with those being limited to Deniels, Lewis and Clark, and M:Cone counties. The average
community resilience score for the State of Montana is 54.43, which is slightiy lower than the national
average score of 54.59. Only 11.1% of counties in the country have a higher level of community resilience
than Montana's highest rated county, Daniel County. In addition to the tzn counties listed above, Pstroleumn,
Silver Bow, Custer, Pondera, Carbon, Meagher, Gallatin, and Fergus counties each are identified as having
relatively high levels of community resilience. Figure 4-7 below shows the percentile of each county’s
community resilience ranking on a national scale.

Figure 4-7 C i il State il

Adaptive capacity is the potential for a system to adjust to change and to potential damage and take
advantage of opportunities, and cope with consequences. As such, other indicators of community resilience
include whether local municipalities have planning departments and administrative and technical staff
capabilities to address community needs during hazard events through effective planning processes,
community engagement, and planning projects related to resili d i

y. Data from + was
reviewed to map those counties that lack a Planning Department and/or a Zoning Ordinance. Figure 4-8
shows the counties in Montana that do not have a Planning Department. In other words, these are the
counties in the State that lack formal planning resources and have less capability for land use and hazard
mitigation planning. These include the counties of Glacier, Blaine, Wheatland, Golden Valley, Musselshell,
Treasure, Carter, McCone, and Daniels.
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Figure 4-8 Counties in Montana that Lack a Planning Department
Westem

Mobile and manufactured homes are the most common unsubsidized, affordable housing in the United
States. Research shows that these structures face a disproportionately higher risk of flooding and also
damage from wind events (Head ics 2022). il ly 9.2% of the housing types in
Montana are mobile homes compared to approximately 5.6% mobile homes in the United States (US.
Census 2020). Compared ta those who live in other types of housing, mobile home residents have higher
exposure to natural hazards such as wind, tomadoes, hurricanes, extreme heat, wildfire, and particularly
flooding. For example, ing to analysis by Head! lics, one in seven mobile homes is located
in an area with high flood risk, compared to one in 10 for all other housing types (Headwater Economics
2022). Figure 4-9 shows the number of mobile homes as a proportion to the number of households within
the County.
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Figure 4-9 Mobile Homes in Montana

As shown above, Mineral, Petroleum, Powder River, and Carter counties have the highest number of mobile
homes as a proportion to the number of households in that County. Other counties with 15% to 20% mobile
home proportions indude Lincoln, Sanders, Beaverhead, Glacier, Meagher, Stillwater, Golden Valley, Big
Hom, Rosebud, Richland, and Fallon counties.

4.2 Hazard Profiles

Requirement §201.6(c)(2) (i):

[The risk assessment shall include o] description of the...location and extent of all naturcl hazards that can affect the
Jjurisdiction. The plan shall include information on previous occurrences of hazard events and on the probability of
future hazard events.

The hazards identified in Section 4.1 are profiled individually in this section. Much of the profile information
came from the same sources used to initially identify the hazards.

42.1 Profile
Each hazard is profiled in a similar format that is described below:

Hazard/Problem Description
This subsection gives a description of the hazard and associated problems, followed by details on the hazard
specific to the Region.
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Geographical Area Affected

This subsection discusses which areas of the Region are most likely to be affected by a hazard event.
Negligible: Less than 10 percent of planning area or isolated single-paint occumrences

Limited: 10 to 25 percent of the planning area or limited single-point occurrences

Significant: 25 to 75 percent of planning area or frequent single-paint occurrences

Extensive: 75 to 100 percent of planning area or consistent single-point occurrences

Past Occurrences

This subsection contains information on historic incidents, including impacts where known. Information
provided by the Regional Steering Committee is included here along with information from other data
sources, induding NOAA's National Centers for Environmental Information (NCE]) Storm Events Database
and other data sources. When available, tables showing county-specific data from the NCEI database may
be found in each hazard profile.

3 {Likelihood of
The frequency of past events is used in this section to gauge the likelihood of future accurrences. Based on
historical data, the likelihood of future is ized into one of the following classifications:

o Highly Likely—90 to 100 percent chance of occurrence in next year or happens every year.

o+ Likely—Between 10 and 90 percent chance of occurrence in next year or has a recurrence interval
of 10 years or less.

s Occasional—Between 1 and 10 percent chance of occurrence in the next year or has a recurrence
interval of 11 to 100 years.

o Unlikely—Less than 1 percent chance of occurrence in next 100 years or has a recurrence interval
of greater than every 100 years.

The frequency, or chance of occurrence, was calculated where possible based on existing data. Frequency
was determined by dividing the number of events observed by the number of years and multiplying by 100.
Stated mathematically, the methodology for calculating the p ility of futs is:

# of known events x100

years of historic record

This gives the percent chance of the event happening in any given year. An example would be three
droughts occurring over a 30-year period which equates to 10 percant chance of that hazard occurring any
given year.

Climate Change Considerations

This describes the potential for climate change to affect the frequency and intensity of the hazard in the

future.

Potential Magnitude and Severity

This subsection discusses the potential magnitude of impacts, or extent, from a hazard event. Magnitude

dassifications are as follows:

o Negligible: Less than 10 percent of property is severely damaged, facilities and services are unavailable
for less than 24 hours, injuries and illnesses are treatable with first aid or within the response capability
of the jurisdiction.
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e Limited: 10 to 25 percent of property is severely damaged, facilities and services are unavailable
between 1 and 7 days, injuries and illnesses require sophisticatad medical support that does not strain
the response capability of the jurisdiction, or resuits in very few perranant disabilit

= Critical: 25 to 50 percant of property is severely damagad, facifities and services are vnavailable or
saverely hindered for 1 ta 2 weeks, injuries and ilinesses ovzrwhelm medicsl support for a brief period
of time or result in many permanent disabilities and a few deaths. overwhealmed for an extended period
of time or many deaths occur.

e Catastrophic More than 50 percent of property is severely damaged, facilities and services are
unavailable or hindered for more than two weeks, the medical responsa system is overwhelmed for an
extended period of time or many deaths occur.

Vulnerability Assessment

The primary function of the Vulnerability Assessment section for each hazard is to identify which assets are
both likely to be exposed to a hazard and susceptible to damage from that exposure. In this context, assets
are (1) people, (2) property, (3) critical fadlities and lifelines, (4) the ecanomy, (5) historic and cultural
resources, and (6) natural resources. Exposure is defined here as interacting with a hazard, and likely to be
exposed indicates a presence in areas deemed to be espedially likely to experience a hazard. Susceptible is
meant to indicate assets that are easily damaged from exposure to a hazard. Finally, vulnerability under
future conditions is considered as it relates to both climate change and existing and future development.

Susceptible is a peculiar term in the context of hazard mitigation plans. FEMA does not specifically define
the term and yields to the common definition of “easily harmed by something.” In practice, estimating
susceptibility of assets or lifelines to each hazard is a complex task. Even defining which assets are, or are
not, susceptible is subject to an implicit judgment of how easily harmed is enough to be deemed

ible? FEMA's 2023 Local Mitigation Planning Policy Guide provides a statement that plan participants
may identify which specific assets are most susceptible to damage or loss from hazards (FEMA 2023). In the
Eastern Montana plan, MT DES in coordination with each county and tribe, describes which assets are
susceptible to a given hazard to best assess their communities’ unique vulnerabilities and particular assets
most susceptible to hazard risk.

Ancther limitation of the vulnerabili is the i i ability to define which specific assets
are vulnzrable. The reasons for this are many, but the most common problem is that GIS datasets may not
contain ion about the ics of specific assets. Information about the

characteristics of each asset could also allow a judgment of which assets are susceptible to damage. For
example, if a dataset only contains the location of houses, it is easy to identify which houses exist within a
high-hazard area. However, not all houses are equally susceptible to damage. Some were built to comply
with older housing codes, some may not be well maintained and improved, and some may be oriented in
ways or located on sites that cause subtle differences in exposure to a hazard such as wind. In the absence
of reliable data on key characteristics, judging which assets are susceptible to harm becomes a ‘best
estimate’ rather than a determination. Another example is if one dataset has the location of assets in a
different format than is used to define a hazard area. In this case it is not possible to determine which assets
are within a hazard area without additional analysis. Given these limitations, this is why FEMA rec

counties and tribes update their plans and vulnerability assessments every five years, in part to refine and
address changing conditions and integrate new points of view from stakeholders and the public.

Development Trends Related to Hazards and Risk

This section describes how future development and growth could impact vulnerability to each hazard.
Specific trends can be found in each county or tribal annex.
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Risk Summary

The primary function of the Risk Summary section for each hazard is to describe the potential severity of
loss to vulnerable assets and the impact that loss has on jurisdictions. In the context of hazard mitigation
planning, vulnerability can be viewed as what is likely to be damaged, while risk can he wewed as how
severe the damage will be to those assets and to the ity. Risk is ibed as the
consequence or effect a hazard has on assets.

This section summarizes risk by county and tribe according to the area affected, likelihood, and magnitude
of impacts. Overall hazard significance is summarized for the region and by county and tribe. If the hazard
has impacts on spedific towns or cities in the region that differ from the county, they are noted here, where
applicable.

422 Communicable Disease

Acommunicable disease spreads from one person to another through a variety of ways thatinclude contact
with blood and badily fluids, breathing in an airborne virus, or being bitten by an insect.

The scale of a communicable disease outbreak or biological incident is desaribed by the extent of the spread
of disease in the community. An outbreak can be dassified as an endemic, an epidemic, or a pandemic
depending on the prevalence of the disease locally and around the world.

o An endemicisdéfined as something natural to or characteristic of a particular place, population, or
climate. For example, threadworm infections are endemic in the tropics.

s An epidemic is defined as a disease that spreads rapidly through a demographic segment of the
human population, such as everyone in a given geographic area, a similar lation unit, or
everyone of a certain age or sex, such as the children or women of a region.

e Apandemicis defined as an extensive epidemic with effects felt worldwide.

While many potentially devastating diseases are spread through ingestion or insects, airborne diseases and
those spread through physical contact pase higher risks to the community as they are difficult to control.
Diseases such as influenza, pertussis, tuberculosis, and meningitis are all spread through these methods and
pose a threat to communities. Health agencdies closely monitor for diseases with the potential to cause an
epidemic and seek to develop and promate immunizations.

A pandemic can be defined as a public health emergency that spans several countries or continents, usually

affecting many people. Pandemics are most often caused by new subtypes of viruses or bacteria to which

humans have little or no natural xmmumty Even when there is a strong healthcare system in place, disease
can strain and s

A pandemic disease could easily spread person-to-person, causing serious illness, and can sweep across
the country and around the world in a very short time. Impacts could range from school and business
dosings to the interruption of basic services such as public transportation, health care, and the delivery of
food and essential medicines. An especially severe ic could lead to high levels of illness, death,
sodial disruption, and economic loss.

Because of the process utilized to prepare vaccines, ms impossible ta have vaccines pre-prepared to combat
pandemics. Additionally, for novel viruses, identi of symp! mode of ission, and testing
and identification may require develop causing signi delays in response actions. A portion of the
human and financial cost of a pandemic is related to the lag time to prepare a vaccine to prevent the future

spread of the novel virus. In some cases, current vaccines may have limited activity against novel strains.
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Ongoing COVID-19 Pandemic

Since March 2020, the State of Montana, the nation, and the world were dealing with the COVID-19
pandemic. The COVID-13 virus has a much higher rate of transmission than the seasonal flu, primarily by
airborne transmission of dreplets and bodily fluids. Comman symptoms include fever, cough, fatigue,
shortness of breath or breathing difiicultios, aind loss of smell and taste. While mast pasplz have mild
symptoms, some prople develop acute respiratory distress syndrome, with roughiy one in five requiring
haospitalizations. Recent studies have shown the average area-specific COVID-19 case fatality rate to be 2%
- 3% worldwide, higher than previously reported estimates (Cao, Hiyoshi and Montgomery 2020). Case
fatality rate, also called case fatality risk or case fatafity ratio, in epidemiology, is the proportion of people
who die from a specified disease ameng all individuals diagnosed with the disease over a certain period of
time (Hamington 2022). The key challenge in containing the spread has been the fact that it can be
transmitted by asymptomatic people.

2022 US Monkeypox Outbreak

According to the Center for Disease Control and Prevention (CDC), monkeypox is a rare disease caused by
infection with the monkeypox virus. Mankeypox virus is part of the same family of viruses as smallpox.
Monkeypox symptoms are similar to smallpox symptoms but milder, and monkeypox is rarely fatal.
Symptoms of monkeypox can include fever, headache, muscle aches, swollen lymph nodes, chills,
exhaustion, and a rash that can look like pimples or blisters. The rash goes through different stages before
healing completely. Some people get a rash first, followed by other symptoms, while others only experience
a rash. The illness typically lasts 2 to 4 weeks and can spread from the time symptoms start until the rash
has fully healed and a fresh layer of skin has formed. People who do not have monkeypox symptoms cannot
spread the virus to others.

The virus can spread from person to person through:

® Direct contact with the infectious rash, scabs, or bodily fluids;

. Tnuchmg items (such as clothing or [i I‘nens) that previously touched the infectious rash or badily fluids;

. ions during prolk 1, face-to-face contact, or intimate physical contact;

e Touching items (such as dlothing or linens) that previously touched the infectious rash or body fluids;
and

o Placenta from pregnant person to fetus.

Itis also possible for people to get monkeypox from infected animals, either by being scratched or bitten
by the animal or by preparing, eating, or using products from an infected animal.

Monkeypox was discovered in 1958 when two outbreaks of a pox-like disease occurred i in mlomes of
monkeys kept for research. Despite being named “monk " the source of the di

However, African rodents and non-human primates (like monkeys) might harbor the virus and infect people.
The first human case of monkeypox was recorded in 1970. Before the 2022 outbreak, monkeypox had been
reported in people in several central and westem African countries. Previously, almost all monkeypox cases
in people outside of Africa were linked to international travel to countries where the disease commonly
occurs or through imported animals. These cases occurred on multiple continents.

Based on CDC's data, as of December 2, 2022, there are 82,021 cases all over the world in 110 countries.
There are 29,630 cases in the US and 7 in the State of Montana. The World Health Organization (WHO)
declared Monkeypox Spread a Global Health Emergency on July 23, 2022.

Hantavirus Pulmonary Syndrome (HPS)
According to the State of Montana's Department of Public Health and Human Services (DPHHS), Hantavirus
Pulmonary Syndrome (HPS) is another communicable disease of concer to the State of Montana. HPS is
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an illness caused by a family of viruses called hantaviruses. HPS is a rare but often serious illness of the
lungs. In Montana, the deer mouse is the reservoir for the hantavirus. The virus is found in the droppings,
urine, and saliva of infected mice. The most common way that a person can get HPS is by breathing in the
virus when it is aerosolized (stirred up into the air). People can also become infected after touching mouse
droppings or nesting materials that contain the virus and then touching their eyes, nose, or mouth.

Geographical Area Affected
The entirety of the Montana Eastem Region is susceptible to the spread of infectious diseases therefore the
geographic area affected is ive. Disease usually spreads throughout vulnerable populations and in

areas where people live and work in close quarters. Depending on the specifics of the illness, these areas
can indude shelters, senior homes, schoals, and places of business. In general, it is likely that the more
populated areas may be affected sooner and may experience higher infection rates.

The Montana DPHHS has reported 319,023 cases of COVID-19 statewide and 3,600 deaths as of December
2, 2022. The curent COVID-19 pandemic has affected all the counties in the Eastern Region. Table 4-6
shows the total cases and deaths specific (o the Eastern Region. Data specific to tribes are induded in the
nearest counties. The Eastern Region il ly 24% of the ide total cases and 32% of
the statewide total deaths. In general, it i s ﬁkely that the more-populated areas municipal areas may be
affected sooner and may experience higher infection rates.

Table 4-6 COVID-19 Cases and Deaths by County (as of December 09, 2022)

Caunty ths Daaths Per Total
Pop.
| Big Hom 5619 102 08%
Carbon 2406 29 03%
Carter 287 5 04%
Custer 3463 52 04%
Daniels 454 ;4 05%
Dawson 2724 59 0.7%
Fallon 715 11 04%
Garfield 250 3 03%
Golden Valley 166 5 0.6%
McCone 436 9. 05%
Musselshell 1075 31 0.6%
Powder River 412 234% 10 0.6%
Prairie 289 23.6% 4 03%
Roosevelt 3.786 34.8% 75 0.7%
Rosebud 3070 363% 62 0.7%
Sheridan 882 250% 13 04%
Stillwater 1,701 19.1% 32 04%
Treasure 145 20.9% 1 0%
Valley 2072 274% 39 0.5%
Wibaux 243 23.9% 8 0.8%
Wheatland 450 21.6% 14 0.7%
Yellowstone 49,760 29.8% 588 04%
Eastern Region 80,465 29.5% 1,161 0.40%
Source: MT! Dashboard i Cs Ll ACS 5-Year Estimates.
Past Occurrences

Since the early 1900s, five lethal pandemics have swept the globe:
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e 1918-1919 Spanish Flu: The Spanish Flu was the most severe pandemic in recent history. The number
of deaths was estimated to be 50-100 million worldwida and 675,000 in the United States. Its primary
victims were mostly young, healthy adults. At ene point, more than 10% of the American workforce was
bedridden.

® 1957-1958 Asian Flu: The 1957 Asian Flu pandemic killed 1.1 million people werldwide, including
about 70,000 pecple in the United States, mostly the elderly and chronically ill. Fortunately, the virus
was quickly identified, and vaccine production began in May 1957.

* 1968-1369 H3N2 Hong Kong Flu: The 1968 Hong Kong Flu pandemic killed one million people
worldwide and approximately 100,000 people in the United States. Again, the elderly were more
severely affected. This pandemic peaked during school holidays in December, limiting student-related
infections, which may have kept the number of infections down. Also, people infected by the Asian Flu
ten years earlier may have gained some resistance to the new virus.

e 2009-2010 HIN1 Swine Flu: This influenza pandemic emerged from Mexico in early 2009 and was
declared a public health emergency in the US on April 26. By June, approximately 18,000 cases had
been reported in the US and the virus had spread to 74 countries. Most cases were fairly mild, with
symptoms similar to the seasonal flu, but there were cases of severe disease requiring hospitalization
and some deaths. On May 11, 2009, the Montana DPHHS reported the state's first confirmed case of
swine flu. As of January 21, 2010, there were 801 confirmed cases and 18 confirmed deaths in Montana.

© 2020-Ongoing COVID-19: The COVID-19 or novel coronavirus was detected in December 2019 and
was dedared a pandemic in March 2020. As of December 2, 2022, 643 million cases and 6.6 million
deaths have been reported globally, induding approximately 98.3 million cases and 1.1 million deaths
in the US. Worldwide there have been 13.0 billion vaccine doses administered. The response to the
COVID-19 Pandemic included numerous public health orders, including stay-home orders, massive
testing infrastructure, the establishment of alternate care sites to support the hospital system, and an
unprecedented community-wide vaccination push. Montana's news leader KTVQ noted on December
2021 that COVID-19 was the leading cause of death among Montana's Native Americans in 2020.
According to a report released by the State’s Department of Public Health and Human Services, COVID-
19 was responsible for 251 of the 1,022 total deaths among Montana's Native Americans in 2020. While
Native Americans only make up around 7% of the state’s population, they accounted for 32% of the
deaths and 19% of cases in the state from March to October of 2020 (Schubert 2021).

According to the 2019 DPHHS Communicable Disease in Montana Annual Report, the most recent annual
report available, sexually transmitted diseases rank the highest among all the reported communicable
diseases, followed by hepatitis, food & water borne diseases, and vaccine-preventable diseases, as shown
in Figure 4-10.
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Figure 4-10 2019 Montana DPHHS Communicable Disease Rates
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The report also noted a sudden increase in the incidence of hepatitis A While hepatitis A is spread through
ingestion of the virus, primarily through close person contact or the sharing of contaminated food or drinks,
the 2019 outbreak was predominantly linked to injection drug use and transmission among people
experiencing homelessness. Of the cases of hepatitis, A reported in Montana in 2019, almost half were
reported in Yellowstone County.

Also noted was the continued increase in the incidence of gonorrhea. However, it is believed that the
increase in reported cases is partially due to an increase in screening tests being performed across the state,
ing that hea has been und d for many years.

quency/Likelihood of
Although it is impossible to predict the next disease outbreak, recent history shows these outbreaks are not
uncommon and are likely to reaccur. Based on the five pandemics that have affected the United States in
roughly the last 100 years, a pandemic occurs on average roughly every 20 years. In other words, there is a
5% probability that a pandemic that affects the entire United States wnll occur in any given year. As a result,
the likelihood of occurrence for icable disease is

For the current COVID-19 pandemic, due to the virus's ability to mutate and rapidly infect those who are
not vaccinated, the pandemic may extend for several years, and booster vaccines may be necessary to
prevent future outbreaks. In just the last couple of decades, the world has drastically increased points of
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transmissions through global travel and trade to levels unseen in human history - this may have a drastic
impact on the fraquency of pandemics and the speed with which they spread in coming years.

Climate Change Considerations

As the Earth's dimate continues to warm, researchars predict wild animals will be forced to relocate their
habitats — likely to regions with large human populations — dramatically increasing the risk of a viral jump
to humans that could lead to the next pandemic. This link between climate change and virel transmission is
described by an international research team led by scientists at Georgetown University, published in Nature
(Georgetown University 2022). The scholars noted that the geographic range shifts due to dimate change
could cause species that camry viruses to other ls, sharing iated viruses th ds
of times, which may then further be spread to humans. In addition, rising temperatures caused by climate
change will impact bats, which account for the majority of navel viral shanng Bats’ ability to fly will allow
them to travel long distances and share viruses in di d places. Al her, the study
suggests that climate change will become the biggest upstream risk factor for disease emergence —
exceeding higher-profile issues like deforestation, wildlife trade, and industrial agriculture. The authors
highlight a need to pair wildlife disease surveillance with real-time studies of environmental change
(Carlson, CJ,, Albery, G.F, Merow, C. et al,, 2022).

Potential Magnitude and Severity

The magnitude of a disease outbreak or public health will range si on the
aggressiveness of the virus in question, the ease of transmission, and the effcacy of publlc health and
medical responses. Pandemic influenza is easily transmitted from person to person but advances in medical
technologies have greatly reduced the number of deaths caused by influenza over time.

Today, a large percenhge nf the world’s population is clustered in cities, making them ideal breeding
grounds for epid the explosive growth in air travel means a virus could spread around
the globe within hours, quickly creating a pandemic. Under such conditions, there may be very little warning
time. It is estimated that one to six months will have lapsed between the time that a dangerous new
influenza strain is identified and the time that outbreaks begin to occur in the United States. Outbreaks are
expected to occur simultaneously throughout much of the nation, preventing shifts in human and material
resources that normally occur with other natural disasters. These aspects make influenza pandemic unlike
mast other public health or ity disasters. ics typically last for several months
to years. Considering the variations in viruses, the potential magnitude of communicable disease is critical.

As seen with the ongoing COVID-19 pandemic, the rapid spread of a virus combxned wnh the need for
increased hospital and coroner resources, testing centers, first resp and

sites causes significant strain on the medical system and public health departments. Additionally, other
public health-related triggers or commingled public health hazards (such as an outbreak of another
pathogen) or even more contagious strains of COVID such as the recent Omicron, BAS and Delta B.1.617.2
variant, can quickly lead to even more outbreaks.

The Pandemic Intervals Framework (PIF) is a six-phased approach to defining the progression of an influenza
pandemic. This framework is used to guide influenza pandemic planning and provides recommendations
for risk assessment, decision-making, and action. These intervals provide a common method to describe
pandemic activities that can inform public health actions. The duration of each pandemic interval might
vary depending on the characteristics of the virus and the public health response.

The six-phase approach was designed for the easy incorporation of r ions into existing national
and local preparedness and response plans. Phases 1 through 3 correlates with preparedness in the pre-
pandemic interval, including capacity development and response planning activities, while Phases 4 through
6 signal the need for response and mitigation efforts during the pandemic interval.
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Pre-Pandemic Interval
Phase 1 s the natural state in which influenza viruses circulate continuously among animals (primarily birds)
but do not affect humans.

Phase 2 occurs when an animal influenza virus circulating among domesticated or wild animals is known
to have caused infection in humans and is thus considered a potential pandemic threat. Phase 2 involves
cases of animal influenza that have circulated among domesticated or wild animals and have caused specific
cases of infection among humans.

Phase 3 represents the mutation of the animal influenza virus in humans so thatit can be transmitted to
other humans under certain circumstances (usually very dose contact between individuals). At this point,
small clusters of infection have occurred.

Phase 4 is ized by verified h to-h ) ission of the virus able to cause "community-
level outbreaks.” The ability to cause ined disease ina ity marks a significant upward
shiftin the risk for a pandemic. Phase 4 involves community-wide outbreaks as the virus continues to mutate
and becomes more easily transmitted between people (for example, transmission through the air)

Phase 5 is ch ized by verified i to-h spread of the virus in at least two countries in one
WHO region. While most countries will not be affected at this stage, the dedaration of Phase 5 is a strong
signal that a pandemic is imminent and that the time to finalize the organization, communication, and
implementation of the planned mitigation measures is short.

Phase 6, the p ic phase, is ch ized by ity-level in atleast one other c;)un!ry
in a different WHO region in addition to the criteria defined in Phase S. The designation of this phase will
indicate that a global pandemic is underway.

Vulnerability Assessment

People

Pandemics can affect large segments of the population for long periods. The number of hospitalizations
and deaths will depend on the virulence of the virus. Risk groups cannot be predicted with certainty; the
elderly, people with underlying medical conditions, and young children are usually at higher risk, but as
discussed above, this is not always the case. People without health coverage or access to good medical care
are also likely to be more adversely affected.

According to the 2020 ACS 5-Year Estimates of the Eastern Region, 18.5% of the Region's population is 65
years of age or older, 5.7% of the population is 5 years of age or younger, and 11.7% experienced poverty
in the prior 12 months. For comparison, within the State of Montana, those over 65 years of age make up
18.7% of the population, those under five years of age make up 5.8% of the population, and 12.8% of the
State’s population had income in the past 12 months below poverty level. This shows that the population
at risk to communicable disease in Eastern Montana is similar to the State’s population expasure.

However, impacts, mortality rates, speed and type of spread are disease specific. As seen with the current
COVID-19 pandemic statewide, according to the State’s DPHHS, the most positive cases occurred in the 30-
49 age group. Hospitalizations and deaths, however, happened more within the over 50 age group.

Communicable diseases would not have direct impacts on i or the built envi Should
infrastructure require human intervention to fulfill vital functions, these functions could be impaired by
absenteeism, sick days and isolation, quarantine, and disease prophylaxis measures. As concerns about
zcn!ammatwn increase, prupzr!y may be quarantined or destroyed as a precaution against spreading
illness. ltering facilities, including shelters for persons experiencing
homelessness or facilities to support displaced persons during an evacuation, cannot be done in a
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congregate setting. This requires additional planning considerations or the use of facilities that allow for
non-congregate shelter settings which may require an approval from FEMA and may have an increased
cost.

Critical Facilities and Lifelines

The impacts of a communicable disease on critical infrastructure and lifelines would canrer on service
disruption due to staff missing work and on shortages in essential resources and supplies to perform
services, as seen with personal protective equipment during the COVID-19 pandemic within the health and
medical sector.

While automated systems and services that allow for the physical distancing of staff from other persons
may fare better through a communicable disease incident, all critical infrastructure sectors and lifelines
would likely be affected due to the globalization of supply chains, services, and interdependency of most
communities.

Economy

A widespread communicable disease outbreak could have devastating impacts on the Eastern Region's
economy. The economic impacts fall under two categories — economic losses as a result of the disease, and
economic losses to fight the disease. Economic impacts as a result of a disease include those costs
associated with lost work and business interruption. Depending on the disease and the type and rate of
spread, businesses could see a loss of cansumer base as people self-isolate or avoid travel. This could last
for a protracted amount of time, p ic loss. ic costs are also associated with
incident response. Two of the biggest areas of cost are public information efforts and mass prophylaxis.

In a normal year, lost productivity due to illness costs US employers an estimated $530 billion. During a
pandemic, that figure would likely be considerably high and could trigger a recession or even a depression.
According to an October 2020 report by The Journal of American Medical Association JAMA) Network, the
estimated cumulative finandial costs of the COVID-19 pandemic related to the COVID-19 economic
and ised health death, mental health, long-term health impairment) in the
US population was almost $16 trillion. As of July 29, 2021, the Montana Coronavirus Relief Fund has awarded
over $819 million to businesses and nonprofits across the State to support economic recovery effarts.
Hl':tnn'z and Cuhlml Resources
As 1) icable diseases would not have specific impacts on the built or natural
environment, mcludmg historic and cultural resources. However, historic and cultural resources are often
intertwined with the tourism industry, therefore reduced tourism could lead to impacts such as a loss of
revenue needed for resource maintenance.

Natural Resources

Impacts on natural resources can vary. Some ecosystemns showed signs of improvement during peak covid-
19 lockdown. However, some zoonatic diseases can spread from animals to humans, wreaking havoc on
both populations. Examples of zoonotic diseases indude avian flu, swine flu, tuberculosis, plague, and
rabies.

Development Trends Related to Hmrd: and Risk

pulation growth and devel top ic exposure. Future development in the Eastern
Region has the potential to change how infectious diseases spread through the community and impact
human health in both the short and long term. New development may increase the number of people and
facilities exposed to public health hazards and greater population cancentrations (often found in special
needs facilities and businesses) put more people at risk. During a disease outbreak, those in the immediate
isolation area would have little to no warning, whereas the population further away in the dispersion path
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may have some time to prepare and mitigate against disease depending on the hazard, its transmission,
and public notification.

Risk Summary

In summary, the Communicable Disease hazard is considered to be overall Medium significance for the
Region. Variations in risk by jurisdiction are summarized in the table below, along with key issues from the
wvulnerability assessment.

® Pandemics affecting the U.S. occur roughly once every 20 years, meaning there is a roughly 5% chance
a pandemic will happen each year, but they cannot be reliably predicted.

o Effects on people will vary, while the elderly, people with underlying medical conditions, and young
children are usually at higher risk.

o Effects on property are typically minimal, although quarantines could result in short-term clasures.

e Effects on economy: lost productivity due to illness and potential business closures could potentially
have severe economic impacts. Social distancing requirements and fear of public gatherings could
significantly reduce in-person commerce.

e Effects on critical fadlities and infrastructure: community lifelines, such as healthcare facilities, like
hospitals will be impacted and may be overwhelmed and have difficulty maintaining operations due to
bed avallablhty, medical s!afﬁng shortages, and lack of PPE and other supplies.

o Unique jurisdi As ioned above, COVID-19 was the leading cause of death in
Montana's Native American tribes, likely due to economic and societal structures.

e Ongoing mitigation activities should fccus on disease prevention, espedially during flu season. This
includes, but is not limited to, p ity outreach campaigns to educate the public about
risks and available support; establishing convenient vaccination centers; reaching out to vulnerable
populations and caregivers; and issuing advisories and wamnings.

e Related Hazards: Human Conflict.

Table 4-7 Risk Summary Table: Communicable Disease

Overall . p yitional Jurisdictions Jurisdictional Differencas?

gnificanca

Big Hom High Hardin, Lodge Grass Big Hom has the lowest rate of insurance, and the
highest rate of COVID-19 infections in the Eastem
region, which suggest wlnerability to

able disease.
Carbon Medium Bearcreek, Bridger, Joliet, | None
B Fromberg, Red Lodge

Carter Medium Ekalaka None

Custer Medium Ismay, Miles City None

Crow Tribe Medium NA

Daniels Medium Scobey, Flaxville None

Dawson Low Richey, Glendive None

Fallon Medium Plevna, Baker Societal and economic structures have increased

poor outcomes from communicable diseases in
Native communities.

Garfield Medium Jordan Garfield has the lowest population density of all
counties in Montana which lowers the risk of
communicable disease spread.

Golden Valley Medium Ryegate, Lavina None

McCone Low Circle Dawson has a low population density and a high

rate of health insurance, lowering the risk of spread
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and increasing  the

interventon.

Musselsheil Medum Mzlstone, Roundup None

PowrdarRiver | Low Sroadus Hone

Praire Medium Terry ‘A signilicant porticn of Prairia County's pozulation
is over the age of 65 and is therefore more

to diseasas
Richland Madium Fairview, Sidney None
Roosevelt High Wolf  Point,  Poplar, | Roosevelt has the highest rate of poverty in the

Bainville, Culberson, Froid | Eastern Region which would impact its ability to
adapt to a communicable disease event.

Rosebud Medium Colstrip, Forsyth None
Sheridan Madium Plentywood,  Medicine | None
Lake, Outlook, Westby
Stillwater Medium Columbus None
Treasure Medium Hysham None
Valley Low Glasgow, Fort  Peck, | None
Nashua, Opheim
Wibaux Medium Wibaux None
Yellowstone High Billings, Broadview, Laurel | Yellowstone has the largest population per square

mile of all counties in Montana, which increases the
likelihood of disease spread.

423 Cyber-Attack

Hazard/Problem Description

The Merriam-Webster dictionary defines cyber-attacks as "an attempt to gain illegal access to a computer
or computer system to cause damage or harm.” Cyber-attacks use malicous code to alter computer

p or data. The vulnerability of systems to attacks is a growing concern as people and
become more upon rked technologies. The Federal Bureau of Investigation
(FBI) reports that “cyber i ions are b ing more I more d and more

sophisticated,” with implications for private- and public-sector networks. Cyber threats can take many forms,
including:

® Phishing attacks: Phishing attacks are fraudulent communications that appear to come from legitimate
sources. Phishing attacks typically come through email but may come through text messages as well.
Phishing may also be idered a type of social engineering meant to exploit employees into paying
fake invoices, providing passwords, or sending sensitive information.

® Malware attacks: Malware is malicious code that may infect a computer system. Malware typically
gains a foothold when a user visits an unsafe site, downloads untrusted software, or may be
downloaded in conjunction with a phishing attack. Malware can remain undetected for years and spread
across an entire network.

e Ransomware: Ransomware typically blocks access to a jurisdiction’s/agency’s/ business’ data by
encrypting it. Perpetrators will ask for a ransom to provide the security key and deaypt the data,
although many ransomware victims never get their data back even after paying the ransom.

® Distributed Denial of Service (DDoS) attack: Perhaps the most common type of cyber-attack, a DDoS
attack seeks to overwhelm a network and causes it to either be inaccessible or shut down. A DDoS
typically uses other infected systems and internet-connected devices to “request” information from a
specific network or server that is not configured or powerful enough to handle the traffic

Montana Easte Region Hazard Mitigation Plan
Hazard Identification and Risk Assessment

« Data breach: Hackers gaining access to large amounts of personal, sensitive, or confidential information
has become increasingly common in recent years. In addition to networked systems, data breaches can
occur due to the mishandling of external drives.

e Critical Infrastructure/SCADA System attack: There have been recent critical infrastructure
Supervisory Control and Data Acquisition (SCADA) system attacks aimed at taking down lifelines such
as power plants and wastewater facilities. These attacks typically combine a form of phishing, malware,
or other social engineering mechanisms to gain access to the system.

Cyber-attacks are rapidly increasing in the United States. The FBI Internet Crime Complaint Center (IC3) was
developed to provide the public with a direct way to report cybercrimes to the FBI. In 2021, the FBI Intemet
Crime Report reported a record number of cyber-attacks, with a 7% increase from 2020. The events reported
to the FBI are used to track the trends and threats from cyber criminals to combat cyber threats and protect
USS. citizens, businesses, and government from future attacks.

Geographical Area Affected

Cyber-attacks can and have occurred in every location of i phics, and security
posture. Anyone with information online is vulnerable to a cyber-attack Incidents may involve a single
location or multipl hic areas. A disruption can have far-reaching effects beyond the location of the
targeted system; disruptions that occur far outside the State can still impact people, businesses, and
institutions within Eastern Region. All servers in the Eastern Region are potentially vulnerable to cyber-
attacks. Businesses, industry, and even individuals are also sus:epnble to :yber-madts Therefore, the
geographic extent of cyber-attack is significant.

Past Ocaurrences

According to the FBI's 2021 Internet Crime Report, the FBI received 2.76 million complaints with $18.7 billion
in losses over the last five years due to cyber-attacks. The Crime Report also noted a trend of increasing
cybercrime complaints and losses each year. Nationwide losses in 2021 alone exceeded $6.9 billion, a 392%
increase since 2017. According to the 2021 Report, Montana ranked 48/57 among U.S. territories in the total
number of victims, with 1,188 victims of cyber-crime, and 49™ in total victim losses, with $10,107,283 in total
losses.

Data on past cyber-attacks |mpactmg Montana was gathered from The Privacy Rights Clearinghouse. The

Privacy Rights Cleari fit ion based in San Diego, maintains a timeline of 9,741
data breaches resulting from cnmpuler hacking incidents in the United States from 2005-2021. The
database lists 35 data breaches against systems located in Montana totaling almost 1.5 million impacted
records; it is difficult to know how many of those affected residents in the Montana Easlem Regxon Attacks
happening outside of the State can also impact local busi personal i and
credit card information. Table 4-8 shows several of the most significant cyber-attacks in Montana in recent
years. The data aims to provide a general understanding of the impacts of cyber-attacks by compiling an
up-to-date list of incidents but is limited by the availability of data: “This is an incomplete look at the true
scope of the problem due in part to varying state laws.”

Table 4-8 Major Cyber Attacks Impacting Montana (10,000+ Records), 2005-2021

Date Organization Total
Reported Mg i Typa Records | % s
7/1/2014 Montana Department | - Healthcare 1,062,509 | Hacked by an Outside Party or
of Public Health & Infected by Malware
Human Services
1/30/2008 | Davidson Companies | Great Business 226,000 Hacked by an Outside Party or
Falls Infected by Mahvare
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antzon g Heakheare .00 Portable Device (101 di s::yded
or stolen laptop, PDA,
memory stick,

/1372018 Kaliszoll | Healtheare 23203 Portable Device (lost, "lsn" od
or stolen laptop, POA,
West Medcare smartphona, memory stick.
COs, hard drive, data tage, £tc)
4/14/2017 | Eastern Health - Healthcare 15,326 PHYS

Screening
Source: The Privacy Rights Clesringhowss

In total, the Privacy Rights Clearinghouse has reported 35 attacks in Montana since 2005 with a total of
1,471,889 records. Of these records lost in Montana, a majority were from healthcare organizations. It is
difficult to know how many of these incidents affected residents in the Montana Eastern Region.

The Montana D of Agricul porarily took the USAHERDS web-based software offline in the
year 2021 to allow the apphcauons developer to beef up security following a suspected Chinese state-
sponsored cyberattack. USAHERDS is used to track livestock by at least 18 US states. The suspected attacker
- APT41, had carried out a hacking campaign that comprised the networks of at least six US state
governments (Power 2022).

In February 2020, it is reported that Ryuk ransomware hacked the computer system of the Havre Public
Schools. Despite the major scare, it was eventually conduded that the hackers did not gain access to student
and employee information (Dragu 2020).

On April 3, 2015, Eastern Montana Clinic notified almost 7,000 patients of a payment data hack. The hacker
bypassed the Clinic website’s security measures and obtained access to the demographic and credit card
information of 6,994 patients who paid their bill(s) via the link on the Clinic’s website. The information
available to the hacker included patient names, addresses, telephone numbers, email addresses, dates and
amounts of credit card transactions, and the last four digits of patients’ credit card numbers. In addition,
approximately 44 patients’ full credit card information was compromised. The Clinic took steps to mitigate
any further harm to patients from this security incident ("Eastern Montana Clinlc Notifies Almost 7,000
Patients Of Payment Data Hack" 2015).
ikelihood of O

Small-scale cyber-attacks such as DDoS attacks occur daily, but most have negligible impacts at the local
or regional level. Data breaches are also extremely common, but again most have only minor impacts on
government services. Additionally, the FBI Internet Crime Report 2021 found that there is a trend of
increasing cyber-attacks over the past 5 years. These trends are shown in Figure 4-11.

" 1»«’3#“
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Figure 4-11  Trends of the Frequency of Cyber-attacks, 2017-2021

Complaints and Losses over the Last Five Years
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Source: The FEI Intemet Crime Report 2021

Perhaps of greatest concern to the Eastern Region are ransomware attacks, which are becoming increasingly
common. Itis difficult to calculate the odds of the Eastern Region or one of its jurisdictions being hit with a
successful ransomware attack in any given year, but itis likely to be attacked in the coming years.

The possibility of a larger disruption affecting systems within the Region is a constant threat, but it is
difficult to quantify the exact probability due to such highly variable factors as the type of attack and
intent of the attacker. Major attacks specifically targeting systems or infrastructure in the Eastern Region
cannot be ruled out. Therefore, the probability of future cyber-attack is occasional.

Climate Change Considerations

Changes in development have no impact on the threat, vulnerability, and consequences of a cyber-attack.
Potential Magnitude and Severity

There is no universally accepted scale to explain the severity of cyber-attacks. The strength of a DDoS attack
is often explained in terms of a data transmission rate. One of the largest DDoS disruptions ever, known as
the Dyn Attack which occurred on October 21, 2016, peaked at 1.2 terabytes per second and impacted some
of the internet's most popular sites, induding Amazon, Netflix, PayPal, Twitter, and several news
organizations.

Data breaches are often described in terms of the number of records or identities exposed. The largest data
breach ever reported occurred in August 2013, when hackers gained access to all three billion Yahoo
accounts. The hacking incidents associated with Montana in the Privacy Rights Clearinghouse database are
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of a smaller scale, ranging from 201 records to approximately 1.06 million, along with several cases in which
an indeterminate number of records may have been stolen.

Ransomware attacks are typically described in terms of the amount of ransom requested, or the amount of
time and money spent to recaver from the attack One report from cybarsacurity firm Emsisoft estimates
the average successiul ransomware attack costs $21 million and can take 237 days to recover from.
Therefore, the potential magnitude and severity of cyber-attack is Critical.

Vulnerability Assessment

People

Injuries or fatalities from cyber-attacks would generally only be possible from a major cyber-terrorist attack
against critical infrastructure. More likely impacts on the public are finandial losses and an inability to access
systems such as public websites and permitting sites. Indirect impacts could include interruptions to traffic
control systems or other infrastructure.

The FBI Internet Crime Reports on the victims of cyber-attack by age group. While the number of cyber-
attack complaints is comparable across age groups, the losses increase significantly as age group increases,
with individuals 60 years and older experiencing the greatest losses. This is likely due to seniors being less
aware of cyberthreats, lack of the tools to identify cyberthreats, and "Grandparent Scams,” which is a
cyberattack where criminals impersonate a loved one in need, such as a grandchild, and ask for money.
Figure 4-12 displays the breakdown of victims by age group in 2021.
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Figure 4-12  Victims by Age Group in 2021
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Property

Most cyber-attacks affect only data and computer systems and have minimal impact on the general
property. However, sophisticated attacks have occurred against the SCADA systems of critical infrastructure,
which could potentially result in system failures on a scale equal to natural disasters. Facilities and
infrastructure such as the electrical grid could become unusable. A cyber-attack took down the power grid
in Ukraine in 2015, leaving over 230,000 people without power. A ransomware attack on the Colonia Pipeline
in 2021 caused temporary gas shortages on the East Coast The 2003 Northeast Blackout, while not the
result of a cyber-attack, caused 11 deaths and an estimated $6 billion in economic loss.

Critical Facilities and Lifelines

An article posted on July 31, 2022, by govemment technology mentions that despite the lack of major
headline-grabbing cyber-attacks against U.S. aitical infrastructure so far in 2022, our global cyber battles
continue to increase. Warldwide cyber actions are becoming less covert. Besides, according to 1BM's 2022
annual Cost of a Data Breach Report, almost 80 percent of critical infrastructure organizations studied don't
adopt zero-trust strategies, seeing average breach costs rise to $5.4 million - a $1.17 million increase
compared to those that do. All while 28 percent of breaches amongst these organizations were ransomware
or destructive attacks (Lohrmann 2022).
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Cyber-attacks can interfere with response ications, access to mobile data terminals, and
access to aitical pre-plans and response documents. According to the Cyber & Infrastructure Security
Agency (CISA), cyber risks to 9-1-1 systems can have “severe impacts, including loss of life or property; job
disruption for affected netwrork users; and financial costs for the misuse of data and subsequent resolution.”
CISA also compiled a recent list of attacks on 3-1-1 systems including a DDaS$ in Arizena, unauthorized
access witn stolen credentizls in Canada, a network outage in New York, and a ransomware attack in
Baltimore.

Morcover, the delivery of services can be impacted since governments rely to a great extent on the
electronic delivery of services. Most agencies rely on server backups, electronic backups, and remote options
for Continuity of Operations and Continuity of Govemment. Access to documents on the network, OneDrive
access, and other ions that require ion across the Eastern Region will be significantly
impacted.

In addition, public confidence in the government will likely suffer if systems such as permitting, DMV, voting,
or public websites are down for a prolonged amount of time. An attack could raise questions regarding the
security of using electronic systems for government services.

Economy
Data breaches and subsequent identity thefts can have huge impacts on the public. The FBI Internet Crime
Report 2021 reported losses in Montana due to cyber-attacks totaled $10,107,283 in 2021 alone.

Economicimpacts from a cyber-attack can be debilitating. The cyber-attack in 2018 that took down the City
of Atlanta cost at least $2.5 million in contractor costs and an estimated $9.5 million additional funds to
bring everything back online. The attack in Atlanta took more than a third of the 424 software programs
offline and recovery lasted more than 6 months. The 2018 cyber-attack on the Colorado Department of
Transportation cost an estimated $1.5 million. None of these statistics consider the economic losses to
businesses and ongoing IT configuration to mitigate a future cyber-attack.

Additionally, a 2016 study by Kaspersky Lab found that roughly one in five ransomware victims who pay
their attackers never recover their data. A 2017 study found ransomware payments over a two-year period
tataled more than $16 million. Even if a victim is perfectly prepared with full offline data backups, recovery
from a sophisticated ransomware attack typically costs far more than the demanded ransom.

Historic and Cultural Resources
Most cyber incidents have little to no impact on historic, cultural, or natural resources. A major cyber
terrorism attack could p ially impact the envil by triggering a release of | dous materials,

or by causing an accident involving hazardous materials by disrupting traffic cantrol devices.

Natural Resources

Most cyber-attacks would have a limited impact on natural resources. There are cases, such as a cyber-
attack on a hydroelectric dam, that could result in catastrophic consequences to natural and human-built
environments in the case of a flood. If a cyber-attack occurred on several upstream dams and released
significant amounts of water downstream, the additional pressure put on downstream dams could fail,
resulting in massive flood events. This would not only jeopardize the energy system that relies on these
dams but also cause significant damage to the natural environment.

Development Trends Related to Hazards and Risk

Changes in development have no impact on the threat, vulnerability, and consequences of a cyber-attack.
Cyber-attacks can and have targeted small and large jurisdictions, multi-billion-dollar companies, small

d-pop shops, and individual citizens. The decentralized nature of the internet and data centers
means that the cyber threat is shared by all, regardless of new construction and changes in development.
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Risk Summary

o Overall, cyber-attacks are rated as a Medium significance in the planning area.

® Cyber-attacks can occur anywhere and on any p network, therefore, this hazard is rated as
significant location.

e There is an increasing trend in the number of cyber-attacks in the US. each year, therefore, the
frequency of cyber-attack is rated as likely.

e Cyber-attacks can result in significant ecanomic losses, interruptions of aitical facilities and services,
and confidential data leaks; therefore, magnitude is ranked as Critical.

o People ages 60+ are the most likely age group to experience the greatest monetary losses, although
anyone of any age can be a victim to a cyber-attack.

o Small businesses worth less than $10 million and local g arei ly ing targets
for cyber-attack, with aiminals ing these smaller izations will lack the resources to prevent
an attack.

e Critical infrastructure, such as the energy grid and first respond: ication, is vulnerable to

cyber-attack and disruption.
. Sigmﬁr.ant economic Iosses can result from cyher -attacks if the attackers ask for ransom.

. with a large pop and infrastructure are most likely to
experience cyber-attacks.

Table 4-9 Risk Summary Table: Cyber-Attack

Eastern Region i None
Big Hom Hardin, Lodge Grass None
Carbon i Bearcreek, Bridger, Jofiet, Fromberg, | None
Red L
Carter Medium Ekalaka None
Custer Medium Ismay, Miles City None
Crow Tribe Medium
Daniels Medium Scobey, Flaxville None
Dawson Medium Richey, Glendive None
Fallon Medium Plevna, Baker None
Garfield Medium Jordan None
Golden Valley Medium Ryegate, Lavina None
McCone Medium Circle None
Musselshell Medium Melstone, Roundup None
Powder River Medium Broadus None
Prairie Medum | Terry None
Richland Medium Fairview, Sidney None
Roosevelt Medium Wolf  Point, Poplar, Bainville, | None
Culberson, Froid
Rosebud Colstrip, Forsyth None
Sheridan Plentywood, Medicine Lake, Outlook, | None
Westby
Stillwater Calumbus None
Treasure Hysham None
Valley Glasgow, Fort Peck, Nashua, Opheim | None
Wibaux Wibaux None
Yellowstone Billings, Broadview, Laurel None

Montana Eastem Region Hazard Mitigation Plan

Hazard Identification and Risk Assessment

424 Dam Failure

Hazard/Problem Description

A dam is a barrier constructed across a watercourse that stores, controls, or diverts water. Dams are
constructed for a variety of uses, including flood protection, power, agriculture/imigation, water supply, and
recreation. The water impounded behind a dam is referred to as the reservoir and is usually measured in
acre-feet, with one acre-foot being the volume of water that covers one acre of land to adapth of one fool.
Depending on local topography, even a small dam may have a reservair cantaining many acre-feet of water.
Dams serve many purposes, including irrigation control, providing recreation areas, electrical power
generation, maintaining water levels, and flood control.

Dam failures and releases from dams during heavy rain events can result in downstream flooding. Water
released by a failed dam generates tremendous energy and can cause a flood that is catastrophic to life
and property. Two factors thatinfluence the potential severity of a full or pamal dam failure are the amount
of water impounded and the density, type, and value of d and i The
speed of onset depends on the type of failure. If the dam is inspected regularly then small leaks allow for
adequate waming time. Once a dam is breached, however, failure and resulting flooding occurs rapidly.
Dams can fail at any time of year, but the results are most catastrophic when the dams fill or overtop during
winter or spring rain/snowmelt events.

A catastrophic dam failure could challenge local response capabilities and require evacuations to save lives.
Impacts to life safety would depend on the waming time and the resources available to notify and evacuate
the public and could include major loss of life and potentially catastrophic damage to roads, bridges, and
homes. Associated water quality and health concemns could also be an issue.

Dam failures are often the result of prolonged rainfall and overtopping, but can happen in any conditions
due to erosion, piping, structural deficiencies, lack of maintenance and repair, or the gradual weakening of
the dam over time. Other factors that can lead to dam failure include earthquakes, landslides, improper
ion, rodent activity, dalism, or terrorism.

According to FEMA, dams are dassified in three categories that identify the potential hazard to life and
property:

o High hazard - Dams where failure/mis-operation will probably cause loss of human life.

« Significant hazard - Dams where failure or mis-operation results in no probable koss of human life

but can cause ic loss, envi l damage, di ion of fifeline facilities, orimpact other
concems. Significant hazard potential classification dams are oftzn located in predommantly rural
or agricultural areas but could be located in areas with p and signifi

» Low hazard - Dams where failure or mis-operation results in no probable loss of human life and
low economic and/or environmental losses. Losses are principally limited to the owner’s property.

Dam inundation can also occur from nan-failure events or inddents such as when outlet releases increase
during periods of heavy rains or high inflows. Controlled releases to allow water to escape when a reservoir
is overfilling can help prevent future overtopping or failure. When outlet releases are not enough, spillways
are designed to allow excess water to exit the reservoir and prevent overtopping. This can protect the dam
but result in flooding downstream. Dam safety incidents are defined as situations at dams that require an
immediate response by dam safety engineers. Detailed below in Table 4-10 are the high, significant, and
low hazard dams organized by county in the Eastem region. The Eastem region has the lowest number of
high hazard dams of the three regions in the State, and 100% of the high hazard dams have Emergency
Action Plans (EAPs) on file.
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Table 4-10 Eastern Region Dam Summary Table

County Low

Big Hom 5 3 64 72
Carbon 2 3 1 13
Carter - T 104 m b
Custer = 3 173 176 =,
Daniels H 1 19 20 -
Dawson 1 1 62 64 100%
Fallon 2 4 30 36 100%
Garfield = 8 236 244 =
Golden Valley H & 8 8 =
McCone 1 8 m 120 100%
Musselshell 1 1 28 30 100%
Powder River - 4 3 a7 =
Prairie = 1 48 49 =
Richland 1 10 67 78 100%
Roosevelt 4 35 39 =
Rosebud 4 5 261 270 100%
Sheridan 1 1 22 24 100%
Stillwater 4 < 7 Ll 100%
Treasure » - 16 16 -
Valley - 5 140 145 B
Wheatland 8 5 23 36 100%
Wibaux =, 3 13 13 =
Yellowstone 1 2 22 25 100%
Total 31 73 1,543 1,647

Sourca: Montana of Natural R d jon (ONRQ Dam Safety Program, Montana State Library, NID,

HIFLD 2022, Montana DES, N8I

Geographical Area Affected

The geographical area affected by dam failure is potentially significant. According to the National Inventory
of Dams (NID), there are a total of 1,647 dams throughout the counties of the Eastern Region. Thirty-one
(31) of these dams are high hazard, and 73 are significant hazard dams, with the remainder are low hazard
dams. These dams are mapped in Figure 4-13 and described in detail in the jurisdictional annexes. All the
high hazard dams in the Eastemn Region have EAPs on file. In some cases, inundation mapping is available
for analysis, but typically limited to privately owned high hazard dams, based on data from the MT DNRC.
Additionally, there are limited inundation zones for dams owned by the Bureau of Indian Affairs (BIA), used
with permission. Other federally owned dams are highlighted in yellow and do not have publicly available
inundation mapping. It is important to note that a lack of mapped inundation areas prevents identifying
assets likely to be affected by dam failure but does notindicate the absence of risk.




Hartans Eactrn fagion Hazerd Waston Aun

Rezars Lot 790 4nd Fisk Aveien ot

Figure 4-13  Eastarn Region Dams

TSI o rmec v sevy g 8 A

Uam Taiure NOOAs IN MONTana nave primarily Deen assoated WItN nvenne ana f1asn 100aing. AcCoraing
to the 2023 Montana State Hazard Mitigation Plan (SHMP) and the Montana Department of Natural

R and Conservation (M DNRQ), aging infrastructure is largely to blame for a number of failed
dams in Montana. There have been numerous small failures primarily related to deterioration of corrugated
metal pipe outlet works, which causes slow release of reservoir contents along the outside of the outlet
pipe, with minimal downstream property damage but serious damage to the structure. Dams with potential

for loss of life downstream are subject to stringent permi peration, and
requirements. Deficiencies and problems are identified in advance and actions taken to mitigate the chance
that the deficiency leads to failure. If a deficit cannot be i di dd d due to lack of data or

lack of dam owner resources, risk reduction measures are put in place.

According to the 2023 State of Montana Multi-Hazard Mitigation Plan, there have been three past dam
failures or incidents in the Eastern Region. The following information conceming these events is excerpted
from the 2018 SHMP:

e March 1937 — The Midway Dam, located 40 miles northwest of Nashua in Valley County, suffered a
breach during a flood on the Porcupine Creek. The spillway was undermined by floating ice, leading to
a failure and subsequent four-foot wall of water which swept through the valley and caused extensive
damage.

e July 1946 —The Carrol Dam, in Sheridan County eight miles northwest of Plentywood, failed after several
inches of rainfall in the area over a short period of time. There were no fatalities in this incident, but
there was extensive damage and destruction of homes and farm buildings throughout the valley
beneath the dam.

e June 23, 2002 - Ross Dam in Garfield County failed, prompting d i but with
limited damage downstream. Once house was flooded and several downstream stock dams broke, and
gravel roads were washed out.

ikelihood of
Dam failures in the United States typically occur in one of four ways:

« Dam overtopping occurs when the water level behind the dam exceeds the top of the dam. Overtopping
accounts for 34% of all dam failures, can occur due to inadequate spillway design, settlement of the
dam crest, blockage of spillways, and other factors.

e Foundation defects due to differential settlement, slides, slope instability, uplift pressures, and
foundation seepage can also cause dam failure. These account for 30% of all dam failures.

e Internal erosion or piping of an earth dam takes place when water that seeps through the dam carries
soil particles away from the embankment, filters, drains, foundation, or abutments of the dam. Failure
due to piping and seepage accounts for 20% of all failures. These are caused by intemal erosion due to
piping and seepage, erosion along hydraulic structures such as spillways, erosion due to animal
burrows, and cracks in the dam structure.

e Failure due to problems with conduits and valves, typically caused by the piping of embankment
material into conduits through joints or cracks, constitutes 10% of all failures.
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River near the Town of Melstone in Mu,selsh ,|[ County and the Depression Detention Dam near the Town
of Bridger. According to comespondance between MT DES and the Montana Dam Safety Program
Supervisor in the Water Resources Division there were no dams identified in Eastern Montana that meet the
HHPD eligibility criteria as specified in the notice of funding opportunity. See Annex A Carbon County and
Addendum R Musselshell County for more details on these dams. MTDES and the participating jurisdictions
will continue to monitor dam conditions and may amend this plan if additional high hazard potential dams
are assessed as being in poor condition.

Terrorism and vandalism are serious concerns that all operators of public facilities must plan for; these
threats are under continuous review by public safety agencies.

All of these factors i and taking into i ion the record of past events, the likelihood of a
catastrophic dam failure is unlikely, but still possible. This gives a probability rating for dam failure of
unlikely. Compared to the other regions in the state, the relative lack of high and significant hazard dams
in the Eastern Region means a generally lower risk of future severe consequences or casualties from this
hazard. However, low hazard dams could still potentially fail and cause issues downstream, though not
enough data is available to d ine the itude or detail how i ful a low hazard dam could be
on their surounding communities.

Climate Change Considerations

Changes in rainfall, runoff, and snowpack conditions may each have significant impacts on water resources,
including dams. As of this HMP update it is not dear if dimate change will affect dam hazards negatively,
but some level of caution is warranted. Dam safety is a high priority in Montana, the state has made a
considerable investment developing laws and rules for the design, construction, and maintenance of dams
to ensure dam safety. The state has a staffed dam safety program that conducts a sophisticated inspection
program. However, dam failures have happened when events occurred that were unforeseen when the
structures were designed and built.

For example, the Carrol Dam in Sheridan County and the Ross Dam in Garfield County, both located in the
Eastern Region failed in 1946 and 2002, respectively due to several inches of rainfall over a short period of
time.

With regard to climate change, a fundamental concern is that future conditions will be different from past
conditions used to develop design parameters for existing dams. Extreme weather events have occurred
throughout history, a pattern that seems to be accelerating as dimate change progresses. Further
complicating matters, many climate change impacts are indirect and difficult or impossible to predict The
2021 Montana Climate Change and Human Health report considers climate “surprises” to be the third
greatest concern with climate change impacts to human health.

Cascading effects of wildfire are one potential source of climate change “surprise” that is especially relevant
to dam safety. Wildfire scars can alter watershed hydrology, causing extreme, unprecedented runoff that
causes flash flooding and often causes debris flows that can impact nearby dam facilities. The concern in
this case is that a future wildfire regime could leave unprecedented fire scars. If an extreme precipitation
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Despite the lack of study to document specific impacts of climate change on dam safety, it is prudent to
continue to monitor changing science-based studies in future HMP updates.

Potential Magnitude and Severity

As noted above, dams are classified as High Hazard Potential if failure is likely to result in loss of life, or
Significant Hazard Potential if failure is likely to cause property damage, economic loss, environmental
damage, or disruption of lifeline facilities. The US Army Corp of Engineers (USACE) uses three categories to
dassify a dam’s potential hazard to life and property:

* High hazard indicates that a failure would most probably result in the loss of life.
~» Significant hazard indicates that a failure could result in appreciable property damage. .
* Low hazard indicates that failure would result in only minimal property damage and loss of life is
unlikely.
e Undetermined hazard dams have not been rated or their hazard rating is not known.

These dam hazard designations can be used as an indicator of the potential magnitude and severity that is
possible on a site-by-site basis. Based on the record of past events in the region and the hazard rankings
of the region’s dams, the impacts of dam failure or incident is limited.

The patential magnitude of a dam failure in the planning area could change in the future; the hazard
significance of certain dams could increase if development occurs in inundation areas.

Vulnerability Assessment

The dam failure Vulnerability Assessment identifies assets are both likely to be exposed in the event of a
dam failure and susceptible to damage from that exposure. In this context, assets are (1) people, (2)
property, (3) critical facilities and lifelines, (4) the economy, (5) historic and cultural resources, and (6) natural
resources. -

Exposure is defined here as interacting with dam failure hazards, and likely to be exposed indicates a
presence in areas deemed to be especially likely to experience dam failure hazards. Susceptible indicates a
strong likelihood of damage from exposure to dam failure hazards, Finally, vulnerability under future
conditions is considered below as it relates to development in the section titled Development Trends Related
to Hazards and Risk. The effects of climate change on future conditions are considered above in the
subsection titled Climate Change Considerations.

The analysis of dam failure vulnerability is simplified by the ption that any person or
physical object that comes into contact with flooding from a dam failure is susceptible to damage. This
assumption is based on some key characteristics of dam failure hazards. Dam failure flooding can be amang
the most violent hazards in existence. The flooding hazard also has definite boundaries. Finally, dam failure
flooding can occur with little or no warning and possibly at night when warning and evacuation are difficult.
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For hazard mitigation planning purposes, it is assumed that anything in the designated flood inundation
zone is vulnerable. Susceptibility is discussed further in the asset-specific subsections, belovs,

A key limitation of hazard mitigation planning is that flood inundation areas for federally owned dams are
typically not available. This prevents identification of many assets that are vulnerable to dam-failure hazards.
A solution to this limitation is to reference the hard-copy maps that are available within Emergency Action
Plans associated with these dams and on file with the local emergency management offices.

People

Flooding caused by dam failure is among the most violent and destructive of hazard events. People are
certainly susceptible to injury or death when exposed to dam inundation hazards. From a planning
perspective, all populations exposed to dam failure hazards are considered vulnerahle. but the elderly,

people with disabilities, young children, and individuals that face chall g thei ion zone
(individuals that do not own a vehicle) are the most vulnerable.

Fortunately, the population exposed to dam failure hazards is variable. The presence of people within dam
inundation areas can be reduced in many ways, such as limiting development in high hazard areas. Also,
providing advance warning of approaching dam failure hazards can be effective when the waming is
received and successfully acted upon to evacuate the area. However, even if advance waming exists, any
population that does not receive and act on that waming also remains vulnerable. Even when wamings are
received and acted upon, the time to successfully evacuate may be brief and insuffident for wilnerable
populations. People p from ing by blocked or otherwise inaccessible evacuation paths also
remain vulnerable. Improving any of the ab: ioned factors will reduce the vulnerability of people to
dam failure hazards. Aiding the evacuation of certain populations deserves spedal consideration, most
notably the elderly, people with disabilities, young children, and individuals that do not own a vehide. These

issues are considered more ghly in Section 5, Mitigation Strategy.
According to GIS analysis for this wul ili there are an esti d 22,746 people
residing in identified dam inundation zones throughout the Eastern Region. This number does not indude

people downstream of federally owned dams that do not release infarmation on dam inundation zones.

This estimate was derived by taking the number of residential parcels within the inundation zone and

mu[hplymg them by the average household size for each county per the US. Census Bureau American
ity Survey esti The breakdown of these exposed populations per county and jurisdiction are

shown in Table 4-11 below.

Property

The potentially destructive nature of dam failure hazards makes property that exists within the dam

inundation area susceptible to damage and therefore potentially vulnerable. Low-lying areas are subject to

additional flood hazards since they exist where dam waters would collect.

Table 4-11 summarizes the estimated number of improved parcels, building values, and people within
inundation zones (private dams only) for each county in the Eastern Region. Counties with the highest
exposure of people and property include Yellowstone, Custer, and Carbon counties. Table 4-12 summarizes
the estimated number of parcels, building values, and people within inundation zones for each Tribe in the
Eastern Region.

Table 4-11 Eastern Region Parcels at Risk to Overall Dam Inundation by County and
Jurisdiction

Improved Value  Contant Value Tatal Vi Population

$21,051,775 $19,085,857 $46,137,632
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County - Jurisdiction. PB4 fmproved Valus | Contant Value | Total Valus ' Populstion
$2,507,695 $1,965,058 $4472,753
Total 336 $29,559470 $21,050,915 $50,610,385 1.036
Carbon Joliet 268 $34,910,122 $19,545,855 % 585
Red Lodge 418 $81,783,960 $42,929,156 $124,713,116 952
Carbon 540 $139,084,832 $82,742,566 $221,827398 1023
County
Total 1,226 $255,778914 $145217,577 $400,996491 2.560
Custer Miles City 3275 “57,74727 $255,949,474 $713,697,061 7353
Custer 584 $74,246,037 $47,024,649 $121,270,686 1233
County
Total 3859 $531 393,624 $302,974,122 $834,967,746 8,586 |
Fallon Baker 180 $22,765,807 $12,321,269 $35,087,076 an
Fallon s 3405041 251441 3656482 7
County
Total 185 $23,170,848 $12,572,709 $35,743,557 384
Gafield | Garfield 7 $2199% $139.995 419,985 7
County
Total 7 $279,930 $139,995 $419,985 17
Golden Lavina 106 $9412,853 If $1 5,590492 207
Valley Ryegate 124 $9347.421 $15333444 250
Golden 3 $3223,648 $5,979,012 29
Valley
County
Total 263 $21,983,922 $14,919,026 536, 902,948 486
lhell | Roundup 134 $7,925,167 54025413 | $11,950580 m
Musselshell 106 $5,923,568 $4,165,939 $10,089,507 185
County
Total 0| sisiEs Sen91352 | sa2080087 458
Richland Total 5 $734424 $509317 $1,243,741 8
Rosebud | Northem 57 13,089,925 1,756,822 54,846,747 214
Cheyenne
Indian
Reservation
Rosebud T $10719,734 $7.8844T7 18604211 249
County .
Total 193 $14,544.083 $10,150,616 $24,694,699
Sheridan | Plentywood 940 | $121,121,067 | §72.008 $193,129,076
Sheridan 38| 12707566 | $16,106,768 528,814,334
County
Total 978 $133,828,633 $88,114,776 $221,943409 1,999
Treasure | Treasure 1 3366520 $366,520 $733,040 5
County
Total 1 $366,520 $366,520 $733040 0
. Harlowton 214 s“.m?&Q $7,521,986 521‘555455 491
Wheatland 170 $21,505215 $19,038,660 $40,543,875 287
County
Total 384 §35538684 | $26,560,646 $62,099.330 | 718
Yellowstone | Billings 13713 $331,662,987 $225,615,257 $557,278,244 3017
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Yellovestone 1355 | $415127399 |  $403266080 |  $818,393479 2954

County
Total 2.139 $746750385 | 1528861337 | _$1375.671.723 5971
Grand Total 10,411 | $1,807.683,309 | $1,250,139.589 | $3,056,823,398 22746

Source: County Assessor data, NID, MT DNRC, WSP GIS Analysis

Table 4-12 Eastern Region Parcels at Risk to Dan Inundation by Tribe
0 foprovad | improvad

!{iContant Vs | Total Vai | Populatian

Parcals " Walua
Crow Tribe 314 $27,051,775 $19,085.857 | $46,137,632 1,007
Fort Peck Assiniboine and Sioux - - < = o
Tribe
Northem Cheyenne Indian 57 $3,089,925 $1,756,822 $4,846,747 214
Reservation
Total 371 $30,141,700 $20,842,679 | $50,984,379 1221
Source: County Assessor data, NID, MT DNRC, WSP GIS Analysis
Critical Facilities and Lifelines
Atotal dam failure can cause phicimpacts to areas d of the water body, including critical
infrastructure. Any critical asset located under the dam in an i ion area would be ptible to the

impacts of a dam failure. Transportation routes are vulnerable to dam inundation and have the potential to
be washed out in flooding following dam failure incidents, creating isolation and emergency response
issues. Those that are most vulnerable are those that are already in poor condition and would not be able
to withstand a large water surge. Utilities such as overhead power [ines, cable and phone lines could also
be vulnerable. Loss of these utilities could create additional isolation issues for the inundation areas.

Based on the critical facility inventory considered in the updating of this plan there are 352 critical facilities
throughout the Easter Region which lie within mapped dam inundation areas. These at-risk facilities are
listed in Table 4-13 below by critical facility dassification as based on the FEMA Lifeline categories.

Table 4-13 Eastern Region Critical Facilities at Risk to Dam Inundation by Jurisdiction and
FEMA Lifeline

Transportation

Communications
Food, Watsr, Shelter
Hazardous Materials
Health and Medical

Safety and Security

Lodge Grass - - 2 1

Big Hom County 3 4 6 - 3

Total 3 4 8 0 1] 4 36 55
Carbon Jofiet - - 3 - 1 2 1 7

Red Lodge - 2 - = = 1 2 S

Carbon County i 1 2 - - = 24 28

Total 1 3 S [ 1 3 27 40

Miles City 3 4 6 = 3 22 2 40

Montana Eastern Region Hazard Mitigation Plan
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Custer County 4 1
County Total 4 8 7 1 3 26 15 64
Fallon Baker - - - - 1 2 3
Fallon County - - 1 - - s 3 4
Total '] ] 1 0 [} 1 5 7
Golden Lavina - 3 1 - 1 4 1 10
Valley Ryegate = = 2 = 1 6 1 10
Golden Valley County - 2 1 3 - - 6 7
Total 0 3 4 0 2 10 8 27
h Roundup - - = = - 1 1
Musselshell - - i - - - 9 10
Total 0 0 1 0 1] [} 10 n
Petroleum Petroleum County o - - - - - 1 1
Total 0 (] 0 0 0 o 1 1
Richland Richland County - @ > - - = 1 1
Total 0 0 0 0 '] ['] 1 1
Rosebud Rosebud County 1 3 2 = 1 7 n 25
Total 1 3 2 0 1 7 n 25
Sheridan | Plentywood 4 2 1 - 1 - 8] 16
Sheridan County = 2 1 S g 5 5 8
Total 4 4 2 0 1 ['] 13 24
Treasure Treasure County - s > =) = = 3 3
Total 0 0 0 0 '] '] 3 3
i Harlowton - - = o = 1 > 1
Wheatland County 1 2 2 = = 2 n 18
Total 1 2 2 [} 0 3 n 19
Billings 7 2 1 4 = 7 10 3
Yellowstone County 5 9 3 7 2 1 17 4“4
Total 12 n 4 1 2 8 27 75
Grand Total 26 38 36 12 10 62| 168| 352
‘Sources: Montana DNRC Dam Safety Program, Montana State Library, NID, HIFLD 2022, Montana DES, N8I

The economy in the Eastern Region is both exposed and susceptible to dam failure. For example, a dam
failure would likely cause the long-term loss of a reservoir. Reservoirs are often critical water sources for
potable or irigation water needs, support tourism, and provide wildlife habitat. The loss of potable water
could directly cause businesses to close, at least temporarily, and the loss of a reservoir could indirectly
disrupt tourism. Downstream flooding would cause additional indirect impacts of economic disruption.

Hu!un:and Cultural Resources
Ives are often signi cultural and economic resources for tourism and recreation. A
dam failure and subsequent loss of a reservoir would be p ially hic to these . In

addition, downstream flooding is also capable of damagmg or destroying humnc and cultural resources
such as historic buildings, aquatic habitat, or additional dams downstream. Specific historic resources have
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not been identified, but historic buildings in the citias and towns of Miles City, Ryegate, and Billings may
have more exposure than other jurisdictions in the Regicn based on th2 overall numbers of developed
parcels within inundation areas and concentration of assets and histori: buildings in downtown areas.

Natural Resources

Resarvoirs held behind dams affect many ecolugical aspects of a river. Rivers cften experience vide
fluctuations in key aspects of aquatic habitat such as flow rats, tempzrature, and suspznded sediment. Sut
below dams, rivers often experience relativaly stabia conditions with vary lit pended sediment. These
conditions can provide id2al habitat for desirable species such as trout. A dam failure can completely alter
this arrangement.

Dam failure also can cause severe downstream flash flooding, depending on the magnitude of the failure.
Loss of the water resource from dam failure could impair the supply of water for potable or irrigation water
needs.

Development Tnndx Related to Hazards and Risk

Specific areas exp ing growth and develoy below dams in Mentana has not been assessed, but
it's possible there has been development within inundation zones, which are not as regulated as flood
hazard areas. Development below dams can cause vulnerability to increase and have significant financial
impact on dam owners. When new devel occurs in the inundation area below an existing dam that
previously lacked downstream hazards, the dam could be redassified as “high hazard". High hazard dams
are required to meet stringent requirements for design, construction, inspection, and maintenance. Bringing
a dam up to high hazard design standards can be costly for a dam owner. Even for dams already dassified
as high hazard, additional d ! can still have a financial impact. Spillway design
standards are based on potential for loss of life dawnstream As the population atrisk increases, the spillway
design standard increases. A dam that is currently in compliance with state design standards can suddenly

be out of i after a subdivision is built d

Risk Summary

Dam failure is a hazard that presents an unlikely chance of occurrence, but a potentially significant negative
impact should a dam failure occur. Major impacts to d populations, property, infi e, and

natural and cultural resources could occur.

© The overall significance rating of dam failure for the eastern region is low in part due to low probability
of occurrence.

* Dam failures, especially those of high hazard dams, could potentially result in people downstream
caught in inundation area flooding with little to no warning.

© Property and buildings located within the i ion area are vulnerable to damage or d ion in
the event of a dam failure; counties with the highest exposure of people and property include
Yellowstone, Custer, Carbon Counties.

e Direct economic losses in terms of property damage, as well as indirect losses in terms of impeded
tourism and loss of cultural or recreational resources like reservoirs, could result from dam failures.
There is an estimated $3,066,823,398 in total property value located within inundation areas in the
Eastern Region exclusive to privately owned high hazard dams.

e Critical facilities and infrastructure, most notably roads and bridges, located in the inundation zones are
also vulnerable to damage or complete loss in the event of a dam failure.

e Related hazards: flooding, earthquake, landslide
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sits on the up! of the
suuny.

Mussebshell Low Melstone. Rounaup There is cne HHPD in Mussekhell County
caif2d Metstane Datantion Dam

Broadus Thare are igh hazard dams in Poendir
River County

Thers are no high hazard dams in Prairie
County

Richland Medium Fairview, Sidney There is one H4PD in Richland County
calied Gartside Dam.

Roosevelt Medium Wolf Point, Poplar, Bainville, | Towns along the Missouri River on the
Culberson, Froid southem border of the county could be
affected by failure of Fort Peck Dam. These
towns include Wolf Point, Poplar, and
Culberson.

Rosebud Low Colstrip, Forsyth There are four HHPDs in Rosebud County,
including Colstrip Evaporation Pond Dam,
Castle Rock Reservoir Dam, Colstrip
Diversion Dam, and Castle Rock Saddle
Dam.

Sheridan Medium Plentywood, Medicine Lake, | There is one HHPD in Sheridan County
Outlook, Westby called Box Elder Dam. Plentywood has
higher exposure than the rest of the
County.

There are four HHPDs in Stillwater County
called Mystic Lake Dam, Stillwater Hertzler
Tailings Dam, Stillwater Nye Tailings Dam,
and Mystic Dike.

There are no high hazard dams in Treasure
County but the Town of Hysham would be
impacted by dam incidents (overtopping)
at the Yellowtail Dam and Afterbay Dam.
There are also several critical facilities
(including bridges) exposed to dam failure
hazards in Treasure County in the towns of
Hysham, Meyers, and Sanders. See the
Treasure County Annex for further
information on jurisdictional variability in
dam failure vulnerability.

Valley Medium Glasgow, Fort Peck, Nashua, | On the Missouri River, Fort Peck Dam holds
Opheim up to 18 million acre-feet of water and
creates Fort Peck Lake, which serves as
more than half the southern border of
Valley County.

Wheatland Low Harlowton, Judith Gap There are 8 HHPDs in Wheatland County.
Harlowton has more exposure.

Wibaux Low Wibaux There are no HHPDs in Wibaux County.
Yellowstone Medium Billings, Broadview, Laurel There is one HHPD in Yellowstone County
called Lakeside Dam. Yellowstone County
has the highest total value of exposed

property within mapped dam inundation

Powder Aver

Praiie Low Terry

Stillwater Medium Columbus.

Treasure Low Hysham
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Table 4-14 Risk Summary Table: Dam Failure

Overall

Jurisdiction i Additional Jurisdictions. Jurisdictional Differences?
Significance

Eastern Region Low 32 HHPDs exist in the Eastem Region,
affecting most, but not all jurisdictions.
Many cities and variable land uses exist
downstream of high hazard dams. Many
dam inundation area delineations are
unavailable and extent of risk is
unquantified.

Big Hom Low Hardin, Lodge Grass There are five HHPDs in Big Horn County,
including Yellowtail, Willow Creek, Tongue
River Dam, Carbone Flood Control Dam,
and Yellowtail Afterbay. Most areas at risk
are on the Crow Tribe reservation.

Carbon Medium Bearcreek, Bridger, Joliet, | There are four HHPDs in Carbon County,
Fromberg, Red Lodge including Cooney, Glacier Lake North,
Depression Detention Dam, and Glacier
Lake South Dam. Carbon County has the
third highest total value of exposed
property within mapped inundation areas.
There are no high hazard dams in Carter
County.

Custer Medium Ismay, Miles City There are no high hazard dams in Custer
County. There are high hazard dams
upstream which do pose a threat to Custer
County. The county has the second highest
total valie of exposed property within
mapped inundation areas, with most of this
in Miles City.

Crow Tribe Medium The 525-ft tall Yellowtail Dam sits near the
town of Fort Smith, upstream of the
reservation on the Bighom River. Possibly
affected areas along the Bighom River
inclide the town of St. Xavier.

Daniels Low Scobey, Flaxville There are no high hazard dams in Daniels
County.

Dawson Low Richey, Glendive There is one HHPD in Dawson County
called the Crisafulli Lake Dam.

Fallon Low Plevna, Baker There are two HHPDs in Fallon County,
including the Upper Baker Dam and the
Lower Baker Dam. Baker has more parcels
at risk than the unincorporated areas
There are no high hazard dams in Garfield
County

Golden Valley Low Ryegate, Lavina There are no high hazard dams in Golden
Valley County

The Missouri River forms the northem
border of McCone County. The
surrounding area would be severely

affected by failure of Fort Peck Dam, which

Carter Low Ekalaka

Garfield Low Jordan

McCone Medium Circle
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Ovenall

=1 Additional Jurisdictions Jurisdictional Differences?
Significance

Jurisdiction

zones but roughly equal amounts in
Billings and the unincorporated areas

425 Drought
Hazard/Problem Description

Drought is a condition of climatic dryness that is severe enough to reduce soil moisture and water below
the minimum necessary for sustaining plant, animal, and human life systems. Influencing factors include

pattems, precipitation patterns, agricultural and domestic water supply needs, and growth.
Ladt of annual precipitation and poor water conservation practices can result in drought conditions.

Drought is a gradual phenomenon. Although droughts are i c ies, they
differ from typical emergency events. Most natural disasters, such as floods orwnldhnd Tres, c:cur relatively
rapidly and afford little time for preparing for disaster response. Droughts occur slowly, over a multi-year
period, and can take years before the consequences are realized. It is often not obvious or easy to quantify
when a drought begins and ends. Droughts can be a short-term event aver several months or a long-term
event that lasts for years or even decades.

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

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

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

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

e Sociceconomic drought accurs when a droughtimpacts health, well-being, and quality of life, or when
adrought starts to have an adverse economic impact on a region.

Drought impacts are wide-reaching and may be econamic, environmental, and/or societal. The most
significant impacts associated with drought in Montana are those related to water intensive activities such
as agriculture, wildland fire protection, municipal usage, commerce, tourism, recreation, and wildlife
preservation. An ongoing drought may leave an area more prone u: beetle kill and associated wildland fires.
Previous drought events in Montana have led to i Drought conditions can also
cause soil to compact, increasing an area’s susceptibility to flooding, and reduce vegetation cover, which
exposes soil to wind and erosion. A reduction of electric power generation and water quality deterioration
are also potential problems. Drought impacts increase with the length of a drought, as carry-over supplies
in reservoirs are depleted and water levels in groundwater basins decline.

Much of the State was in a drought during the late 1980's. In response to this, and to assist with increasing
awareness of and planning for drought in the future, the Governor's Drought Advisory Committee was
formed in 1991. This committee, comprised of state and federal water supply and moisture condition
experts, meets monthly to evaluate conditions for each county in the State and supports watershed groups
and county drought committees by providing planning support and information. Water supply and
moisture status maps are produced monthly from February to October by the Committee unless above
average moisture conditions are prevalent.
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Geographical Area Affected

Droughts are oftan regicnal events, impacting multiple counties and states simultancously. Therefore, as
the climate of the planning area is contiguous, it is reasonable to assume that a drought vl impact the
2ntire planning region. Basad on this information, the geagraphic extent rating for drought is extensive.

Drought in the United States is monitcred by the National Integrated Drought Information System (NIDIS)
Amajor compenent of this portal is the U.S. Drought Manitor. The Drought Monitor concept was developed
jointly by the NOAA's Climate Prediction Center, the National Drought Mitigation Center, and the USDA's
Joint Agricultural Weather Facility in the late 1990s as a process that synthesizes multiple indices, outlooks,
and local impacts inta an that best ref current drought itions. The outcome of each
Drought Monitor is a consensus of federal, state, and academic scientists who are intimately familiar with
the conditions in their respective regions. The rating criteria for drought and a snapshot of the most current
drought conditions in Montana can be found in Figure 4-14.
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Figure 4-14  Drought Rating Criteria and Status September 2022 in the State of Montana
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Past Occurrences

Between 2012 and 2021, there were 79 USDA disaster declarations due to drought in the Eastern Region.
Table 4-15 provides a list of these events with impacted counties.

Table 4-15 USDA Drought Disaster Declarations (2012-2021)

2012 arter
53319 Carter, Powder River
53350 Big Horn, Carbon, Powder River
$3365 Big Horn, Carbon, Carter, Custer, Fallon, Garfield, Golden Valley, Musselshell Powder River,
Prairie, Rosebud, Stillwater, Treasure,
53374 Carter, Fallon
53391 Big Hom, Carbon, Carter, Custer, Fallon, Golden Valley, Musselshell, Powder River, Rosebud,
Stillwater, Treasure, Wheatla
$3416 Big Horn, Carter, Custer, Fallon, Garfield, Musselshell, Powder River, Prairie, Rosebud,
Treasure, Wibaux, Wheatland, Yellowstone
53432 Custer, Garfield, Golden Valley, McCone, Musselshell, Prairie, Rosebud, Valley, Wheatland
53436 Sheridan
$3437 Custer, Dawson, Fallon, Garfield, McCone, Prairie, Richland, Roosevelt, Rosebud, Valley,
Wibaux
$3467 Richland, Roosevelt, Wibaux
2013 | 53508 Big Horn, Carbon, Carter, Powder River
53521 Big Hom, Carbon, Golden Valley, Musselshell, Powder River, Rosebud, Stillwater, Treasure,
Yellowstone
53522 Carter, Fallon
53620 Sheridan
2014 | 53804 Fallon, Richland, Sheridan, Wibaux
2015 | 53959 Sheridan
$3960 Fallon, Richland, Roosevelt, Sheridan, Wibaux
$3961 Fallon, Wibaux
53972 Carter, Custer, Fallon, Garfield, Powder River, Prairie, Rosebud
2016 | 53982 Big Horn, Carbon, Powder River
53988 Carter, Powder River
53939 Carter, Custer, Fallon, Powder River
54000 Carter, Fallon
54002 Powder River
54035 Big Hom, Carter, Custer, Fallon, Powder River, Prairie, Rosebud, Wibaux
54036 Fallon
54061 Golden Valley, Wheatland
54066 Big Hom, Carbon, Golden Valley, Powder River, Rosebud, Stillwater, Treasure, Wheatland,
Yellowstone
54070 Carbon
54138 Fallon Wibaux
2017 | S4185 Custer, Daniels, Dawson, Garfield, McCone, Prairie, Richland, Roosevelt, Rosebud, Sheridan,
Valley
54186 Fallon, Richland, Roosevelt, Sheridan, Wiba:
54190 Carter, Custer, Dawson, Fallon, McCone, Prairie, Richland, Wibaux
54191 Richland, Roosevelt, Wibaux
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Big Hom, Custer, Dawson, Garfield, Golden Valley, McCone, Musselshell, Powder River,

Richland, R Rosebud, Treasure, Valley, Wheatland, Wibaux, Yellowstone
Carter, Custer, Dawson, Fallon, Garfield, McCone, Powder River, Prairie, Rosebud, Wibaux
54198 Carter, Fallon
54210 Big Horn, Carbon, Golden Valley, Musselshell, Rosebud, Stillwater, Treasure, Yellowstone
s4211 Carter
54214 Big Horn, Carter, Custer, Fallon, Powder River, Rosebud
sa17 Big Hom, Carbon, Golden Valley, Musselshell, Powder River, Rosebud, Stillwater, Treasure,
Wheatland, Yellowstone
54219 Carter, Powder River
s4221 Wheatland
$4330 Fallon, Richland, Roosevelt, Sheridan, Wibaux
2018 | 54432 Daniels, McCone, Richland, Roosevelt, Sheridan, Valley
2019 | 54640 Sheridan
2020 | S4746 Big Horn, Carbon, Powder River
SATTT Big Horn, Carter, Custer, Powder River, Rosebud
54785 Powder River

54864 Daniels, McCone, Richland, Roosevelt, Sheridan, Valley
S4871 Big Hom, Carbon, Carter, Custer, Fallon, Powder River, Rosebud, Treasure, Yellowstone

54889 Custer, Rosebud, Big Homn, Carter, Fallon, Garfield, Musselshell, Powder River, Prairie,
Treasure, Yellowstone

54891 Carter, Powder River

54948 Fallon, Richland, Roosevelt, Sheridan, Wibaux

54949 Sheridan

54950 Fallon

2021 | 54926 Big Hom, Carbon, Powder River

54931 Carban, Carter, Powder River

54939 Fallon, Richland, Roosevelt, Sheridan, Wheatland, Wibaux

54960 Carter, Custer, Daniels, Dawson, Fallon, McCone, Prairie, Richland, Roosevelt, Sheridan, Valley,
Wibaux, Garfield, Powder River, Rosebud

54964 Carter, Fallon

54970 Garfield, Custer, McCone, Prairie, Rosebud, Valley

54993 Golden Valley, Musselshell, Powder River, Rosebud, Big Hom, Carter, Custer, Garfield,
Stillwater, Treasure, Yellowstone

§5001 Golden Valley, Wheatland,

S5007 Carbon, Stillwater, Treasure, Yellowstone, Big Hom, Golden Valley, Musselshell, Rosebud,
Wheatland

§5016 Wheatland

55022 Big Homn, Carbon, Powder River, Rosebud, Treasure, Yellowstone
55203 Fallon, Richland, Roosevelt, Sheridan, Wibaux

Source: USDA

Figure 4-15 displays the temporal trend in USDA disaster declarations from drought by year in the Eastern
Region. While there is evident variability in the number of declarations from year to year, there has been a
gradual increase in the number of declarations due to drought in the Eastem Region, with the greatest
number of dedarations occurring in 2017. Figure 4-16 displays the breakdown of dedarations by county. In
the Eastern Region, Powder River County has experienced the greatest number of USDA disaster
declarations, followed by Fallon and Carter Counites.
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Figure 4-15  USDA Drought Disaster Declarations by Year (2012-2021)

Number of Drought Declarations
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Source: USDA

Figure 4-16  USDA Drought Disaster Declarations by County (2012-2021)
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The 2021 Teton County Hazard Mitigation Plan and 2018 State of Montana Hazard Mitigation Plan provide
details of drought history in the State of Montana:

e 1917-1923: Rising wheat prices d farmers to lands into farmland for wheat,
corn, and row crops. This resulted in significant losses of sail and overconsumption of water for crops.
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The Ilkel'houd of drought somewhere in the Eastern Region is highly likely based on the US Drought
Monitor. The 2018 State of Montana Hazard Mitigation Plan also reported that, despite variation in drought
severity, drought losses are incurred every year in Montana.

Figure 4-18 depicts annualized frequency of drought at a county level based on the NRI. The mapping

shows a trend towards increased likelihood i in lhe southweslem poman of the Eastern Region, particularly
in Big Horn, Carbon, Golden Valley, A | Wheatland, and Y Counties.
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e 1928-1939: The driest period in the historic record, the Palmer Hydralogic Drought Index (PHDI)
showed the entire state was in a hydrologic deficit for over 10 years. Better conservation practices, such
as strip cropping, helped to lessen the impacts of the worst water shortages.

* Mid-1950"s: Montana faced a period of reduced rainfall in eastern and central portions of the state. By
November of 1956, a total of 20 Montana counties had applied for federal drought assistance.

e 1961: By August of 1961, 24 counties had applied for federal drought disaster aid. Montana's State
Crop and Livestock Reporting Service called it the worst drought since the 1930's.

e 1966: The entire state was experiencing yet another episode of drought Although 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 t th period.
e 1977:In June, officials from Montana were wnriang with others from Idaha, Washmgton, and Oregon
on the Utility C i C to mod potential hydroels ges. On

June 23, Goveor Judge issued an energy supply alert and ordered a mandatory ten percent reduction
in electricity use by state and local governments.

e 1979-1981: By October of 1980, estir f 1980 federal disaster were five times those paid
in 1979, Total drought related economic losses from Mentana in 1980 were estimated to be $380 million
(equivalent to $1.26 billion in 2021). Large May storms in 1981 brought flooding to formerly parched
areas.

«  1984: By July, Montana was again experiencing water shortages and rationing schedules were put into
effect. Crop losses were estimated at $12-15 million. Numerous forest and range fires burned out of
control across the state in'August.

e 1985: AJI 56 counties received disaster declarations for drought. Cattle herds were reduced by

ly one-third. The state’s agriculture industry lost nearly $3 billion in equity.

. 1999-2008, This period of dryness and hydrologic deficits mimicked the Dust Bowl years in every
measurable factor besides duration. Area aquifers as well as municipal water supplies suffered severe
water losses.

e 2017: Northeastern Montana had record dry conditions for much of 2017, especially through August.

e 2021-2022: By December of 2021, every county in Montana was identified as experiencing some level
of drought. A third of the state was dassified as “D4" or “exceptional” drought, a designation the U.S.
Department of Agriculture expects to accur in any one location just once every 50 to 100 years.

Figure 4-17 displays data from the U.S. Drought Monitor for the State of Montana from 2000-2022. “D0"
represents least severe drought conditions and "D4” is most severe. The chart shows peak drought
conditions in the years 2002-2005, 2017, and 2021-2022 across the State.
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Figure 4-18  Annualized Frequency of Drought Events by County
Western
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Climate Change Considerations
Montana's future drought hazard is largely a story of how dlmate change will impact predipitation,
compared to how it will impact evap ion is sensitive to temperature and

dimate-change associated increases in temperamre are fairly oertam to increase transpiration for the
foreseeable future. The more dynamic part of the drought story is how dimate change will affect
precipitation.

Changes in the seasonal distribution of precipitation in Montana are becoming evident. The 2021 Montana
Climate Change and Human Health Study documents summer precipitation has decreased slightly and is
roughly offset by slightly increased spring and fall precipitation. This ion is i with
observations of increasing drought in recent years and the early stages of anticipated changes due to
cimate change.

Looking farther into the future, Figure 4-19 shows the projected change in monthly average precipitation
for 2040-2069 relative to 1971-2000. During the spring, precipitation is expected to increase in coming
decades. The springtime increase in precipitation is likely to offset increases in evapotranspiration driven by
increasing temperature. However, during summer months, precipitation is expected to remain relatively
stable or mnhnue to decline ;hghdy Thns stable or slightly decreasing prenpﬂahm\, combined with higher

ion rates due to i can be ipated to increase the
dmugh! hazard during summer months. Fall and winter months are less certain hut are more likely to
resemble the springtime pattern described above.
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The magnitude of climate change impact on drought, especially during the summer, is significant and
worthy of attention, but not necessarily catastrophic. Tha Fifth Mational Climate Assessment confirms that
drought is inzreasing in Montana, and is projected under moderzte climate change scenarios to be 10%
more frequent by 2050, and 20% by 21G0.

Zigure 4-19 Projected Change in Montaaa Monthly Precipitation

Change in Monthly Precipitation (in.) RCP 4.5 (2040-2069)
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Figure source: Montana Climate Change and Human Health report, 2021. RCP 435 (figure A) is described as the "stabilization
scenario® and RCP 8.5 (figure B) is described as the upper-bound emission scenario.

Climate science has advanced far in recent years but limitations in our understanding of climate change
remain, especially at projecting changes at small spatial scales. Scientifically defensible projections do not
yet exist to differentiate the effects of climate change on the drought hazard in each jurisdiction within the
Eastern Region. For example, current scientific information indicates exposure to summertime drought is
likely to get worse throughout the region. However, there is virtually no scientific information regarding if
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or how drought will get worse in ane part of the Eastern Region relative to another part. In summary, the
intensities of droughts will increase because of increased summer temperatures and decreased overall
summer precipitation. Droughts are also projected to increase in frequency and have alonger duration due
to shifts in seasonal predipitation pattems, induding drier summers and less precipitation falling as snow in
early spring.

Susceptibility to drought may also shift from jurisdiction to jurisdiction in ways that are difficult to predict
and may or may not be related to dimate change. For example, consider a scenario where deteriorating
infrastructure degrades the reliability of irmigation water supply in a specific jurisdiction. Susceptibility to
drought would increase in the affected jurisdiction more than in others. Whatever the cause of increase
susceptibility to drought, dimate change will amplify the consequence of the dlange Future updates to
this plan should revisit the topic of future drought conditions and y as scientific k

progresses and note any trends that emerge over time.

Potential Magnitude and Severity

The magnitude of a drought's impact is directly related to the severity and length of the drought. The
severity of a drought depends on water availability and moisture deficiency, the time period, and the size
and location of the affected area. The longer the drought persists and the larger the area effected, the more
severe the potential impacts. Droughts can be a short-term event over several months or a long-term event
that lasts for years or even decades. Table 4-16 summarizes the historically observed impacts by category
for drought in California.

Table 4-16 Historically Observed Impacts by Drought Monitor Category

CATEGORY HISTORICALLY OBSERVED IMPACTS!

DO - Abnormally Dry Soil is dry; irigation delivery begins early
Dryland arop germination is stunted
Active fire season  begins

Dryland pasture growth is stunted; pmdu:ers gnve supplemental
feed to cattle

Landscaping and gardens need irrigation earlier; wildlife patterns
begin to change

Stock ponds and creeks are lower than usual
razing land is madequa e o

Fire season is longer, with high burn intensity, dry fuels, and Iarge
fire spatial extent

Trees are stressed; plants increase reproductive mechanisms; wildlife

diseases increase

D1 —Moderate Drought

Livestock need’expensive sup;le;;n;i feed; cattle and horses are
sold; little pasture remains; fruit trees bud early; producers begin
irrigating in the winter

Fire season lasts year-round; fires occur in typically wet parts of the
State; burn bans are implemented

Water is madequa(e !ur agriculture, wildlife, and urban needs;

are ly low; hydropower is restricted
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HISTORICALLY OBSERVED IMPACTS!
Fields are left fallow; orchards are removed; vegetable yields arz low;
honey harvastis small

\ Fir2 season is very costly; number of fins and area burned are

D4+ Exceptional Drought extensive:

Fish rescue and relocation begins; pine beetle infestation occurs;
farest mortality is high; wetlands dry up; survival of native plants
and animals is low; fewer wildflowers bloom; wildlife death is
widespread; algae blooms appear

Source US. Drought Monitor

Drought impacts are far-reaching and may be economic, environmental and/or societal; therefore, the
potential magnitude and severity is ranked as citical. The most significant impacts associated with drought
in the Eastern Region are those related to water-intensive activities such as agriculture, wildfire protection,
municipal usage, and wildlife preservation. A reduction of electric power generation and deterioration of
water quality are also potential problems, as seen in the history of droughts in Montana. Drought conditions
can also cause soil to compact and not absorb water well, potentially making an area more susceptible to
flooding. Indirect effects include those impacts that ripple out from the direct effect and include reduced
business and income for local retailers, increased credit risk for financial institutions, capital shortfalls, loss
of tax revenues and reduction in g services, I and igration. Figure 4-20
displays the number of impacts from drought in the Eastern Region by impact type and county based on
the Drought Impact Reporter.
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Figura 4-20  Drought Impacts by County and Impact Type (2000-2021)
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Vulnerability Assessment

The drought Vulnessbility Assessment identifias, or at least discusses, assets that are both likely o be
axposed to drovght and are susceptible to damage from that exposure. In this context, assets are (1) peopl,
(2) property, (3} crivical facllitizs and fifelines, (9) the econamy, (5) hist nd culnerzl r2sources, and (6)
natural rescurces. Exposure indizates interacting with dro azards, and liksly to be exposed indicates a
presence in areas d2emed to bz aspecislly Lkely to exparience drought hazards. Susceptible indicates a
streng likelihood of damage {mm exposure to drought hazards and is described in greater detail in Section
4.2.1, subsection titled Vel ity . Finally, ility undar future conditions is considered
as it relates ta both climate change and development.

The high-hazard zone for drought extends throughout the Eastern Region of Montana. Variability in the
hazard severity exists from drought to drought, but over time all parts of the Eastern Region are exposed
to severe drought conditions. Susceptibility to drought is variable throughout the Eastern Region and is
discussed further in the asset-specific subsections, below.

The role of climate change in future vulnerability to drought s discussed above in the section titled, Climate
Change Considerations, while the effect of future development is considered below in the section titled
Development Trends Related to Hazards and Risk.

A key limitation of hazard mitigation planning is that most drought impacts other than to the agricultural
sector are indirect. This complicates the evaluation of assets that are vulnerable to drought hazards.

Figure 4-21 shows the NR! risk index rating for drought in Montana counties. The nsk index calculation
considers the expected annual losses from drought, social vulnerability, and ili in each
county. Counties in the Eastern Region have a wide range of risk, varying from very low to relatively high.
As shown in the figure, Big Hom County has a relatively high-risk rating to drought whereas the counties
of McCone, Dawson, and Richland have very flow risk rating.
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wherever it occurs in the Eastern Region and when cops fail jobs are lost in a similar fashion acrass the
Eastern Region. Individual annexes discuss drought vulnerabilities that are particularly important at the
Jurisdiction-level

Direct structural damage from drought is rare, though it can happen. Drought can affect soil shrinking and
swelling cycles and can result in cracked foundations and infrastructure damage. Droughts can also have
significant impacts on landscapes, which could cause a financial burden to property owners. There is a
greater threat of structure damage in a drought-affected area due to the secondary impacts of drought.
For example, drought increases the risk of wildfire and may create water shortages that inhibit adequate
fire response. Additionally, heavy rains after prol 4 drought conditions can result in signif flooding,
which can damage property.

Critical Facilities and Lifelines

Water systems are the most susceptible to drought. As shown in Figure 4-20 above, nearly half the counties
in the Eastern Region have experienced impacts to water supply and quality due to drought. Additionally,
hydroelectric power is susceptible to being reduced during periods of drought. Drought-caused reduction
of biofuel seedstock, can cause energy conservation mandates. Most critical facility infrastructure is more
likely to experience losses due to the secondary hazards caused by drought, such as wildfire and flooding.

Exposure to drought occurs similarly across the Eastern Region, especially in the long-term. Vulnerability of
critical facilities and lifelines follows the pattem of susceptibility described above. In other words, everything
is exposed to drought, critical facilities and lifelines that are susceptible to damage are vulnerable. The
general pattern of exp ptibility, and vulnerabili olcnn:al faahues and lifelines to that exposure
typically holds true for each participating jurisdiction. Some variability is further in the jurisdiction-
specific annexes.

Economic impact will be largely associated with industries that use water or depend on water for their
business. For example, landscaping businesses were affected in the droughts of the past as the demand for

service significantly declined because landscaping was not watered. Additionally, drought can

the risk of wildfires and flooding, increase the cost of municipal water usage, and deplete water resources
used for recreation, all of which may impact the local economy. Agricultural industries will be impacted if
water usage is restricted for irrigation. The Risk Management Agency (RMA) reported that from 2007-2021
$575,895,266.30 was lost as indemnity payments to farmers due to lost crops from drought in the Eastern
Region, primarily in Daniels, McCone, Roosevelt, Sheridan, and Valley counties. Figure 4-22 displays
indemnity payments by county from 2007-2021.
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Figure 4-21  NRI Risk Index Rating for Drought
Westemn

Map by WSP, Data Source: FEMA National Risk Index, ining-risk
People
The historical and potential impacts of drought on populations include agn(ultural sectur job loss,
secondary economic losses to local busi and public i d cost to local

and state govemment for large-scale water acquisition and delivery, and water rationing and water wells
running dry for individuals and families. As drought s often accompanied by prolanged periods of extreme
heat, negative health impacts such as dehydration can also occur, where children and elderly are most
suscepuble Other public health issues can include impaired drinking water quality, mcreased incidence of

by illness, i wildlife-hy 1 i and respiratory ions due to
declined air quality in times of drought.

Farmers are likely to experience economic losses due to drought. The Montana Governor’s Drought Report
of May 2004 referenced the ecanomic and societal effects of drought: "The state’s biggest drought story
remains the deepening saclo-ecnnamlc drought. The drought threatens to change the very fabric of

Montana’s rural ities and landscape. It is the final straw that can bankrupt 4* and 5% generation
farmers and ranchers, placing the birthright of descendants of pioneer famxhes on the auman block. And
like the changing vistas, many of the well blished County agri-b are disapp g forever,

along with other main street institutions.”

Exposure to drought occurs similarly across the Eastem Region. The vulnerability of people to that exposure
is variable and is what drives the variability in drought impacts described in the opening paragraph of this
subsection. Relationships between drought exposure, susceptibility, and impact are generally consistent
throughout the planning area. For example, rain-fed agriculture is susceptible to the effects of drought
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Figure 4-22  Crop Indemnity Losses due to Drought by County 2007-2021
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Exposure to drought occurs similarly across the Eastern Regum The panem uf suscephb:llly of the economy

to that exposure that is described above is i within each p pating diction, unless specified
otherwise in the jurisdiction-specific annexes. For example, some munhes are more or Iess dependent on
rain-fed agriculture, but the pattern is i that as d d on rain-fed agrit increases,

vulnerability to drought increases. Patterns of vulnerability to seonndary impacts also follow similar patterns
throughout the region.

Figure 4-23 illustrates the NRI ratings for Expected Annual Loss (EAL) due to drought for Montana counties.
Most counties in the Region have a relatively moderate to relatively low rating; none have a high or very
high-risk EAL rating. The EAL calculation provides an account of direct impacts to agriculture using
agricultural value exposed to drought, annualized frequency for drought, and historical direct loss to
agricultural for drought. The EAL rating is thus heavily based on direct agricultural impacts.
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Figure 4-23  NRI Drought Expected Annual Loss Rating
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Historic and Cultural Resources

Historic and cultural resources are susceptible to drought because of the long-standing, multi-generational
farms that exist in the Eastern Region. Past droughts have threatened to bankrupt farmers and ranchers and
alter the farming tradition in the State. This pattern holds true within each participating jurisdiction, unless
specified otherwise in the jurisdiction-specific annexes.

Natural Resources

Susceptibility of natural resources to drought is most commonly associated with plants, animals, and wildlife
habitat; and air and water quality; forest and range fires; degradation of landscape quality; loss of
biodiversity; and soil erosion. Some of the effects are shart-term and conditions quickly retum to normal
following the end of the drought. Other environmental effects linger for some time or may even become
permanent. Wildlife habitat, for example, may be degraded through the loss of wetlands, lakes, and
vegetation. However, many species will eventually recover from this temparary aberration and may even
depend on it. The degradation of landscape quality, including increased soil erasion, may lead to a more
permanent loss of biological productivity, soil lass during the dust bowl years is a notable example.
Although environmental losses are difficult to quantify, growing public awareness and concem for
environmental quality has forced public officials to focus greater attention and resources on these effects.

Exposure ta drought occurs similary across the Eastern Region. Vulnerability exists where natural resources
are susceptible to drought hazards. The pattern of susceptibility of natural resources to that exposure that
is described above is consistent within each participating jurisdiction, unless specified otherwise in the
Jjurisdiction-specific annexes.
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Development Trends Related to Hazards and Risk

The effect of development on vulnerability to drought is a result of either changing the assets that are
exposed to drought or by changing the susceptibility of assets to drought. Neither of these factors were
cause for concern among plan participants. In addition, the Montana Department of Environmental Quality
(DEQ) is responsible for itoring and regulating public water systems and they consider the impact of

future development with respect to drought to be low.

Additionally, the Govemor's Drought Advisory Committee was established by an act of the Montana State
Legislature in 1991 following the drought years of the late 1980s, induding the highly publicized
Yellowstone National Park wildfire year of 1988. The rationale behind the initiative to create a state drought
advisory committee was that if state, local, and federal officials who monitar water supply and moisture
conditions can be brought together on a regular basis, and ahead of the seasons when impacts are most
likely to accur to Montana's economy and natural resources, advance measures could be taken to lessen
the degree of those impacts.

While development is generally not a signi concem, vari; inevitably exists the
planning area. The jurisdiction-specific annexes address these relauvely isolated concerns regardmg
development and vulnerability to drought hazards.

Risk Summary

Overall, drought is considered to be overall high significance for the Region. Variations in risk by jurisdiction
are summarized in the table below, as well as key issues from the vulnerability assessment.

o Frequency of drought is rated as highly likely because the Eastern Region experiences agricultural
losses from drought every year and the US Drought Monitor indicates a high frequency of drought
conditions.

®  Due to historic economic losses from drought in the Eastern Region, magnitude of drought is ranked
as critical.

o Drought, like other dimate hazards, occurs on a regional scale and can impact every county in the
Eastern Region; therefore, geographic extent is rated as extensive.

. Dmughl |mpac!s ta people mdude publlc health issues such as impaired drinking water quallty.

of q illness, i d wildlife-h
respiratory complications because of dedined air quality in times of drought.

e Most common impacts to property from drought are damage from secondary hazards such as flooding
and wildfire. However, direct impacts from drought such as structural damage resulting from lack of
moisture in the soil, do occur.

« Significant economic impacts are likely to result from drought from direct damages to crops and
livestock, as well as indirect economic losses from business disruptions.

o Water systems are at significant risk to drought, as are energy systems that depend on biofuels or
hydropower.

o Related Hazards: Wildfire, Flooding, Severe Summer Weather

Table 4-17 Risk Summary Table: Drought

Signi
Eastern Region High
Big Hom High Hardin, Lodge Grass High annualized frequency of
droul
Carbon High Bearcreek, Bridger, Joliet, Fromberg, | High annualized frequency of
Red Lodge drought
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Cartar High Ekalaky Large amount of USDA drought
declarations
Custer Medum tsmay, Miles City Many drought impact reports on
agricutture
Crow Tribe High Nanz; Crow Tribe TPT noted this
was a high hazard cancem.
Danels Medium Scobey, Flaxville Higher crop indemnity losses due
to drop
Dawson Medium Richey, Glendive None
Fallon High Plevna, Baker Large number of USDA drought
declarations. High annualized
frequency of drought. High crop
indemnity losses due to drought
Garfield Medium Jordan None. High crop indemnity losses
due to drought
Golden Valley Medium Ryegate, Lavina Medum to high annualized
frequency of drou
McCone High Circle Higher crop indemnity fosses due
to drought
Musselshell Medum Mektone, Roundup Medum to high annualized
frequency of drought. High crop
indemnity losses due to drought
Powder River High Broadus Has had the most USDA drought
ions in the Eastern Region
Prairie High Terry None
Richland High Fairview, Sidney None
Roosevelt Medium Wolf  Point, Poplar,  Bainville, | Higher crop indemnity losses due
Culberson, Froid to drought
Rosebud Medium Colstrip, Forsyth None. High crop indemnity losses
due to drought
Sheridan High Plentywood, Medicine Lake, Outlook, | Higher crop indemnity losses due
Westby to drought
Stillwater Medium Columbus High annualized frequency of
drought
Treasure Medium Hysham High crop indemnity losses due
to drought
Valley Medium Glasgow, Fort Peck, Nashua, Opheim | Higher crop indemnity losses due
to drop
Wibaux Medium Wibaux Very low expected annual loss
due to drought
Yellowstone High Billings, Broadview, Laurel High annualized frequency of
drought

42.6 Earthquake

Hazard/Problem Description

An earthquake is the vibration of the earth's surface following a release of energy in the earth'’s crust. This
energy can be generated by a volcanic eruption or by the sudden dislacation of the crust, which is the cause
of most destructive earthquakes. The crust may first bend and then, when the stress exceeds the strength
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of the rocks, break and snap to a new position. In the process of breaking, vibrations called “seismic waves®
are generated. These waves travel outward from the source of the earthquake at varying speeds.

Earthquakes can last from a few seconds to over five minutes; they may also occur as a series of tremors
over several days. The actual movement of the ground in an earthquake is seldom the direct cause of injury
or death; casualties generally result from falling objects and debris. Disruption of communications, electrical
power supplies and gas, sewer, and water lines should be expected Earthquakes may trigger fires, dam
failures, landslides, or releases of hazardous material, ding their di effects.

Earthquakes east of the Rocky Mountains are generally less frequent than in the western United States and
are typically felt over a much broader region. Most of North America east of the Rocky Mountains has
infrequent earthquakes, and the region from the Rockies to the Atlantic Ocean can go years without an
earthquake large enough to be felt. The earthquakes that do occur in this region are typically small and
oceur at irregular intervals.

Earthquakes tend to reoccur along faults, which are zones of weakness in the crust. Even if a fault zone has
recently experienced an earthquake, there is no guarantee that all the stress has been relieved. Another
earthquake could still occur. Thousands of faults have been mapped in Montana, but scientists think only
about 95 of these faults have been active in the past 1.6 million years (the Quaternary Period). Although it
has been over six decades since the last destructive earthquake in Montana, small earthquakes are common
in the region, occurring at an average rate of 4-5 earthquakes per day according to the Great Montana
Shake Out, Montana Department of Transportation, and National Earthquake Information Center. Scientists
continue to study faults in Montana to determine future earthquake potential.

A"great” earthquake is defined as any dassified asa itude 8 or larger on the Richter Scale.
Montana has not experienced a great earthquake in recorded history. A great earthquake is not likely in
Montana, but a major emhquake (magmtude 7.0-7.9) occurred near Hebgen Lake in 1959 and dozens of
active faults have 6.5-75 during recent geologic time.

Liquefaction is the process by which water-saturated sediment temporarily loses strength due to strong

ground shaking and acts as a fluid. Buildings and road foundations may lose load-bearing strength and

cause major damage if liquefaction occurs beneath them. The increased water pressure that accompanies
ion can also cause ides and dam failure.

Seismic events may lead to landslides, uneven ground settling, flooding, and damage to homes, dams,
levees, buildings, power and telephone lines, roads, tunnels, and railways. Broken natural gas lines may also
ignite fires as a cascading hazard.

Geographical Area Affected

The geographic extent of earthquakes in the planning area is significant All of the Eastem Region could
be impacted by earthquakes, but the greatest potential for damaging quakes is in the very southwestem
portion of the Region.

Montana is one of the most seismically active states in the United States according to the USGS. There is a
belt of seismicity known as the Intermountain Seismic Belt which extends through westem Montana. This
Intermountain Seismic Belt ranges from the Flathead Lake region in the northwest corner of the state to the
Yellowstone National Park region. Since 1925, the state has experienced five shocks that reached intensity
VIIl or greater (Modified Mercalli Scale). During the same interval, hundreds of less severe tremors were felt
within the state.

Montana's earthquake activity is d mostly in the western third of the state, which
lies within the Intermountain Seismic Belt and is relatively far from the Eastern Region when compared to
the Central and espedially the Western Region, see Figure 4-24 below. However, large seismic events
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centerad in the Central and Western Ragions may still cause impacts in the Eastern Region. As shown in
Figur S belaw, the Eastern Region has 2 fow to moderata liguefaction susceptibility in general. Ne area
in the Zastern Regicn has a high liquefaction susceptibifty.
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Past Dcnmnnu

As iously, Montana's earthquake activity occurs primarily in the western third of the state.
In the Eastern Reglun, although earthquake events happen less frequently, there have been a few recorded
earthquakes that are relatrvely bigger, in the 4-5.6 magnitude range. As mentioned in the 2018 Montana
SHMP, one signi occurred in h Montana on May 16, 1909, with a magnitude of
5.5. Most of the rest of the recorded earthquakes are relatively smaller, in the magnitude 1 to 3 range. These
types of earthquakes very rarely cause any structural damage or injuries. As mentioned above, earthquake

Morsans Eastern events tend to occur in the western part of the state more frequently, and hquakes in the
Hazard ider western part of the state have been felt in the Eastern Region. A map of recorded earthquakes is presented
in Figure 4-26 below based an nnlme mapping tool developed by the Montana Bureau of Mines and

Geology (https//mbmg.mtech. Quakes&l),

Figure4-24  Fault Map of Montana

Figure 4-26  Statewide Map ofEArthqullu Epmmkrs 1982-2022
gy T st g

y/Likelihood of

The frequency of earthquakes in the Eastem Region is ranked as fikely, but damaging events are more
occasional (between 1 and 10 percent chance of occurrence in the next year or has a recurrence interval of
11 to 100 years). Earthquakes will continue to occur in Montana; however, the precise time, location, and
magpnitude of future events cannot be predi As di d above, earthquake hazard areas in Montana
are concentrated in the western portion of the state, which is part of the Intermountain Seismic Belt.

The USGS issues National Seismic Hazard Maps with updates approximately every five years. These maps
provide various acceleration and probabilities for time periods. Figure 4-27 below is from the most recent
USGS models for the contiguous U.S., showing peak ground accelerations having a 2 percent probability of
being exceeded in 50 years, for a firm rock site. The models are based on seismicity and fault-slip rates and
take into account the frequency of earthquakes of various i Until recently, the 500-year map was.
often used for planning purposes for average structures and was the basis of the most current Uniform
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Building Code. The new Intemational Building Code, however, uses a 2,500-year map as the basis for
building design.

Figure 4-27  USGS Long-Term National Seismic Hazard Map
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Source: USGS

Climate Change Considerations

Impacts of global climate change on earthquake hazards are not anticipated to occur and unknown. As
mentioned in the 2023 State Multi-Hazard Mitigation Plan, some scientists say glaciers could induce
tectonic activity. For example, as ice melts and water runs off, tremendous amounts of weight are shifted
on the earth’s crust. As newly freed crust retums to its original, pre- glacier shape, it could cause seismic
plates to slip and stimulate volcanic activity, according to research into prehistoric earthquakes and volcanic
activity. NASA and USGS scientists found that retreating glaciers in southern Alaska may be opening the
way for future earthquakes (NASA 2004).

Potential Magnitude and Severity

The expected magnitude of earthquakes in the Eastern Region is limited. Earthquakes can cause structural
damage, injury, and loss of life, as well as damage to infrastructure networks, such as water, power,
communication, and transportation lines. Damage and loss of life can be particularly devastating in
communities where buildings were not designed to withstand seismic forces (e.g., historic structures). Other
damage-causing effects of earthquakes indude surface rupture, fissuring, settlement, and permanent
horizontal and vertical shifting of the ground. Secondary impacts can include landslides, rock falls,
liquefaction, fires, dam failure, and hazardous materials (HAZMAYT) incidents.

In simplistic terms, the severity of an earthquake event can be measured in the following terms:

Montana Eastem Ragion Hazard Mitigation Plan
S0 o

Hazard Identification and Risk Assessment

W tovl bj 10K ta 15K per year
At by most ;»-ph n the affected ares; xhghﬁy falt
oumd- generally, na ta minimal damage.

50-59 Vito Vil Can cause damage of warying severity to poory | 1K ta 1,500 par year
constructed buildings: at mast, none to slight damage to
all ather buildfings. Felt by everyone.

6.0-69 Vilta X Damage to a modarate number of well-built structures in | 100 to 150 per year
populated areas; eathquake-resistant structures survive
with sight to modsrate damage; poordy designed
structures receive moderate to severe damage; felt in wider
areas; up to hundreds of miles/kilometers from the
epicenter; strong to violent shaking in epicenter area.

70-19 Vili< Causes damage to most buildings, some to partially or | 10 to 20 per year
completely collapse or receive severe damage; well-
designed structures are ikely to receive damage; felt across
great distances with major damage mostly limited to 250

km from epicenter.
80-89 Vili< Major damage to buildings, structures fikely to be | One peryear
demuye&wxﬂ cause modeme to Mwy damage to sturdy
or ildi gingin large areas;
feltin extremely large regions.
90 and | Vill< Ator near total destruction - severe damage or collapse to | One per 10-50 years
Greater all buil damage hakil ds to distant

locations; permanent changes in ground topography.

Source: USGS Earthquake Hazards Program, 1969
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The bil identifies, or at least discusses, assets that are both likely to be
exposed to earthquake and are susceptible to damage from that exposure. In this context, assets are (1)
people, (2) property, (3) critical fadilities and lifelines, (4) the economy, (5) historic and cultural resources,
and (6) natural resources. Expasure indicates interacting with earthquake hazards, and likely to be exposed
indicates a presence in areas deemed to be espedially likely to experience earthquake hazards. Susceptible
indicates a strong likelihood of damage from exposure to earthquake hazards and is described in greater
detail in Section 4.2.1, sut ion titled Vulnerabilit Finally, vulnerability under future
conditions is considered as it relates to both climate change and development.

factors it tn di ining areas of ility such as historical earthquake occurrence,
proximity to faults, soil ch istics, building jion, and population density. h
vulnerability data was generated during the 2022 planning process using a Level 1 Hazus-MH analyms for
the Eastern Region. Hazus-MH estimates the intensity of the ground shaking, the number of buildings
damaged, the number of lties, the damage to portation systems and utilities, the number of
people displaced from their homes, and the estimated cost of repair and clean up. Details specific to the
HAZUS analysis for each county are provided in each county’s respective annex.

The HAZUS analysis also incorporates information on what assets are susceptible to earthquake damage
and provides inft ion on earthquake vul ility. The results of the HAZUS analysis are discussed
further in the asset-specific subsections, below.
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How hard did the ground shake?

How did the ground move (horizontally or vertically)?

How stable was the soil?

What is the fragility of the built environment in the area of impact?

Earthquakes are typically dassified in one of two ways: By the amount of energy released, measured as
magnitude; or by the impact on people and structures, measured as intensity. A comparison of magnitude
and intensity is shown in the Table 4-18 below.

Table4-18  Magnitude and Modified Mercalli Scales for Measuring Earthquakes

Magnitude Modified Mercalli Intensity

10-30 I

30-39 i,
40-49 v=-v
50-59 vi-vii
6.0-60 Vii-IX

70 and higher VIl or higher

Source: USGS Earthquake Hazards Program

Magnitude

Magnitude measures the energy released at the source of the earthquake and is measured by a
seismograph. Currently the most used magnitude scale is the moment magnitude (Mw) scale, with the
follow dassifications of magnitude:

Great—Mw > 8.
Major—Mw = 7.0-7.9.
Strong—Mw = 6.0-6.9.
Moderate—Mw = 5.0-5.9.
Light—Mw = 4.0-4.9.
Minor—Mw = 3.0-339.
Micro—Mw < 3.

Estimates of Mw scale roughly match the local magnitude scale (ML), commonly called the Richter scale.
One advantage of the Mw scale is that, unlike other magnitude scales, it does nat saturate at the upper end.
That is, there is no value beyond which all large earthquakes have about the same magnitude. For this
reason, Mw scale is now the most often used estimate of large magnitude earthquakes.

Intensity

Intensity is a measure of the shaking produced by an earthquake at a certain location and is based on felt
affects. Currently the most used intensity scale is the madified Mercalli intensity scale, with ratings defined
as follows in Table 4-19.

Table 4-19 Modified Mercalli Intensity (MMI) Scale

Micro-earthquakes, nat felt or rarely felt; recorded by | Continual
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The role of climate change in future ity to earthquake is di d above in the section titled,
Climate Change Considerations and notes climate change effects on earthquakes is largely unknown, while
the effect of future development is considered below in the section titled Development Trends Related to
Hazards and Risk.

People

The entire population of the Eastern Region is within an earthquake hazard area and are potentially exposed
to direct and indirect impacts from earthquakes, but more so in the southwestem counties. The degree of
exposure is dependent on many factors, the soil type their homes are constructed on, and their proximity
to fault location and earthquake epicenter. The degree of susceptibility to earthquake hazards is also
dependent on various factors, such as including the age and construction type of the structures people live
in.

Whether impacted directly or indirectly, the entire population will have to deal with the consequences of
an earthquake to some degree. Business interruption could keep peaple from working, road closures could
isolate populations, and loss of functions of utilities could impact populations that suffered no direct
damage from an event itself.

Impacts on persons and households in the planning area were estimated for the entire region for a 2,500-
Year probabilistic earthquake scenario (2% chanr.e of occurmnce in 50 years) resulted in low potential
impacts. Table 4-20 summarizes the results of displaced It is esti d in a 2 p.m. time of
occurrence scenario that there would be a total of 37 injuries across the region, four of which would require
hospitalization. There would not be any fatalities. Additionally, there could be i d risk of damage or
injury from rock fall or landslides to travelers, hikers, and others recreating outdoors at the time of the

More detailed iptions of the numbers of estimated casualties in the Eastern Region under
the various time of occurrence scenarios are available in the county annexes.

seismograj
2029 Itoll Felt slightly by some people; damages to buildings. Over 1M per year
3039 itV Often felt by people; rarely causes damage; shaking of | Over 100,000 per

indoor objects noticeable. year

Table 4-20 Estimated Earthquake Impacts on Persons and Households

Numbar of Persons Requit
Sho Shelter

Scanario Number of Displacad Households

2.500-Year Earthquake 27 15
Source: HAZUS-MH Global Summary Report, WSP Analysis.

Property

The HAZUS analysis estimates that there are 119,000 buildings in the planning area for the Eastern Region,
with a total replacement value of $27.91 billion. Because all structures in the planning area are exposed to
earthquake impacts to varying degrees and susceptible to earthquake impacts to varying degrees. This total
represents the regionwide property exposure to seismic events. Most of the buildings and most of the
assodiated building value are residential. According to the model and shown in Table 4-21, about 1,652
buildings will be at least moderately damaged, with 3 buildings completely destroyed.
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Table 4-21 Estimated Building Damage by Occupancy

Nons Slight Moderate

Count = (%) Count (%) Count )
Agricutiure 02420 092 %0 oW 2163 13
Commercial . S?M!‘ 5A9 7554 835 17871 Iroﬂ
Education 28441 025 1425 028 CE
w 31203 028 !6.!7 VD.Z"” ees 70."
Industrial 152182 136 10426 191 5289 325
Other Resicential | 1262676 1488 132001 3309 917.10 | 5551)
Reiigion | easa3 038 2286 059 1385 | 084
Single Family | 65442427846 306757 514 4993 ["2748]
Total 11,751 5,500 1,852 |

Source: HAZUS-MH Global Summary Report, WSP Analysis

The HAZUS model provides estimates of building related losses in the earthquake scenario, broken out into
two categories: direct building losses and business interruption losses. The direct building losses are the
estimated costs to repair or replace the damage caused to the building and its contents. The business
interruption losses are the losses associated with inability to operate a business because of the damage
sustained during the earthquake. Business interruption losses also indude the temporary living expenses
for those people displaced from their homes because of the earthquake.

For the 2,500-year probabilistic earthquake scenario, the total building related losses for the entire planning
area is an estimated $133.27 million, as shown in Table 4-22. Of this total, direct building losses are
estimated at $104.6 million and $28.68 million in income related losses. A map of these losses per county
is shown in Figure 4-28 below.

Hazard Identification and Risk Assessment

The HAZUS analysis also estimated the amount of earthquake-caused debris in the planning area for the
2,500-Year probabilistic 2arthquake scenario event, which is estimated to ba 29,000 tons.

Critical Facilities and Lifelines

Many critizal facilities and infrastructure in the planning area are expesad to earthquakes. HAZMAT releases
can occur di an ethquake frem ficed facilities or transportation-ralated inddents. Transportation
corridors can be disrupted during an earthquake, leading to the release of materials to the surnounding
environment. Facilities holding HAZMAT are of particular concern because of possible isolation of
neighbarhoods surrounding them. During an earthquake, structures storing these materials could rupture
and leak into the surrounding area or an adjacent y, having a di effect on the envis

&

HAZUS-MH dlassifies the vulnerability of essential facilities to earthquake damage in two categories: at least
moderate damage or complete damage. The analysis did not indicate any damages in these categories to
specific facilities. The model also anticipates pipeline breaks and leaks in the Eastern Region’s potable water,
wastewater, and natural gas lines. Across these linear networks, the earthquake is expected to cause 625
pipeline leaks and 156 complete fractures in the potable water, wastewater, and natural gas systems. The
model also estimates lifeline damages to linear networks such as transportation and utilities. Damage to
the transportation system is estimated at $7.8 million and utility lifelines at $239 million. The steep terrain
in the southwestern counties of the Eastern Region would likely experience multiple rockslides that could
damage roadways and disrupt traffic along the rail, highway, and road carridors.

Economy
Economic impacts of an earthquake could be staggering in the impacted areas. Not only the costs of direct
damages to pmperty, |n'rastructure, and mven!ory, but the losses incurred from businesses forced to close

As d above, the total income-related economic losses are estimated
by the model lo be $28.68 million in the 2,500-year scenario. HAZUS-MH models many other estimated
impacts, which are summarized in Table 4-23 and Table 4-24 below. Yellowstone and Carbon counties have
the highest potential losses; Stillwater, Wheatland and Big Horn counties also have higher loss ratios.

Table 4-22 HAZUS Building Related Economic Loss Estimates for 2,500-Year Scenario (Millions
of Dollars)

Source: HAZUS-MH Global Summary Report, WSP Analysis

Table 4-23 HAZUS-MH Earthquake Loss Estimation 2,500-Year Scenario Results
Impacts to Region

Typa of Impact
Total Buildings Damaged

slight: 5,500
Moderate: 1,652

Extensive: 128

Complete: 3

Building and Income Related Losses $133.27 million

55% of damage related to residential structures
22% of loss due to business interruption
Total Economic Losses (includes building, $380.16 Million - Total
income, and lifefine losses) Building: $133.27 Million
Income: $28.68 Million
Transportation/Utility: $246.89 Million

Casualties (based on 2 a.m. time of occurrence) | Without requiring hospitalization: 14

Requiring hospitalization: 1

Life threatening: 0

Fatalities: 0

Casualties (based on 2 p.m. time of Without requiring hospitalization: 33

occurrence) Requiring hospitalization: 4

Life threatening: 0

Fatalities: 0

Casualties (based on 5 p.m. time of Without requiring hospitalization: 23

occurrence) Reguiring hospitalization: 3
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Fatalities: 0
Fire Following Earthquake 0 Ignitions
Debris Generation 29,000 tons of debris generated
1,160 estimated truckloads to remove
Displaced Households 27
Shelter Requirements 15

Source: HAZUS-MH Global Summary Report, WSP Analysis
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Table4-24  Direct Economic Losses by County (in thousands of Dollars)

Cophtal Stock Lossss Income Losses.

Toss || Rebocoson | Capral | Wages | Mot

Rote Lass Ratmod Lesses ncame Tousd Loes.

- Less. Loss
| T |
prove u o w o _om) o 2 . e
Trossums. 3 i) 2 0w " 4 3 1 2
Micons P o A 0 » u o -
i w|  w| w e .. w “ “ -
fE— o | s | o | s ll owlf _ezes] sw]| seo| awa Tiost
Big Hors 54 1983 T I o 3 2 183 o) am
cones P T ol ] w ] es|  we ont
= ™ ™ P 2l en » w w u ser
P wl| | ol onll vl | ™ i

140 m 1 ™ s
) © a » x
o o ) ) 18
201 » 19 1 2844
0 n 2 o (R
» ar s 5 52
El] % 2 15 n

Source KAZUS-MH Global Summary Repor, WSP Analysis

sl

Very few, if any, natural resources are susceptible to direct damage from earthquakes. Secondary hazards
associated with earthquakes can have damaging effem on natural resources. For example, earthquake-
induced landslides can ally impact g habitat. Dam failure is also associated with
earthquake and can resultin the loss of entire i I of unique d habitat,
and damage caused by catastrophic flash flooding. Where relevant, secondary i lmpacts on natural resources
from earthquake are discussed in sections for other hazards.

Development Trends Related to Hazards and Risk

Future population growth and building development in general will increase the exposure of the Eastemn
Region to earthquake by increasing the number of people and value of building inventory in the planning
area. Replacing old buildings with new buildings constructed to modem building codes can help limit the
overall vulnerability created by For example, devel band

may lead to the or
replacement of old structures built to old building codes, especially those in poor condition. In this case the
developmentwould lead to a decrease in susceptibility of the building asset. In the case of Eastern Montana,
development concerns with regard to earthquake were generally not raised by plan participants and
development in general is stable with exceptions in certain counties like Yellowstone County that has
experienced higher growth and development trends. Jurisdiction-specific concerns are discussed further in
jurisdiction annexes, where relevant.

Risk Summary
Overall, q is i d a low si hazard due the unlikely nature of a severe earthquake

in the Eastern Region, and the lack of history of damaging events in the planning area.

o Effects on people: People can be injured or killed in earthquakes due to falling items or structures, as
well as from cascading events triggered by the qt a maxi of 37 injuries are
estimated by the HAZUS scenario, as well as 27 displaced households.

e Effects on property: Impacts on property include direct damage to stru:tures from the shaking.
Regionwide, 1,783 buildings are esti d to be at least d, with 3 of them
completely destroyed, resulting in $13327 million in building damage.

e Yellowstone and Carbon counties have the highest potential losses; Stillwater, Wheatland and Big Hom
counties also have higher loss ratios.

o Effects on the economy: economic impacts can be from direct damages to structures as well as last
wages and income. The total economic loss is prajected to be $380.16 million.

o Effects on critical facilities and infrastructure: Linear facilities, such as pipefines, railroads, and roadways,
are largely at much greater risk than other facility types. $246.89 million in damages to linear facility
networks are pro;e:ted

®  Unique jurisdi bility: the vulnerability is generally low throughout the Eastern Region, but

the potential for damage is greater in the southwestern portion of the Eastern Region.
o Related hazards: landslide, dam incidents

Joliet, Fromberg, Red | Fromberg.
Lodge
Carter Low Ekalaka None
Crow Tribe Low None
Custer Low Ismay, Miles City None
Daniels Low Scobey, Flaxville None
Dawson Low Richey, Glendive None
Fallon Low Plevna, Baker None
Garfield Low Jordan None
Golden Valley Low Ryeqate, Lavina None
McCone Low Circle None
Musselkshell Low Melstone, Roundup. None
PowdarRiver | High Broadus None
Prairie Low Terry None
Richland Low Fairview, Sidney None
Roosevelt Low Wolf  Point,  Poplar, | None
hmwne Culberson,
Rosebud Low Cnls!ng‘ Forsyth None
Sheridan Low Plentywood, Medicine | None
Lake, Outlook Westby
Stillwater Medium Columbus Greater losses expected near Columbus.
Treasure Low Hysham None
Valley Low Glasgow, Fort Peck, | None
Nashua, Opheim
Wibaux Low Wibaux None
Yellowstone Medium Billings, Broadview, | Greater losses expected near Laurel and Billings.
Laurel
42.7 Flooding
Hazard/Problem Description

Riverine flooding is defined as when a watercourse exceeds its “bank-full” capacity and is usually the most
common type of flood event. Riverine flooding generally occurs because of prolonged rainfall, or rainfall
that is combined with soils already saturated from previous rain events. The area adjacent to a river channel
is its floodplain. In its comman usage, “floodplain” most often refers to that area that is inundated by the
100-year flood, the flood that has a 1 percent chance in any given year of being equaled or exceeded. Other
types of floods indude general rain floods, thunderstorm generated flash floods, alluvial fan floods,
snowmelt, rain on snow floods, dam failure and dam release floods, and local drainage floods. The 100-year
flood is the national standard to which communities regulate their floodplains through the National Flood
Insurance Program (NFIP).
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The potential for flooding can change and increase through various land use changes and changes to land
surface. A change in environment can create localized flooding problems inside and outside of natural
flocdplains by altering or confining watersheds or natural drainage channels. These changes are commonly
created by human activities. These dhanges can also be created by other events such as wildland fires.
Wildland firzs create hydroghobic soils, a hisrdening or "glazing” of tha earth’s surface that pravents rainfall
from being absorbad into the ground, thereby incrzasing runoff; erasion, and downstream sedimentation
of channels

Moentana is susceptible to the following types of tflocding:

Rain in a general storm system

Rain in a localized intense thunderstorm
Melting snow

Rain on melting snow

Ice Jams

Levee failure

Dam failure

Urban stormwater drainage

Rain on fire damaged watersheds

© e 0000000

Slow rise floods iated with It and d precipitation usually are preceded with adequate
warning, though the event can last several days. Flash ﬂouds, by their nature, occur very suddenly but usually
dissipate within hours. Even flash floods are usually preceded with warning from the NWS in terms of flash
flood advisories, watches, and warnings.

The average total annual precipitation in Montana is roughly 15.37 inches. The average total annual snowfall
is 49 inches. Generally, the flood season extends from late spring and early summer, when snowmelt runoff
swells rivers and creeks, to fall. Much of the rainfall occurs with thunderstorms during April to August. Within
the Eastern Region, Carbon County, where the Custer Gallatin National Forest is located, has the highest
annual average of precipitation with 16.98 inches.

Geographical Area Affected

The Missouri River, along with the tributaries within the watershed are Easten Montana's primary waterways
that result in flood hazards. Among the tributaries located within the different watersheds are the Big
Muddy, Poplar, Powder, Rosebud, Tongue, and Yellowstone waterways. The Missouri River is the longest
river in the United States, rising in the Rocky Mountains of the Eastern Centennial Mountains of
Southwestern Montana and flowing east and south, and then flowing from east to west through Richland
and Roosevelt counties, and then proceeding westward. Flooding along the Missouri typically occurs during
the spring and is caused by long rainstorms and due to snowmelt runoff. Lacalized thunderstorms during
the summer monsoons can also result in flash flooding throughout the Eastern Region planning area. In
addition to flooding from the Yellowstone River, a large portion of the Eastern Region near Billings in
Yellowstone County is also prone to flooding along ditches and drains and other open waterways owned
and maintained by private ditch companies that cary water away from the City towards the Yellowstone
River during flooding, irrigation from field runoff, and other runoff. The hical extent of
flooding across the Eastemn Region is limited. Figure 4-29 illustrates the geographical area affected by
flooding based on the National Flood Hazard Layer (NFHL) and Hazus geospatial flood datasets.

Figure 4-29  Eastarn Region Flood Hazards (NFHL and Hazus)
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Past Occurrences

Flooding is a natural event and rivers and tributaries in the study area have experienced periodic flooding
with associated flaods and ilash floods. There has been 10 faderally declared disasters within the 23 counties
and three Indian Reservations locatad in the Eastern Region from 1975 to 2022, The federal declarations
since 2010 to presant are surnimarized in Table 4-25 balow. According to the NCEI database, Montana's
Eastern Region has also incurred $23,587,0C0 in property damages, $665,000 in crop damages and threa
deaths duz to flooding since 1995

Table 4-26 Federally Declared Flooding Events Montana Eastem Region 1974-2022

County)

2022 | Severe Storm and Flooding DR-4655-MT Carbon, Stilwater, Treasure, Yellowstone

2019 | Flooding DRA437-MT Daniels, McCone, Powder River, Stillwater,
Treasure, Valley

2019 | Flooding DR-4405-MT Carbon, Custer, Golden Valley, Musselshell,
Treasure

2018 _| Flooding DR-4388-MT Valley
Dawson, Golden Valley, Musselshell, Prairie,

4 loodi -4172- .
201 ke Jums snd Ficodng ORE172:MT Rosebud, Richland, Stillwater, Wheatland
o Custer, Dawson, Garfield, McCone,
20035 {(fleedng DAY Musselshell, Rosebud, Valley
1987 | Severe Storms & Flooding DR-777-MT Garfield, McCone, Rosebud, Valley
Heavy Rains, Landslides & Y
86 -761-

19 Flooding DR-761-MT Daniels, Dawson, Valley
Big Hom, Carbon, Powder River, Rosebud,

1978 | Severe Storms & Flooding DR-558-MT Stillwater, Treasure, Yellowstone

Rains, Snowmelt, Storms &
1975 Floodin DR-472-MT Wheatland
Sourca: FEMA 2022
Frequency/Likelihood of Occurrence

The Eastern Region has experienced multiple catastrophic flood events resulting in large-scale property
damages. Snowmelt runoffs present a threat of serious flooding along rivers and creeks in the study area
each year. Flash floods that produce debris flows and mudflows occur regularly and have caused significant
damages in the past to homes, roads, bridges, and culverts. Based on the historical record of the ten
federally declared events in the past 47 years from 1975 to present within the Eastemn Region, the Region
has a major flood resulting in a FEMA dedlaration every 5 years on average. Using past occurrences as an
indicator of future probability, flooding has the probability of future rating of likely t

the Eastern Region.

Figure 4-30 depicts the annualized frequency of riverine flooding at a county level based on the NRI. The
mapping shows a trend toward increased likelihood of flooding in the northem portion of the Eastern
Region with Valley County having a 2.44 — 3.04 annualized frequency of riverine flooding; this trend is
supported by the County having the highest number of flood insurance claims (see discussion in
Vulnerability subsection). Richland and Roosevelt counties have a 1.83 - 2.43 annualized frequency of
riverine flooding while all other counties in the study area have a 0.00 - 1.22 frequency.
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Figure 4-30  Annualized Frequency of Riverine Flooding by County
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Climata Change Considerations

As documented in Section 4.2.7 Flooding, precipitation is one factor of several that determine flooding.
Other factors include existing soil moisture mndmnns, frozen soils, rainfall rate, and special conditions such
as rain-on-snow events. In urban areas, is perhaps the single greatest determinant
of flooding. Other infrastructure, in the form of large dams that are abundant across the planning area,
provides a large degree of protection from flooding in rural and urban areas. Perhaps the biggest concern
of climate change impacts on flooding involves complex cascading effects that start with increased drought,
which drives increased wildfire, which leaves more and larger fire scars, which can dramatically increase
runoff and create flooding or debris flows on a scale that did not previously exist. These factors complicate
the impact of dimate change on flooding. Nevertheless, much can be said about the current and future
effects of climate change on flooding in the planning area.

The Climate Change and Human Health report documents that a shift in the seasonality of precipitation
amount is occurring. Spring precipitation has slightly increased, which has been offset by decreases during
other times of the year (see Section 4.2.5 Drought, subsection titled Climate Change Considerations, and
Figure 4-19).

The Montana Climate Change and Human Health report (2021) projects the seasonal shift from snow to
rain will occur earlier, as will peak runoff on streams. Peak runoff already occurs 10-20 days earlier than in
1948. The Climate Change and Human Health report also documents research indicating peak runoff at the
end of the century is projected to occur 5-35 days earlier than it did from 1951-1980.

This early-and-rapid snowmelt scenario can cause spring flooding or even ice-jam flooding and appears to
already be playing out. In recent years these have been problems on many rivers in Montana, leading to
great damage and loss of life, as documented in the 2021 Montana Climate Change and Human Health
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raport It is unclear if increasing late winter snow and early spring rain will increase the probability of rain-
an-snow events, but this issue is potentially serious and worthy of monitoring in future HMPs.

Ize jams are resgonsible for much of the worst flooding in Montana’s histarv. ice-jam flooding typically
occurs along mountain streams, when heavy rainfell or upstrearn melting raises stream flows to the point
of breaking up the ice cover, which can pile up on bridge piers or other channel obstructions and cause
flooding behind the jam. Once the ice jam breaks up, downstream areas are vulnerable to flash floads. The
increasing possibility of midwinter thaws and heavy early spring rainfall events could increase the risk of
sudden ice break up. The situation s further exacerbated if the ground is still frozen and unable to soak up
rainwater.

Further, according to the Fifth National Climate Assessment, the Northern Great Plains region, which
includes Montana is experiencing unprecedented climate-driven extremes related to flooding. For example,
record floods along the Missouri River and its tributaries in 2011 and 2019 caused evacuations and billions
of dollars in damages and research suggested that these records floods were caused by natural variability
within the system. Also, while trends show that annual peak streamflow runoff will decrease across the
region, with a few exceptions, according to the Fifth National Climate Assessment, portions of Montana
should expect to experience some of the highestincreases in annual flood damage across the US. due to
dimate change. While it is not possible to define with further specificity the impacts related to climate
change on each jurisdiction within the Region related to flooding risk exacerbated by climate change, future
updates to this plan should revisit this topic as scientific reports are updated and trends become more
apparent.

Potential Magnitude and Severity

Magnitude and severity can be described by several factors that contribute to the relative vulnerabilities of
certain areas in the floodplain. Development, or the presence of people and property in the hazardous
areas, is a critical factor in d ini Inerability to flooding. Additional factors that i to flood
wvulnerability range from specific istics of the fl lain to ck istics of the structures located

p!

within the floodplain. The following is a brief discussion of some of these flood factors which pose risk.

e Eevation: The lowest possible point where floodwaters may enter a structure is the most significant
factor contributing to its vulnerability to damage, due to the higher likelihood that it will come into
contact with water for a prolonged amount of time.

© Food depth: The greater the depth of flooding, the higher the potential for significant damages due
to larger availability of flooding waters.

® Flood duration: The longer duration of time that floodwaters are in contact with building components,
such as structural members, interior finishes, and mechanical equipment, the greater the potential for
damage.

e Velodty: Flowing water exerts forces on the structural bers of a building, it ing the likelihood
of significant damage (such as scauring).

® Construction type: Certain types of construction and materials are more resistant to the effects of
floodwaters than others. Typically, masonry buildings, constructed of brick or concrete blacks, are the
most resistant to damages simply because masonry materials can be in contact with limited depths of
flooding without sustaining significant damage. Wood frame structures are more susceptible to
damage because the construction materials used are easily damaged when inundated with water.

Major flood events present a risk to life and property, including buildings, contents, and their use. Floods
can also affect lifeline utilities (e.g. water, sewage, and power), transportation, the environment, jobs, and
the local economy.

Montana Eastem Region Hazard Mitigation Plan
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Past flood events in Montana's Easten Region have damaged roads, bridges, private property, businesses,
and ritical lifeline facilities. Future events may result in greater damages depending on pattems of growth,
land use development and climate change. In summary, the magnitude of flood hazards in the Easten
Region is critical.
ional Flood ogram Policy Analysis

The NFIP aims to reduce the impact of flooding on private and public structures by providing affordable
insurance to property owners and by encouraging communities to adopt and enforce floodplain
management regulations. These efforts help mitigate the effects of flooding on new and improved
structures. The State has analyzed NFIP flood-loss data to determine areas of Montana's Eastern Region
with the greatest flood risk. Montana's Eastem Region flood-loss information was obtained from FEMA's
“Montana's Coverage Claims” for Montana's Eastern Region, which documents losses from 1978. This
section was updated based on information obtained from FEMA's PIVOT database through Montana
Department of Natural Resources and Conservation (MT DNRC) dated August 10, 2022.

There are several limitations to analyzing flood risk entirely on this data, including:

Only losses to participating NFIP communities are represented;

Communities joined the NFIP at various times since 1978;

The number of flood insurance polidies in effect may not include all structures at risk to flooding; and
Some of the historical loss areas have been mitigated with property buyouts.

Montana's Eastem Region has a total of $951,790,600 in NFIP coverage, with 1,005 total flood daims, 1,272
current polices and $7,868,905 dollars paid out total due to flood damage and losses. NFIP data and
statistics for the Eastern Region is summarized in Table 4-27 below. Yellowstone County has the highest
amount of dollars paid out due to flood daims with $1,814,878, followed by Valley County with $1,590,563
in claims.

Table 4-27 Montana Eastern Region NFIP Statistics

Dollars Paid Flood Current

Cave

(Historical) Policies

ig Hom 9/2/1981 9/2/1981 $245,116.75 16 8 $1,901,900.00
Carbon 11/4/1981 7/5/2017 $1,089,354.17 61 vl $20,190,100.00
Carter $0 50 $0 $0 $0 $0
Custer 9/1/1987 7 10 $400,061.25 155 730 | $119513,500.00
Daniels $0 50 $0 S0 50 50
Dawson 5/1/1999 05/01/951) $144,61047 7 8 $2465,500.00
Fallon 8/4/1988 8/4/1988 so 1 2 $700,000,000
Garfield 3/20/1979 | 3/20/1979 0 1 11 $562,600 |
Golden Valley 9/16/1981 11/572021 so so 1 $255,000
McCone 6/4/2007 6/4/2007 $0 $0 $0 $0
Musselshell 30,2001 11/15/2019 $1,201,83338 60 18 $1,624,700
Powder River 6/1/2010 | 06/01/100) $25382 7 4 $616,000
Prairie 5/8/1979 5/8/1979 30 50 50 S0
Richland 12/4/1985 8/15/2019 $96.344.22 12 14 589,
Roosevelt 11/1/1996 11/01/96Q) $59,144.95 8 S $942,500
Rosebud nn99T 11/15/2019 $15452.01 12 H $1,443,000
Sheridan 2/4/2019 6/4/2007 $72.89 1 $0 $0
Stiltwater 11/15/1985 10/16/2015 $915,175.10 56 64 $16,937,600
Treasure 12/18/1986 | 12/18/86(M) | S0 s0 2 $47.000
Valley 11/1987 | 01/01/87Q) $1,590,365.62 214 23 43,043,600
Wheatland 9/16/1981 9/16/1981 $20,726.62 18 6 $439,000
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3/3/1983 | _ 2/18/1998 $77,084.25
Yellowstone | 11/18n981 1 11/6/2013 | $1.814,878.16 |
Totd | $7,863,90537
Scurca: FEMA Pivot NFIP Bata as of August 107, 2022, FEMA Community Status Book Report

Repetitive Loss

Repetitive losses are NFIP-insured structures that have had at least two paid flood losses of more than
$1,000 each in any ten-y=ar period since 1978. The Eastern Region has a total of 61 repetitive loss properties
as of 2022, with the majority being located in Valley and Yellowstone Counties.

Severe Repetitive Loss (SRL) properties have either four or more separate claims for flood damage (with
each claim exceeding $5,000 and with the sum of all payments exceeding $20,000,) or two or mare separate
daims where the total of all daims exceeds the value of the property. The Eastern Region has one SRL
property, a single-family structure, in Dawson County.

Table 4-28 below lists the repetitive loss structures that have been identified throughout the Eastern Region
study area. Valley County has the highest amount of repetitive loss structures, claims and totals paid out
overall with 25 structures, 27 repetitive loss claims, and nearly $1 million dollars paid out due to repeated
floading and flood insurance loss claims. This is followed by Yellowstone County which has 21 repetitive
loss structures, 53 repetitive loss claims and $747,592.02 in funding paid. It should be noted that a flood
insurance daim can be filed when a property and its adjacent property is inundated.

Table 4-28 Eastern Region Repetitive Loss Properties by County

Carbon County 3 7 3 - $76,356.50
Dawson County 1(1SRL) 2 1 - - $137,96731
Musselshell County 8 19 7 - 1 $638,98846
Philips County 3 5 3 - - $21,67346
Valley County 2 57 21 1 3 $546,46637
Yellowstone County 21 53 19 - 2 $747,59202
Total 61 143 54 1 6| $2,575.044.12

Source: FEMA Region Vil as of 9/10/2022.

Vulnerability Assessment

Figure 4-31 depicts the risk index rating for riverine flooding based on FEMA’s NRI. The NRI defines risk as
the potential for negative impacts as a result of a natural hazard and determines a community’s risk relative
to other communities by examining the expected annual loss and sodial vulnerability in a given community
in relation to that community’s resilience. The Eastern Region has four counties with a relatively high riverine
flooding risk based on the NRI. They are Big Hom, Custer, Roosevelt, and Valley counties, all of which have
a higher risk of riverine flooding. This can be attributed to both the Missouri and Yellowstone watersheds
passing through each of these areas. There are seven counties that are dassified as having a relatively low
riverine flooding risk level. These counties within the Eastern Region are Carbon, Dawson, Musselshell,
Powder River, Rosebud, fand, and Yell The other ining 11 counties are considered to

have a low riverine flooding risk and Daniels County has no rating in correlation to riverine inundation risks
currently.
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Figure 4-31  Risk Index Rating for Riverine Hooding by County

There is an increased risk of flash flooding and debris flows in Montana in general as a result of recent active
fire seasons. Most burn areas will be prone to flash flooding and debris flows for at least two years after the
fire. Locations downhill and downstream from burned areas are most susceptible, especially near steep
terrain. 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 result, much less rainfall is required to produce a flash flood.
As water runs downhill through bumed areas it can create major erosion and pick up large amounts of ash,
sand, silt, rocks and burned vegetation.

Vulnerable populations in Montana's Eastern Region include those that live within known floadplains or
near areas vulnerable to flash floods, as well as peaple traveling through or in areas used for recreational
purposes prone to flash flooding. Within the Eastern Region Custer County has the highest amount of
people located in the floodplain with 6,711, This is followed by Yellowstone County with 1,830. The third
highest amount of people reside in Big Hom County with 856. Of these populations residing in floodplains,
certain pop are particularly vulnerable, such as the elderly and very young, those living in long-term
care facilities, mobile homes, hospitals, low-income housing areas, or temporary shelters, people who do
not speak English well, tourists and visitors, and those with developmental, physical, or sensory disabilities.
Table 4-29 below highlights the people who are located on reservation land that are located in the
floodplain, including a significant number of persons of the Crow Tribe.

The impacts of flooding on vull populations can p ally be the most severe. Families may have
fewer finandial resources to prepare for or recaver from a flood, and they may be more likely to be uninsured
or underi d. Individuals with disabilities may need more time to evacuate, so evacuation natices will
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need to beissued as soon as feasible, and communicated by multiple, indusive methods. Population totals
for tha counties Iocated in Montana's Eastern region ara shown in Table 4-29 below.

Tabla 4-29 Eastern Ragion Papulation Located in the 1%5 Aanual Chance Floodjlain

8igHam 352
Sarhoo c9
Canter 47
Crow libe 631
Custer &1
Danicls 2
Dawson 340
Fallon B4
Fort Peck 337
Garfield 5
Golden Valley 32
McCone 46
Musselshell 393
Northem Cheyenne Indian Reservation 5
Powder River 219
Prairie S
Richland 218
Roosevelt 353
Rosebud 64
Sheridan 391
Stiltwater 605
Treasure 15
Valley 418
Wheatland 204
Wibaux 2]
Yellowstone 1,830
Total 14,789

Sources: DNRC, Hazus, FEMA NFHL

Flood hazards do not stop at the 1% chance flood line and an additional analysis was completed of the
0.2% chance flood zone (500-year flood). Data describing the 0.2% flood zone are more limited. In fact,
0.2% flood zone data were available for only 11 counties and no tribal reservations. Nevertheless, analysis
of a more expansive flood zone has value and was completed for these 11 counties (Table 4-30). The
absence of 13 counties and 2 tribal reservations in Table 4-30 does not indicate a lack of 0.2% flood risk in
these jurisdictions.

One additional nuance exists in the 0.2% floodplain analysis. The values reported in Table 4-30 indicate the
people located between the maximum extent of the 1% chance floodplain and the 02% chance floadplain.
To get the total number of people within the 0.2% chance floodplain, the values in Table 4-29 and Table
4-30 must be combined.

Yellowstone County has 1,183 people located in the area between the maximum extent of the 1% chance
floodplain and the 0.2% chance floodplain, the most of the 11 counties included in this analysis (Table 4-30).
This is followed by Carbon and Stillwater Counties with 225 and 155 people, respectively.
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Table 4-30 Eastern Region Population Located in the 0.2% Annual Chance Floodplain

County Population

| Big Hom [
Carbon 225
Dawson 155
Fallon 41
Golden Vall 18
Musselshell 50
Richland 45
Rosebud 0
Stillwater 170
Wheatland 106 |
Yellowstone 1,183
Total 1,992

= These data indicate the population between the maximum extent of the 1% floodplain and the 0.2% chance floodplain. To get
the total number of people within the 0.2% chance floodplain, add these values ta the values reported in Table 4-29.

- Avallabiity of 0.2% chance floodplain mapping imits this analysis to 11 counties in the Eastern Region.

= Sources: DNRC, Hazus, FEMA NFHL

The NRI defines risk as the potential for negative impacts as a result of a natural hazard and determines a
community’s risk relative to other communities by examining the expected annual loss and sodal
vulnerability in a given community in relation to that ity’s resilience. This i ion is i

inFigure 4-32  below. Montana's Eastern Region has one county with a relatively maderate expected loss
rating based on the NRI: Custer County. This also coincides with Custer County having substantial floodplain
development in and around Miles City, though levees in the area provide some level of protection. Other
counties with relatively low expected loss rating due to floods indude Carbon, Big Horn, Dawson,

Ishell, Re i Valley, and Yell counties.
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Figure 4-32  Expected Annual Loss Rating Riverine Flooding by County

Central

Sourte: NRI FEMA November 2021
Map Compied: 62022

GIS analysis was used to further estimate Montana's Eastern Region potential property and economic losses.
The April 2022 MSDI Cadastral Parcel layer was used as the basis for the inventory of developed parcels.
GIS was used to create a centroid, or point, representing the center of each parcel polygon, which was
overlaid on the best available floodplain layer. Multiple flood layers from different sources were used in the
analysis to create a full coverage of flood hazard for the Eastern Region through the utilization of FEMA's
NFHL (as of 6/1/2022), and other sources. The DNRC provided digitized flood mapping from paper maps
that FEMA has not yet converted over to the NFHL. FEMA Region VIl also provided 1% annual chance flood
risk areas based on Hazus flood models to help fill in areas where FEMA has not mapped. For the purposes
of this analysis, the flood zone that intersected the centroid was assigned as the flood zone for the entire
parcel. Another assumption with this model is that every parcel with an improvement value greater than
zero was assumed to be developed in some way. Only improved parcels, and the value of those
improvements, were analyzed and aggregated by region, county, jurisdiction, property type and flood zone.
The summarized results for the Eastern Region are shown below. More detailed summarized results for each
county and community by property type are shown in the tables and maps provided within each
Jjurisdictional Annex.

Table 4-31 below izes the counts and imp! d value of parcels in the region, broken out by each
county, that fall within the 1% chance floodplains. Additionally, Table 4-31 also shows loss estimate values
which are calculated based upon a proportion of the imp value and estimated contents value and

FEMA depth-damage relationships. A two-foot flood is assumed for the purposes of this planning-level
flood loss estimate, which generally equates to a 25% loss based on structure and contents value.

Custer County has the highest amount of properties exposed to flooding and an estimated loss value of
over $131 Million. Yellowstone County has loss values with over $70 Million in estimated losses, followed
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by Carbon County with estimated loss parcel values with over $38 Million in losses. Overall Montana's
Eastern Region has $1.58illion in total value exposed and a combined estimated loss of over $384 Million
for 1% annual chance flooding. There are also 7,050 parcels located in the floodplain and 14,789 people at
risk in the Eastern Region. The jurisdictional break down for each county is located within each annex. The
summarized results for the Eastem Region are shown in Table 4-31 below.

Table 4-31 Eastern Region Parcels at Risk to 1% Flood Hazard by County and Jurisdiction

Total Value Estimated Loss

Sources: DNRC, Hazus, FEMA NFHL

Big Hom $17.616,905
Carbon $153.07.010 $38476,753
Carter $7.233,297 $16,643,030 $4,160,757
Custer $186.052,204 $525381,748 $131,345437
Daniels $1,274,230 $2.580,720 $645,180
Dawson $12,985,725 $36248,944 $9,062,236
Fallon $7.098177 $4,648,789 $11,746,966 $2.936,741
Garfield $3.949,454 $3,149.022 $7098.476 $1.774,619
Golden Valley $2.615,550 $2,147,890 $4.763.440 $1,190,860
McCone $5,663.177 $4,813.339 $10476,516 $2,619,129
Musselshell $12.948.261 $8.252.576 $21.200,837 $5.300,209
Powder River $11476,921 $8.399,881 $19.876,802 $4,969,200
Prairie $1438,540 $1351,150 $2.789,690 $697,423
Richland 156 $18497,151 $13,398,821 $31895.972 $7.973,993
Roosevelt 170 $42,111,267 $49,333,508 $91444,775 $22.861,194
Rosebud 76 $9,189,124 $7.556.857 $16,745,981 $4.186,495
Sheridan 235 $23,978,537 $14,143,794 $38122.331 $9,530,583
Stillwater 291 $§55,596.478 $32,888.481 $88484.959 $22.121,240
Treasure 44 $4,493.676 $4,232.678 $8.726,354 $2.181,589
Valley 361 $41.285,741 $28,490,501 $69.776,242 $17.444,060
Wheatland 113 $11,816.349 $10,001,820 $21.818,169 $5.454,542
Wibaux 38 $2.031,999 $1,344,740 $3.376,739 $844,185
Yellowstone 915 $168,328,469 $114,391,695 $282.720,164 $70,680,041
Total 7.050 $932,770,048 | $603.523,431 | $1.536.293.479 $384,073,370

The three tribal reservations located in the Eastern Region were identified to have 412 improved parcels
with an estimated loss of over $22 Million. The Crow Tribe in particular has $11,984,383 in estimated
potential losses and the Fort Peck Assiniboine and Sioux tribes have $10,106,363 in potential estimated
losses due to flooding. While the Northem Cheyenne Indian Reservation is vastly smaller with $499 in
estimated potential losses. There is a total of 1,023 people on reservation land located within the 1% annual
chance of flooding Special Flood Hazard Area (SFHA). The 0.2% risk for the Tribal Nations has not been
mapped, preventing quantification of potential loss from 0.2% annual chance floods on tribal lands. Totals
are listed in Table 4-32 below.

Table 4-32 Eastern Region Parcels at Risk to 1% Annual Chance by Tribe

Improved . Improved Content TR SB[
Parcels Valus \alue Tatal Value Population

| 230 | s28443085 | $19494447 | $47037532] s11984383| 681 |
521611356 | $18814097 | $40425453

Tribal
|CrowTibe |

Fort Peck Assiniboine and
Sioux Tribe

“Estimated
Loss
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Cheyenne Incisn
Reservetion
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[Toral I 412 | $50,035.771 | $33,309.209 | $83,353,08) | 522,001,245 1023

Swarces DNAC, Hazus. FEMA N7HL

Data describing the 0.2% flood zone are more limited. In fact, 0.2% flood zone data were available for only
11 counties and no tribal reservations. Nevertheless, analysis of a more expansive flood zone has value and
was completed for these 11 counties (Table 4-33). The absence of 13 counties and 2 reservations in Table
4-33 does not indicate a lack of flood risk in these jurisdictions.

One additional nuance exists in the 0.2% floodplain analysis. The values reported in Table 4-33 indicate the
property located between the maximum extent of the 1% chance floodplain and the 02% chance floodplain.
To get the total number of people or value of property within the 0.2% chance floadplain the values, the
values in Table 4-30 and Table 4-33 must be combined. (Table 4-33).

Yellowstone County has over $109 million of property located between the maximum extent of the 1%
annual chance floodplain and 0.2% annual chance floodplain, with losses projected to be $27 million. This
is the most of the 11 counties in the 0.2% chance analysis. Carbon County is second in loss values with aver
$7 Million in estimated losses. Stillwater County ranks third in estimated loss parcel values with over $6
Million in presumed losses. Overall Montana's Eastern Region has $202,028,564 in total value exposed and
a combined estimated loss of $50,507,141 for the area between the maximum extent of the 1% chance
floodplain and 0.2% annual chance floodplain. There are also 942 parcels and 1,992 peaple in this area,
dassified by FEMA as Zone X-shaded.

Note that many areas are not mapped by FEMA, or have the Zone-X shaded mapped, thus the true risk is
likely much larger to these mare severe but less frequent floods; these areas are not required to be regulated
by the NFIP. The jurisdictional break down for each county is located within each annex. The summarized
results for the Region are shown in Table 4-33 below.

Table 4-33 Eastern Region Parcels at Risk to 0.2% Flood Hazard by County and Jurisdiction

Big Hom 3 $129490 $129490 $258,980 $64,745 -]
Carbon 103 $18,241,620 $9,788,475 $28,030,095 $7,007,524
Dawson 76| $8,190,582 $4,670.336 $12.860,918 $3,215,230
Fallon 22| $3873,675 $2,850,223

Golden Vall 14] $907333 $716397

[Musselshell 32| $1,934,689 $1,320,100

Richland 25 $4373,014 $2.751.437 $7.124.451 $1,781,113
Rosebud 1 $220,840 $220,840 $441,680 $110420
Stillwater 81 $17.796.252 $9,852.691 $27.648,943 $6,912.236
Wheatland 47} $2,769,818 $1,507,214 $4277,032 $1,069,258
Yellowstone 538| $70,086,518 $39,697,532 | $109,784,050 $27,446012
Total 942| $128,523,831| $73,504,733| $202,028,564| $50,507,141

Sources: DNRC, Hazus, FEMA NFHL, *Tribal Reservations parcel data is reflected in their respective counties

Critical Facilities and Lifelines
To estimate the potential impact of floods on critical facilities, a GIS overlay was performed of the flood
hazard layer with critical facility point locations data. Critical facilities at-risk to the 1% annual chance flood
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by county and FEMA Lifeline are listed in Table 4-34 below. Impacts to any of these facilities could have
wide ranging ramifications, in addition to property damage and other cascading impacts.

Table 4-34 Eastern Region Critical Facil
Type

ies at Risk to 1% Annual Chance of Flood by Facility

Health and Medical
Safety and Security

Communications
Food, Water,
Transportation

Shelter

~
Slulolslalololvlolwlolololololololmlololulolola

‘Sources: Montana DNRC, FEMA, HAZUS, HIFLD 2022, Montana DES, N8I

The 1% annual chance of floading for the Eastern Region shows that the majority of facilities that have the
most critical facilities at risk to flood damage are within the Transportation lifelines with 651 total. It should
be noted that the majority of these are bridges and may have a lower risk of flooding. Bridges like these
can be a cause of concern. Food, Water and Shelter facilities have the second highest FEMA Lifeline facilities
at risk with 45 total. Energy critical facilities are third with 45 total facilities. Energy facilities could be at risk
of losing power, potentially affecting the surounding communities.

Economy

Floading can have major negative impacts on the local and regional economy, induding indirect losses such
as business interruption, lost wages, reduced tourism and visitation, and other downtime costs. Flood events
can cut off customer access to a business as well as close a business for repairs or permanently. A quick
response to the needs of businesses affected by flood events can help a community maintain economic

Hazard Identification and Risk Assessment

vitality in the face of flood damage. Respanses to business damages can include funding to assist owners
in elevating or relocating flood-prane business structures. Tourism and outdoor recreation are an important
part of the Region's economy. If part of the Eastern Region planning area were damaged by flooding,
tourism and outdoor ion could patentially suffer, as wi d during the Yelk flooding in
2022. Additionelly, flooding can impact the economy through the direct damages and lossas to praperty
and costs to recover, as summarized in the property section above.

Historic and Cultural Resources

Floodplains and their adjacent areas are regularly used for envionmental conservation, leisure, recreation,
and tourism. Historic and cultural resources are also known to occur within floodplains. In the event of a
major flooding event, damages to historic and cultural resources are possible.

Natural Resources

Natural resources are generally resistant to flooding and floadplains provide many natural and beneficial
functions. Wetlands, for example, exist because of natural flooding incidents. Nonetheless, after periods of
previous disasters such as drought and fire, flooding can impact the environment in negative ways. Areas
recently suffering from wildfire damage may erode because of flooding, which can temporarily alter an
ecolagical system. Fish can wash into roads or over dikes into flooded fields, with no possibility of escape.

Pollution from roads, such as ail, and hazardous materials can wash into rivers and streams during floods,
as these can settle onto normally dry soils, polluting them for ltural uses. Human develop such

as bridge abutments can increase stream bank erosion, causing rivers and streams to migrate into non-
natural courses.

Development Trends Related to Hazards and Risk

Potential expansion in the future and construction overall in Eastem Montana's floodplains can heighten
the susceptibility of the region to flooding by expanding the amount of people and value of the property
inventory within the planning area. Development in Eastern Mantana's floodplains should be enforced
using hazard mitigation measures available through the NFIP and local floodplain activities. Such as
floadproofi if elevation or ition and rel to low-risk areas. Other influences that
should be considered in projections of future flood risks are land cover, flow and water-supply management,
soil moisture and channel conditions. In addition to discouraging development in flood-prone areas and
protecting natural systems such as wetlands, local planners and engil in urbanized parts
of the Region should consider infrastructure designs that accommodate growth and future trends in
precipitation.

Risk Summary

The Eastem Region averages a major flood event every 5 years which equates to a probability of future
occurrence rating of likely throughout the Eastern Region. Flooding has a high significance hazard overall
in the region but there is significant variability by jurisdiction.

o Thereis an estimated 14,789 people located within the 1% Annual Chance of Flooding within the Eastern
Region. Custer County makes up nearly half with 6,711 people, followed by Yellowstone County with
1,830 people and Big Hom County with 856 people. These three counties make up 80% of the people
located within the designated 1% floodplain.

o The Eastern Region has a total of $384 Million in estimated property losses due to flood damages.
Custer, Yellowstone, and Carbon counties have the highest estimated loss totals with the study area.
These three counties make up more than half of the potential property losses within the region.

o Flooding can have major negative impacts on the local and regional economy, including indirect losses
such as business interruption, lost wages, reduced tourism and visitation, and other downtime costs.
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o There is a total of 765 critical facilities in the Eastern Region exposed to flood hazards. The highest
expasure of FEMA Lifeline facilities is transportation (bridges) followed by the Food, Water, Shelter
category.

o Related hazards: Dam Failure, Landslide, Wildfire

Table 4-35 Risk Summary Table: Flooding

Eastern Region
Big Hom County Medium rdin, Lodge Grass | Crow Tribe has more re to floodin
Carbon County Medium Bearcreek,  Bridger, | None
Joliet, Fromberg, Red
Lodge
Carter County Medium Ekalaka None
Custer County High Ismay, Miles City High risk with Miles City and portions of the
i area due to tion and
property in the floodplain; some risk is mitigated
through levees (currently not showing as
certified to provide 1% annual chance flood
protection) and other preventive measures in
Custer County.
Crow Tribe High NA
Daniels County Medium Scobey, Flaxville None
Dawson County Medium Richey, Glendive None
Fallon County Medium Plevna, Baker None
Garfield County. Medium Jordan None
Golden Valley County | Medium Ryegate, Lavina None
McCone County Medium Circle None
Musselshell County Medium Melstone, Roundup | None
Powder River County | Medium Broadus None
Prairie County Medium Terry None
Richland County Medium Fairview, Sidney None
Roosevelt County Medium Wolf Point, Poplar, | None
Bainville, Culberson,
Froid
Rosebud County Medium Colstrip, Fo None
Sheridan County Medium Plentywood, None
Medicine Lake,
Outlook, Westby
Stillwater County Medium Columbus None
Treasure County Medium Hysham None
Valley County High Glasgow, Fort Peck, | None
Nashua, Opheim
Wibaux Medium Wibaux None
Yellowstone County | High Bilings, Broadview, | None
Laurel
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4.2.8 Hazardous Materials Incidents
Hazard/Problem Description
A hazardous material incidzrt s defined a1 any actual or threatened uncontrolled refease of a hazardous
material, its hazardeus reactinn products or the energy released by its reactions that pose 2 significans risk
te human life and health, property and/cr the environment. Hazardous materials inzideats may also indude
chemical, biological, radiological, nudlear, and explosive (CBRNE) indidents. CBRNE indidents can cause =
variety of impacts in Montana, depending on the nature of the incident, material used, and enviranmental
factors.
anardous materials incidents can cccur anywhere hazard materials are stored or transported. There are no
ion routes throug the region, Although there are several fixed facilities within
some of the ity Ilmn!s Routes that are used for transporting nuclear and hazardous materials through the
Eastern Region by vehicle are Interstate 15 and State Highways 2, 87, 191, and 200. In the 2018 SHMP, it's
noted that a 0.25-mile buffer is placed around all highways, major roadways, railroads, and Risk
Management Program (RMP) facilities as a proxy for potential impact areas. The major highways and
railways within Montana and its Eastern Region are shown in Figure 4-33 and Figure 4-34 below.

1n 2020 there were 42 Tier Il facilities located throughout Eastem Montana, although most are located along
Interstate 94 and State Highways 2, 12, 87, 212, and 310. Tier |l facilities store regulated hazardous materials
that exceed certain threshold amounts.

As a general rule, any hazmat release is anticipated to have an impact of no more than one mile around the
spill area. The impact to life and property from any given release depends primarily on:

The type and quantity of material released.

The human act(s) or unintended event(s) necessary to cause the hazard to occur.

The length of time the hazard is present in the area.

The tendency of a hazard, or that of its effects, to either expand, contract, or remain confined in time,
magnitude, and space.

e Characteristics of the location and its physical environment that can either magnify or reduce the effects
of a hazard.
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Figure 4-33  Montana's Rail Systems

Hazmat incidents can occur at a fixed facility or during transportation. Hazardous materials facilities are
identified and mapped by the counties they reside in, along with the types of materials stored there; facilities
generally reside in and around communities. The EPA requires facilities containing certain extremely
hazardous substances to generate Risk Management Plans (RMPs) and resubmit these plans every five years.
As of 2022 there are 42 RMP facilities located in Montana's Eastern Region. In transpartation, hazardous
materials generally follow major shipping routes where possible (induding road, rail, and pipelines), creating
a hazard area immediately neighboring these routes.

Information provided by the National Pipeline Mapping System (NPMS) indicate several pipelines conveying
gas or hazardous liquids across the planning area. Pipeline ruptures can result in major spills, or even
explosions. These pipelines also pass through areas where denser populations of people and property are
located. Powder River County had the most pipeline hazmat incidents (41 incidents or 25% of all pipeline
incidents in the Eastern Region), followed by Yellowstone County with 20% of all pipeline incidents, and
Fallon County which had 13% of all pipeline incidents in the Region.

The designated transportation routes, and gas and hazardous liquid pipelines for these counties are shown
in Figure 4-34, Figure 4-35, Figure 4-36 and Figure 4-37 below. These figures illustrate the geographical
area affected by hazardous material incidents along transportation routes. Overall hazardous material
incidents have a limited geographical extent in the Eastern Region.
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Figure 4-34  Eastern Region Hazardous Materials Transportation Routes

Source: National Pipelina Mapping System
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Figure 4-36  Pipelines Located Within Yellowstone County

Hazardeus Liquid Pipelines

National Pipefine Mapping System
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Gas Transmission Pipelines
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Source: National Pipefine Mapping System

Past Occurrences

There are a variety of mechanisms to get an idea of the number and types of past hazardous materials
incidents in the Eastern Region. One such repository is the catalog of hazardous materials spill and accident
reports at the National Response Center (NRC) as part of the Right to Know Network (RTK NET). According
to this database, between 1990 and 2022 there were three incidents reported across the two Tribal
Reservations and 1,156 incidents in the counties within the region. Table 4-36 below shows the 32-year
record for reported incidents in Montana's Eastem Region.

Table 4-36 NRC Rep d Incid Central &gion 1990-2022
County # of Ind
Big Hom 101
Carbon 37
Carter S
Custer 13
Dawson 37
Fallon 43
Golden Valley 3
McCone 9
Musselshell 18
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# of Inddents

Source: National Response Center Inddent Report Database

According to the data, during the time period between 1990 and 2022 the Eastern Region saw an average
of 35 NRC-reported incidents per year, which means that each county can reasonably expect multiple
t dous materials resp annually. Yell and Big Horn counties have had the highest amount
of hazmat incidents and spills. Figure 4-38 shows the number of hazardous material incidents by county
between 1990 and 2022.

Figure 4-38 ials Incid ported to the NRC by County ~ Eastern Region:
1990-2022

Number of Incidents by County

2
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Dawson
Fallon
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l
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Source: National Response Centter Incident Report Database
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Figure 4-39 shows the percentage of each type of incident over the 32-year period between 1990 and 2022.
Spills from fixed non-mabile facilities such as Tier Il or RMP facilitias have the highest percentage of hazmat
incidents reported, accounting for 57% total. The second most common percentage cof incident types
accruad are pipeline incidents with 16%. Regular maintenance and detailed planning kocations are necessary
ta ensure that thuse incident types are properly accounted and prepared for. Mobile incidents are third with
13% of the total These can occur when hazmat materials are b transported along state highways and
interstates and vehere injuries or fatalities are more fikely to potentially occur.

Figure 4-33  Hazardous Materials Incidents Reported to the NRC by Type - Eastern Region: 1990-
2022

ol RAILROAD
NON-RELEASE
2%

UNKNOWN
SHEEN STORAGE TANK

3% 6%

Source: National Response Centar Incident Report Database

Likelihood of
The study area experiences multiple hazardous materials incidents each year, with different degrees of
effect. Based on the history of past occurrences, there is a 100% chance that the Eastern Region will be
impacted by a hazardous materials incident in any given year making this hazard have a highly likely
potential for occurrence. Hazardous material spills and releases, both from fixed fadilities and during
transport, will continue to occur in Montana's Eastern Region annually.
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Climate Change Considerations

Meodifications in future conditions are unlikely to impact the rates of occurrence for human-caused hazards,
such as hazardous material incidents. Nevertheless, it is possible that an increase or change in the
occurrence of other hazards, such as severe storms and fire events, may increase the likelihaod of an
accidental hazardous materials release from transportation events.

Potential Magnitude and Severity

Patential effects that could occur from hazardous waste spills or releases indude:
Injury

Loss of life (human, livestock, fish, and wildlife)

Evacuations

Property damage

Air pollution

Surface or ground water pollution/contamination

Interruption of commerce and transportation

Various considerations go into the impacts of a hazardous materials release, including method of release,
the type of material, location of release, weather conditions, and time of day. This makes it complicated to
pinpoint definite impacts. It can still be ascertained that items found in the study area will have at least one
of the impacts listed above. The overall magnitude for hazardous material incidents is negligible.

The vast majority of hazardous material incidents in the Eastern Region are minor spills with no significant
impacts beyond localized cleanup. Of the 1,194 Eastem Region incidents in the NRC database between1990
and 2022, only 122 (3.5%) caused significant impacts. Those 122 significant incidents resulted in a total of14
evacuations, 52 injuries, 33 fatalities, and $21.7 million in property damages. Annualized over 32 years, that
equates to an average of 3.8 significant incidents, 1.0 fatalities, 1.6 injuries, 0.4 evacuations, and $677,027
in property damages annually.

However, it is important to note that the NRC counts all injuries or damages resulting from an accident
where hazardous materials were involved, whether or not the injuries or damages were caused by exposure
to the hazardous substance. Closer analysis show that a majority of the injuries, fatalities, and property
damages were from the physical impacts of the accident that caused the release, rather than the exposure
to the hazardous materials themselves.

Vulnerability Assessment

The Eastern Region has energy pipelines, railroad tracks which carry many types of hazardous materials,
and state highways running through its daries. A variety of h dous materials originating in the
Region or elsewhere are transported along these routes and could be vulnerable to accidental spills.
Consequences can vary depending on whether the spill affects a populated area vs an unpopulated but
environmentally sensitive area.

No spedific hazardous materials routes are designated in Eastern Region; any routes used to carry hazardous
materials introduce an element of risk of materials release to the area immediately adjacent to them. The
Region noted that many petroleum and other flammable products are transported by truck, and many have
mixed payloads that don’t list material amounts.

People

Hazardous materials incidents can cause injuries, hospitalizations, and even fatalities to people nearby.
People living near hazardous fadiities and aking transportation routes may be at a higher risk of exposure,
particularly those living or working downstream and downwind from such facilities. For example, a toxic
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spill or a release of an airborne chemical near a populated area can lead to significant evacuations and have
a high potential for loss of life.

In addition to the immediate haalth impacts of releases, a handful of studies have found long term health
impacts such as increased incidence of certain cancers and birth defects among people living near certain
chemical facilities. However there has not been sufficient research done on the subject to allow detalled
analysis.

Property

The impact of a fixed hazardous facility, such as a chemical processing fadility is typically localized to the
property where the incident occurs. The impact of a small spill (i.e., liquid spill) may also be limited to the
extent of the spill and remediated if needed. A blanket answer for potential impacts is hard to quantify, as
different chemicals may present different impacts and issues.

Property within a half mile in either direction of designated hazardous materials routes is at increased risk
of impacts. While deanup costs from major spills can be substantial, they do not typically cause significant
long-term impacts to property. However, some larger incidents involving pxpelln&, rallroads, or explosive
materials may cause signil and Iming damage to the

Critical Facilities and Lifelines

There are 42 RMP facilities located throughout the Eastern Region. Some of these are discussed in more
detail in the County Annexes. Yellowstone County has nine of these facilities, and Richland County has eight.
These two counties possess over 40% of the RMP facilities within the study area. The RMP facilities for each
county in the Eastern Region are summarized in Table 4-37 below.

Table 4-37 RMP Facilities in the Eastern Region

County Jul Number of Facil,

Big Hom Big Hom County. 2
Carbon Carbon County 3
Daison Dawson County. 2

Richey 2
Fallon Fallon County 1
McCone. McCone County 2
Prairie Prairie County 1
Richland Richland County 8

Froid 4
Aocsevelt Roosevelt County 3

Billings 2

Yellowstone County 9
Total Total 42

Source: httg//voww stinet.org/db/ems, HIFLD 2022

Economy

Potential losses can vary greatly for hazardous material incidents. For even a small incident, there are

deanup and disposal costs. In a larger scale incident, cleanup can be extensive and protracted. There can

be deaths or injuries requiring ductnfs visits, hospltzlnzaucn, and disabling chronic injuries. Soil and water
ion can oceur, ing costly di ions can disrupt home and business

activities. Large-scale incidents can easily reach $1 million or more in direct damages.

Historic and Cultural Resources
Historic and cultural facilities can be impacted by hazardous materials spills the same as other facilities or
areas.
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Natural Resources

Hazardous material incidents may affect a small area at a regulaled facility or cover a large area outside
such a facility. Widespread effects occur when hazards the ground and lly a
potential county or jurisdiction’s water supply, or they migrate to a major waterway or aquifer. Impacts on
wildlife and natural can also be signi These types of widespread events may be more likely
to occur during a transportation incident, such as a pipeline spill, and can have far reaching and devastating
impacts on the natural environment and habitats if they occurred near one of the several wildlife refuges in
the Eastern Region planning area.

Development Trends Related to Hazards and Risk

Future development is expected to increase the number of people potentially exposed to the impacts of
hazardous materials incidents. The number of hazardous materials that are stored, used, and transported
across the Region may continue to increase over the coming years if regional growth continues.

Risk Summary

The Eastern Region experiences multiple hazardous materials incidents each year, with different degrees of

effect. Based on the history of past occurrences, there is a 100% chance that the Eastem Region will see a

hazarduus materials incident in any given year, however programs in place for fixed hazardous facilities
imize risk. The signif for material incidents overall is Low.

o Hazardous materials incidents can cause injuries, hospitalizations, and even fatalities to people nearby.
In addition to the immediate health impacts of releases, a handful of studies have found long term
health impacts such as increased incidence of certain cancers and birth defects among people living
near certain chemical facilities.

e The impact of a fixed hazardous facility, such as a chemical processing facility is typically localized to
the property where the incident occurs. The impact of a small spill maybe limited to the extent of the
spill and remediated if needed.

« Potential losses can vary greatly for hazardous material incidents. For even a small incident, there are
deanup and disposal costs. In a larger scale incident, cleanup can be extensive and protracted.

s Yellowstone County has nine of these facilities, and Richland County has eight. These two counties
possess over 40% of the RMP facilities within the study area.

«  Related Hazards: Cyber- Attack, Human Conflict, Transpartation Accidents

Table 4-38 Risk ry Table: d sy a1

ional Differsnces?

Eastern Region | Low
Big Hom Medium Hardin, Lodge Grass Big Hom County experienced 101 hazardous
materials incidents between 1990 and 2022. This
accounts for 9% of the total incidents in the Eastem

Region.
Carbon Low Bearcreek, Bridger, Joliet, [ None
Fromberg, Red Lodge
Carter Low Ekalaka None
Custer Low Ismay, Miles City None
Crow Tribe Low None
Daniels Low Scobey, Flaxville Daniels County does not have gas or hazardous liquid

pipelines within County limits and has not reported
an NRC hazardous materials incident during the past
32years.

Dawson Low Richey, Glendive None
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Fallon Plevna, Baker Fallon County has an extensva network of gas and
haurdous fioid pioatines.

Garfield Low Jordan a5 not racorted an NRC hazsedous
ant during the past 32 vears.

Golden Valley | Low Ry2gate, Lavina

MzCone Low Circle

Mussekhell | Low Melstons, Roundap Tshell County has sparce ission fine and,
no RMP facilities.

PowderRiver | Medium 8roadus Powder River Canyon has experienced 66 NRC
hazardous materials incidents in the last 32 years.

Prairie Low Terry None

Richland Medium Fairview, Sidney Richland County has an extnsive network of gas and

hazardous fiquid pipefines, a large number of RMP
facilities, and a history of hazmat incidents. |
Roosevelt Medium Wolf  Point,  Poplar, | Roosevelt County has a moderate history of
Bainville, Culberson, Froid | hazardous materials incidents and the third highest
number of RMP facilities in the State.

Rosebud Low Colstrip, Forsyth None
Sheridan Low Plentywood,  Medicine | None
Lake, Outlook. Westby
Stillwater Low Columbus None
Treasure Low Hysham Treasure County has few gas hazardous liquid
transmission lines and few prior hazmat incidents. |
Valley Medium Glasgow, Fort  Peck, | Valley County has not reported an NRC hazardous
Nashua, Opheim materials incident during the past 32 years. |
Wibaux High Wibaux None
Yellowstone High Billings, Broadview, Laure! | Yellowstone County has reported experienced more

hazardous materials incidents in the last 32 years than

all other Eastern Region counties combined.

429 Landslide

Hazard/Problem Description

A landslide is a general term for a variety of mass movement processes that generate a downslope
movement of soil, rock, and vegetation under gravitational influence. Landslides are a serious geologic
hazard common to almost every state in the United States. It is estimated that nationally they cause up to
$2 billion in damage and 25 to 50 deaths annually.

Some landslides move slowly and cause damage gradually, whereas others move so rapidly that they can
destroy property and take lives suddenly and unexpectedly. Gravity is the force driving landslide movement.
Factors that allow the force of gravity to overcome the resistance of earth material to landslide movement
include saturation by water, steepening of slopes by erosion or construction, altemate freezing or thawing,
earthquake shaking, and volcanic eruptions.

Landslides are typically associated with periods of heavy rainfall or rapid snow meltand tend to worsen the
effects of flooding !ha( often accompanies these events. In areas bumed by forest and brush fires, a lower
Id of precipitation may initiate ides, rockfall or other geological events.

Landslides are defined as a rapid slipping of a mass of earth or ruck from a higher elevation to a lower level

under the influence of gravity and water lubri More sp lly kslides are the rapid downhill
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movement of large masses of rock with little or no hydraulic flow, similar to an avalanche. Water-saturated
soil or clay on a slope may slide downhill over a period of several hours. Earthflows of this type are usually
not serious threats to life because of their slow movement, yet they can cause blockage of roads and do
extensive damage to property.

Geographical Area Affectad

Areas that are generally prone to landslide hazards indude existing old landslides, the bases of steep slopes,
the bases of drainage channels, and developed hillsides where leach-field septic systems are used. Areas
that are typically considered safe from landslides indude areas that have not moved in the past, relatively
flat-lying areas away from sudden changes in slope, and areas at the top or along ridges, set back from the
tops of slopes.

While landslides are infrequent events m Montana, they have oc:urmd The Montana Department of
Transportation (MDT) has spent time ghout the State, focusing
primarily on federal and State high The d of landslides ranges from probable to likely in the
Eastern Region, as shown in Figure 4-40.

The Montana Bureau of Mines and Geology’s (MBMG) Landslide Hazards Program aims to identify, map,
and categorize areas across the State of Montana to better understand spatial distribution and causes of
ground failure to help mitigate against landslide hazards. Figure 4-41 shows areas mapped by MBMG as
susceptible to landslides, as well as areas where debris indicates landslide events have occurred in the last
100,000 and 250,000 years. -y~

Eastern Montana, in contrast to Western Montana, which is more mountainous and elevated, is exposed to
a lower landslide risk. Counties in the southem portion of the region like Carbon, Yellowstone, and Big Horn,
where some tribal reservations are located, have more landslide areas mapped. There are also landslide
areas mapped along the Missouri River valley within Garfield County. The Eastem Region’s overall area
affected is limited.
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Figure 440  Landslide Inventory Confidence Moatana Although historical landslide occurrence data is limited it can be assumed that these geological processes
Western Eastern will continue to occur and result in an oceasional likelihood of occurrence in the future. Landslides and
Reglon g:::;'r: Region expansive soils may typically occur most often during wet climate cycles or following heavy rains, but in

certain areas of the study area. It is plausible to presume that destructive events have among a 10 and 100
percent chance of occurrence with the next year, or a recurrence interval of 10 years or less. Hence,
landslides, rockfalls or debris flows are predicted to accasionally occur. Heavy periods of precipitation or
substantial development could have an influence on slope strength. Characteristically, there is a
landslide/rockfall “season” that correlates with enhanced freeze-thaw phases and wetter weather in the
spring and summer.

Within the Eastern Region all 23 counties and three Indian Reservations have a Landslide Annualized
Frequency of 0.01, except Yellowstone and Stillwater counties. Although this is the lowest risk rating that
the NRI categorizes, landslides can still be a detrimental and unexpected natural hazard if not taken into
proper account The expected frequency results for the Eastern Region are shown in Figure 4-42 below.

Posutie lanceloe in the area (1)
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Climata Change Considerations

Landslides or mudflows can be triggered by dlimatic events, especially periods of intense rainfall and runoff.
Climate change appears to be increasing early spring rainfall (see Section 4.2.5 Drought, subsaction Climate
Change Consiaerations, especially Figure 4-19). This trend s likely to continue for the fore: bla future and
could amplify landslide hazards.

In addition, the increased wildfire occurrence expands the area affected by burn scars. Sumn scar areas are
espedially prone to landslide and debris flows. Soils in these areas can become hydrophobic and
dramatically increase rainfall runoff at the same time that slopes lack vegetation to stabilize soils. While this
process is well known and has led to disastrous flooding and debris flows in other areas, it is not clear that
the issue has been explicitly studied in eastern Montana. This issue should be monitored in future HMPs.
Potential Magnitude and Severity

The extent of landslides and debris flow events within the Eastern Montana Region range from negligible
to significant, depending on the event. While landslides and rockslides can result in the destruction of
infrastructure such as roadways, water, and sewer lines, electrical and telecommunications utilities and
drainage where they are present, the potential magnitude of landslides, rockfall and debris flows would
typically be isolated in most counties in the region. However even a small, isolated event has potential ta
dose state or US highways in the region that can resultin long detours for days or weeks. With the added
cost of detours, and the potential for life safety impacts, some landslides could have greater costs. There is
relatively limited potential for complete destruction of buildings and death and injury from landslides and
debris flow.

Landslides can be dassified using the Alexander Scale, shown in Table 4-40. The scale is predicated on
landslide debris impacting the built environment. Based on the history the highest extent level expected
within the planning area is level 5 (Very Serious), but this is likely to be isolated to limited areas in where
maintenance is limited and wooden buildings, roofs, or porches are collapsed or disconnected from
foundations.

Table 4-40 Alexander Scale for Landdide Scale Damage

[ None Building is intact

1 Negligible Haidine cracks in walls or structural members; no distortion of structure or detachment
of extemal archi details

2 Light Buildings continue to be habitable; repair not urgent. Settlement of foundations,
distortion of structure, and inclination of walls are not sufficient to compromise overall
stability.

3 | Moderate ‘Walls out of perpendicular by one or two degrees, or there has been substantial

cracking in structural members, or the foundations have settled during differential
subsidence of at least 6 inches; building requires evacuation and rapid attention to
ensure its continued life.
4 | Serious Walls out of perpendicular by several degrees; open cracks in walls; fracture of structural
members; ion of masonry; ial of atleast 10 inches
compromising foundations; floors may be inclined by one o two degrees or ruined by
heave. Internal partition walls will need to be replaced; door and window frames are too
distorted to use; occupants must be evacuated, and major repairs carried out.
5 | VerySerious Walls out of plumb by five or six degrees; structure grossly distorted; differential
settlement has seriously cracked floors and walls or caused major rotation or slewing of
the building [wooden buildings are detached letely from their f i
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Figure 4-43  Risk Index Rating for Landslide by County

Central

People

People living in, traveling through, or recreating in landslide areas are all potentially exposed to this hazard.
There have been no recorded deaths or injuries due to landslides in Montana. However, people are
conceivably susceptible to death or injury from these hazards, such as when traveling in a vehicle where
rockfall has a higher confidence of occurring. The Eastern Region's elderly and people with disabilities and
access and functional needs are both at greater risk to landslide hazards given it may be more difficult for
these population groups to travel around a landslide hazard area during an event, such as finding an
alternative route. This risk is also mostly likely to occur during spring or summer months following heavy
rainfall and affect some of the more popular recreation areas in the Eastern Region, such as Yellowstone
County and Carbon County. Overall, there is some vulnerability of people to landslide.

Property

Landslides are more known for damaging structures. This happens in two general ways: 1) disruption of
structural foundations caused by differential movement and deformation of the ground upon which the
structure sits, and 2) physical impact of debris moving downslope against structures located in the travel
path. Landslides have been known to create temporary dams in some locations, partially or fully blacking
rivers at the toe of the slide. These dams can subsequently burst as the pressure of the impounded water
builds, leading to flood damage for and iti as well.

Within the Eastern Region, NRI data indicates that Carbon and Stillwater counties have expected annual
loss ratings due to landslides that are relatively high. This is followed by Carter, Garfield, McCone, Powder
River, Rosebud, and Yellowstone counties have a relatively moderate estimation of annualized losses due
to landslide damages. The other 12 counties in the Eastern Region have a relatively low expected annual
loss to landslide hazards. The risk for each county in the Eastern Region is detailed in Figure 4-44 below.
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Description
Partition walls and brick infill will have at least partly collapsed; roofs may have partially
collapsed; outhouses, porches, and patios may have been damaged more seriously than
the principal structure itself. Occupants will need to be re-housed on a long-term basis,

Level ' Damage

and of the building will probably not be feasible.
6 Partial Collapse | Requires i ion of the P and the cordoning off of the site to

prevent accidents with falling masonry.
7 | Total Collapse | Requires clearance of the site.
Source: FEMA

The severity of landslides or rockslides depends on the amount of material (sail, debris, or rocks) moves and
where it stops moving (e.g. on roadway). Although the extent of the hazard is geographically small, the
severity of landslides and rockfalls can be critical with potential to cause severe injuries, shutdown
transportation corridors to aitical infrastructure, and damage property.

Vulnerability Assessment

The landslide Vulnerability Assessment identifies, or at least discusses, assets that are more likely to be
exposed to landslide hazards and are susceptible to damage from that exposure. In this context, assets are
(1) people, (2) property, (3) critical facilities and lifelines, (4) the economy, (5) historic and cultural resources,
and (6) natural . Exp indicates i ing with landslide hazards, and likely to be exposed
indicates a presence in areas deemed to be.espacially likely to experience landslide hazards. Susceptible
indicates a strong likelihood of damage from exposure to landslide hazards and is described in greater
detail in Section 4.2.1, subsection titled Vulnerabilit Finally, vulnerability under future
conditions is considered as it relates to both climate change and development.

The role of dimate change in future vulnerability to landslide is discussed above in the section titled, Climate
Change Considerations, while the effect of future development is considered below in the section titled
Development Trends Related to Hazards and Risk.

Detailed data are not available to identify or analyze specific structures, facilities, or people at risk of
landslide. However, Figure 4-43 depicts the NRI risk index rating for landslide at a county level. Most of the
Eastern Region is rated as a mixture of relatively moderate and low. The counties with a Landslide Risk Rating
of relatively moderate are Big Horn, Carbon, Carter, Garfield, Powder River, Prairie, Roosevelt, Stillwater, and
Wibaux counties. The Eastern Montana counties with a relatively low landslide risk rating are Carter, Daniels,
Dawson, Fallon, Golden Valley, McCone, Musselshell, Sheridan, Treasure, Valley, and Yellowstone counties.
The one county in the Eastern Region with a low rating is Richland County which borders North Dakota and
contains more of a plains landscape.
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Figure 4-44  NRI Expected Annual Loss Rating Montana Eastern Region

Critical Facilities and Lifelines

Transportation systems are usually the most unprotected critical facility type in the region to rockfall,
landslide and debris flow incidents. Residents and visitors alike are impacted when roads are damaged by
rockfall and landslides. The loss of transportation networks could potentially cause secondary damage to
the overall region’s infrastructure, induding revenue, transportation availability, emergency response
mechanisms and other essential capabilities by preventing the means of these resources from activating or
moving between locations.

Pipelines and other buried infi are notably ible to ion, bending, and

caused by ground def ion. Failure of any along the pipeline can result in failure to deliver
service over a large region. Once broken, transmission of the commodity through the pipeline ceases, which
can have catastrophic repercussions down the line: loss of power to critical facilities such as hospitals,
impaired disposal of sewage, contamination of water supplies, disruption of all forms of transportation,
release of fuels, and so on. Therefore, the overall impact of pipeline failures, including secondary
failure of systems that depend on pipelines, can be much greater than the impact of individual building
failures.

Losses as a result of geolagic hazards can result in economic damages sustained to buildings and property.
These losses can also result in indirect losses, such as lowered property values in hazard exposure areas, the

ded closing of busis that are d: d, and as a result lost wages and revenue if workers are not
able to go to work. Tourism can also be interrupted.
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Historic and Cultural Resources

Landslides can damage or destroy historic or cultural sites, just like any cther proparty. The biggest impact
would likely be on older properties suzh 3s wooden or masonry buildings, though reinforced masonry
structuras would be much more resilient during these types of incidents.

Naturai Resources

Landslides and other geologic hazards are considered a natural process; however, they can have varying
impacts to the natural environment, with the potential to permanenty alter the natural landscape. For
example, landslide effects on the environment and natural resources could be very destructive depending
on the size of the landslide event and secondary/cascading effects from an event (e.g., rockfall). Additionally,
rockfalls to rivers can cause blockages causing flooding, damage rivers or streams, potentially harming
water quality, fisheries, and spawning habitat. Also, hillsides that provide wildlife habitat can be lost for
prolonged periods of time.

Development Trends Related to Hazards ond Risk

In general, the Eastern Region has a lower risk for landslide and other geological hazards in comparison ta
the entire state of Montana. For most of the geologic hazards profiled, the greatest risk is along the Missouri
River where geography makes processes such as landslides and mudflows more likely. As counties such as
Glacier and Cascade see growth in population and housing units the exposure could increase as well unless
careful consideration of landslide hazards is induded in land use decisions. Steps to mitigate these risks
should be taken as the Eastem Region accommodates future growth, such as mapping of hazard areas,
adoption and enforcement of engineering and building codes for sail hazards, and ordinances to limit
development on steep slopes.

Risk Summary

e Although historical landslide occurrence data is limited it can be assumed that these geological
processes will continue to occur occasionally in the future but the overall risk to landslides is low.

o People exposed to landslide hazards are most at risk to death or injury from these hazards. This includes
not only people residing in areas prone to landslides but also outdoar recreationists and travelers in
the region.

e Within the Eastem Region, Carbon, and Stillwater both have an expected annual loss rating due to
landslides of relatively high. Carbon and Stillwater counties has an expected annual loss rating due to
landslides of relatively high. Meanwhile Carter, Garfield, McCone, Powder River, Rosebud, and
Yellowstone counties have a relatively moderate estimation of annualized losses due to landslide
damages.

o Losses as a result of geologic hazards can result in economic damages sustained to buildings and
property.

e Transportation systems are usually the most unprotected critical facility type in the region to rockfall,
landslide and debris flow incidents. Residents and visitors alike are impacted when roads are damaged
by rockfall and landslides.

© Related Hazards: Earthquake, Floods, Severe Summer Weather, Wildfire
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slowed and the body must work extra hard to maintain a normal temperature. This can l2ad to health
impacts by overavrking the human body. Extreme heat often results in the highest number of annual d2aths
among all weather-rzlated hazards.

Figura 4-45 NWS Heat Index and Potential for Healh Effects
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Hail

Hail forms when updrafts carry raindrops into extremely cold areas of the atmosphere where the drops
freeze into ice. Hail falls when it becomes heavy enough to overcome the strength of the updraft and is
pulled by gravity towards the earth. The process of falling, thawing, moving up into the updraft and
refreezing before falling again may repeat many times, increasing the size of the hailstone. The severity of
hail is often measured in inches and referred to by objects of similar size (Table 4-42). Hailstones are usually
less than two inches in diameter but have been reported much larger and may fall at speeds of up to 120
mph. Severe hail is classified as hail 1-inch in diameter or large. Hail is typically associated with
thunderstorms and occurs in the summer months in the Eastern Region.

Table 4-41 Risk Summary Table: Landslide

Ovenll Significance K3 Jurisdictional Differences?

Eastern Region None
Hardin, Lodge Grass None
Bearcreek, Bridger, | Unincorporated areas with greater
Joliet, Fromberg, Red | topographical refief may be more
Lodge il
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Jurisdictional Differences?
Carter County None

Custer County Low. Ismay, Miles City None

Crow Tribe Medium None

Daniels County Low Scobey, Flaxville Daniels County has reported
landslide events following heavy
rain and flooding.

Dawson County Low Richey, Glendive County has reported landslide
events following heavy rain and
flooding.

Fallon County Low Plevna, Baker None

Garfield County Low. Jordan None

Golden Valley County | Low Ryegate, Lavina None

McCone County Low Circle None

Musselshell County Low Melstone, Roundup None

Powder River County Medium Broadus None

Prairie County Low Terry None

Richland County Low Fairview, Sidn: None

Roosevelt County Low Wolf Point, Poplar, | None

- & Bainville,  Culberson,
Froid
Rosebud County Low Colstrip, Fol None
Sheridan County Low Plentywood, Medicine | None
Lake, Outlook, Westby
Stillwater County. Medium Columbus None
Treasure County Low. Hysham None
Valley County Low Glasgow, Fort Peck, | None
Nashua, Opheim

Wibaux County. Medium Wibaux None

Yellowstone County Low Billings, Broadview, | Unincorporated areas of with more
Laurel topography to the southwest may

be more susceptible to landslides.

4.2.10 Severe Summer Weather

Hazard/Problem Description

For this plan, severe summer weather in Montana includes extreme heat events, hail, heavy rain, and
lightning. A brief description of these weather phenomena is presented below. More information on
thunderstorm winds, high winds, and microbursts can be found in 4.2.13 Tornadoes & Windstorms.

Extreme Heat

Extreme heat occurs from a combination of high temperatures (significantly above normal) and high
humidity. At certain levels, the human body cannot maintain proper intemal temperatures and may
experience heat stroke. The NWS heat index (Figure 4-45) is a measure of what the temperature feels like
to the human body when relative humidity is combined with the air temp , in shade itions. In

most of the United States, extreme heat is defined as a long period (2 to 3 days) of high heat and humidity
with temperatures above 90 degrees. It is generally a prolonged period of excessively hot weather when
temperatures are above average. Montana has less extreme heat risks than most of other states, and MT
DES defines extreme heat when there are approximately five days per year of dangerous heat events that
can lead to heat-related illnesses and death to vulnerable populations. In extreme heat, evaporation is

Table 4-42 Hail Di and Common ipti
050 Marble, moth ball
075 Penny
088 Nickel
100 Quarter
125 Half dollar
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150 Walnut, ping pong ball

175 Golf ball

200 Hen egg

250 Tennis ball

275 Baseball

300 Teacup

400 Softball

450 Grapefruit
Data attained from Noaa. htm
Heavy Rain
Heavy rain is typically i with thund ditions and can result in flash flooding. Rainfall

severity is typically measured in inches of rainfall or inches or rainfall per hour. In Central Montana, more
than 0.1° of rain per hour is considered moderate, and more than 0.3 per hour is considered heavy rain.
The reviewed history of heavy rain events in the Eastern Region of Montana mentions roads and ditches
being flooded due to heavy rains, but there was no repeated location given in the dataset. On occasion,
heavy rains and melting snow have been reported to cause ice jams and flash flooding. It is rarely reported
that flash floods cause an accumulation of water in structures in the planning area.

Lightning

Lightning is an electrical discharge that results from the buildup of positive and negative charges

within a thunderstorm and the earth’s surface. When the buildup becomes strang enough, lightning
appears as a "bolt" This visible electrical disch duced by a d can occur within or
between clouds, between the cloud and air, between a dnud and the ground or between the ground and a
doud. Cloud-to-ground lightning is the most damaging and dangerous type of lightning, though it is also
less common. It frequently strikes away from the rain core, either ahead or behind the thunderstorm, and
can strike 5-10 miles from the storm in areas that most people do not consider to be a threat. Lightning's
electrical charge and intense heat can electrocute on contact, split trees, ignite fires, and cause electrical
failures. The severity of lightning can be measured on a scale of lightning activity level (Table 4-43).

Table 4-43 Lightning Threat Levels

Level Descriptions

'An Extrema Threat to Property from Lightning.

Within 12 miles of a location, a moderate fikelihood of CG lightning (or 50% thunderstorm
probability), with storms capable of excessive CG fightning.

«  AND/OR-a high fikeEhood of CG lightning (or 60% to 70% thunderstorm probability), with
storms capable of frequent CG lightning.

«  AND/OR-a very high fikelihood of CG fightning (or B0% to 90% thunderstorm probability),

with storms capable of occasional CG lighm'mg.

High “A Klgh Threat to Life and Proparty from Lightning.
Within 12 miles of a location, a low likehood el CG lightning (or 30% to 40% thunderstorm
probability), with storms capable of excessive CG fightning.

*  AND/OR..a moderate likelihood of CG lightning (or 50% thunderstorm probability), with

storms capable of frequent CG fightning.




Montana Eastem Region Hazard Mmz:h’an Pan

Hazard Identification and Risk Assessment

r 650% to 70% thunderitonn vroby!

storms capable of accasional €6 Foprming

Modasruta “A Modarete Thrent to Lifs and Property from Lightning.”

*  Within 12 miles of a lczation, a very low | 004 of CG lightning (or 10% to 20%
thunderstorm grobability), with storms capabl of excessive €G lightning

+  AND/OR-a low likalihood of CG lightning (or 30% to 40% thunderstom probability), with
storms capable of frequent CG flightaing.

*  AND/OR.-.a moderate likelihood of CG lightning (or 50% thunderstorm probability), with

storms capable of occasional CG lighting

Low "A Low Threat to Life and Proparty from Lightning.”

+  Within 12 miles of a location, a very low likelihood of CG fightning (or 10% to 20%
thunderstorm probability), with storms capable of frequent CG lightning.

*  AND/OR..a low likelihood of CG lightning (or 30% to 40% thunderstorm probability), with

storms capable of occasional CG fightning.

Vary Low “A Vary Low Threat to Life and Property from Lightning.”
*  Within 12 miles of a location, a very low likelihood of CG lightning (or 10% to 20%
thunderstorm probability), with storms capable of i CG lightning.
Non- "No Discemnable Thraat to Life and Property from Lightning.”

Threatening |+  Within 12 miles of a location, environmental conditions do not support CG lightning.

HNots:
« With cloud-to-ground (CG) lightning, every strike i potentially lethal
«  Occasional - CG lightning at the rate of 1 to 3 flashes per minute
*  Frequent - CG lightning at the rate of 4 to 11 flashes per minute
+  Excessive - CG lightning rate of 12 flashes or more per minute

Figure 4-45  Hail Events in Montana by Ragion (1955-2021)
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Gurw 120en O Matmioma @ tewes stecn
Yot Dot 123 rn O e tat 13008 @) Grasebet 43
it Tt
Gutmat 1T © Sac 33mn

Source NOAA

Montana Eastem Region Hazard Mitigation Plan

Hazard Identification and Risk Assessment

Geographical Area Affected

The geographic extent of summer weather is extensive. The entire Eastern Region is vulnerable to
experiencing severe summer weather, but there are regional variations apparent when looking at the
frequency of events. Some types of hazards, such as extreme heat events, occur on a regional scale and
typically impact several or all counties in the Eastern Region planning area at once. Other hazards, such as
lightning, hail, and heavy rain, impact more local areas. Lightning tends to strike a single point and it s rare
for lightning to strike people or property multiple times in one storm event. Hail and heavy rain generally
occur in small pockets of an accompanying storm. Figure 4-46 below shows the history of hail events in the
Eastern Region.
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Past Occurrences

The National Centers for Envil | Inf ion (NCEI) database was used to gather information on
historic severe summer weather events in the Eastern Region of Montana. The NCEl data is a comprehensive
list of oceanic, atmospheric, and geophysical data across the United States and aggregated by county and
zone. [tis important to note that weather events that occurred on Crow Tribe and North Cheyenne Tribe
are also included in the dataset tables down below. However, instead of individual records, tribal data
records were grouped into the clasest/nearest County.

The NCEI dataset contains information on hail events from 1955 to March of 2022, in addition to lightning,
heavy rain, and excessive heat events from 1996 to March of 2022. Table 4-44 summarizes the data from
NCEL It is important to note that not all severe summer weather events get reported by the NCEl and losses
are estimates, therefore, actual losses may be higher than those reported below. Based on this data, hail is
the most frequently occurring and damaging severe summer weather event in the Eastern Region. Excessive
heat and lightning events have resulted in casualties. Excessive heat events had no reported property or
crop damages in the NCEl dataset.

Table4-44  Summary of Losses by Hazard in the Eastern Region, 1996-2022

Excessive Heat 1 0 - - 4 T

Hail 0 5 —£21,580,100 $31,.954000 1,008 5,062

Heavy Rain 0 0 $2.000 - 67 150

Lightning 5 12 568,100 - 21 21

Total 6 17 $ 31,650,200 $ 31,954,000 1,100 5,240
Source: NCEI

There are variations in losses and frequency of hazards across the Eastern Region. According to the NCEI
database, Yellowstone and Valley counties experienced significantly more hail events than the rest of the
planning area. Valley County also experienced the greatest number of reported heavy rain events in the
planning area, followed by Carbon County. Twelve counties have reported previous lightening events. Six
counties have documented excessive heat events. Table 4-45 and Figure 4-47 display the summary of total
severe weather events by county.

Table 4-45 Summary of Severe Summer Weather Events by County in the Eastern Region, 1996-

Excessiva Heat Hail
Big Hom - 228 5 1
Carbon = 109 12 1
Carter - 280 6 0
Custer = 224 17 1
Daniels 1 149 9 1
Dawson 2 228 10 3
Fallon 3 168 5 0
Garfield 1 278 7 0
Golden Valley - 19 1 0
McCone = 222 6 0
Mussekshell = 216 1 [}
Powder River - 352 7 0
Prairie = 172 8 0
Richland 1 211 9 2
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Roosevelt 1 231

9 1
Rosebud - 322 3 2
Sheridan = 150 6 1
Stillwater = 173 5 0
Treasure - as 2 0
Valley 1 445 21 3
Wheatland = 95 2 1)
Wibaux - 118 4 1
= 447 S 4
Total 7 5,062 150 21
Source: NCEI
Figure 4-47  Summary of Severe Summer Weather Events by County in the Eastern Region
Number of Events
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There are also variations between counties in the Eastern Region in terms of losses from severe summer
weather events. A summary of losses reparted by the NCEI dataset by county is displayed in Table 4-46 and
Figure 4-48. Based on this data, Valley County has experienced both the greatest property loss and crop
loss from severe summer weather events. All crop losses and nearly all property losses are due to hail events
in the Eastern Region. There have also been 17 reported injuries due to hail and lightning, and five deaths
due to lightning in the Eastern Region.
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Table4-46  Summary of Losses by County in the Eastern Region

Deaths Inj Crop Loss
Big Hom 1 0 []
Carbon 1 ('] [}
Carter [} Q 0
Custer 1 0 (]
Daniels [} 0 $230,000
Dawson 1 1 $168,000 |
Fallon 0 ] $55,000
Garfield 0 1 $555,000
Golden Valley 0 (1] [}
McCone 0 3 $5/455,000
Musselshell 0 0 [}
Pawder River 0 0 $505,000
Prairie 0 [} $85,000
Richland [ 4 Sl,lm@
Roosevelt 0 1 $60,000
Rosebud 0 3 SS@
Sheridan 0 ] $25,000
Stillwater 0 (] a
Treasure 5 0 0. 1]
Valley 0 2 $21.206,000
Wheatland 0 0 [
Wibaux 0 1] $5,000
Yellowstone 1 2 $2,500,000
Tatal 5 17 $31,650,200 $31,954,000
Source: NCEI
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Figure 4-48  Summary of Severe Summer Weather Events by County in the Eastern Region
WProperty Losses  MCrop Losses
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The NCEI dataset reports details on several of the severe summer weather events in the Eastern Region:

%

o July 4, 1998 (Yellowstone County): Several reports of hail up to 1.75 inches in diameter were reported
in and around Billings from spotters, amateur radio operators and law enforcement. The hail severely
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damaged several cars and roofs. The hail also caused heavy damage to crops in the Billings area. The
property and crop losses of this event were $4,000,000 and $1,000,000 respectively.

o July 31, 1998 (Yell County): t ions of large hail were reported by spotters,
amateur radio op and NWS p l. The hail d: d several vehicles in the Billings area,
and also caused heavy damage to crops. This event resulted in $8,000,000 of property losses and
$1,000,000 of crop losses.

® June 25, 1999 (Custer County): A 14-year-old boy was struck and killed by lightning while standing on
a front tire of a tractor in a field.

s May 16, 2001 (Rosebud County) Three men suffered minor injuries when lightning struck their truck as
they were crack sealing on Interstate 94.

s June 16, 2007 (Valley County): During the late aftenoon and evening of June 16, 2007, a high
precipitation supercell thunderstorm tracked from across northern Montana, just to the north of awarm
front. This was the most devastating hailstorm to affect the area since at least 199- and prompted 22
severe thunderstorm and 6 tomado wamings in Glasgow county waming area. Properties such as
homes, vehicles and businesses suffered severe damage. Trees were uprooted. Horses and cattle were
injured by hail and wind, so were wiklife such as birds and small animals. Acres of crops such as alfalfa,
wheat and corn were also completely destroyed. This event results in $8,000,000 of property lasses and
$15,000,000 of crop losses. According to the NCEI database, the overall estimated damage in this event,
including hail and wind damage, as well as the subsequent flooding, is estimated to be $34.2 million.

June 16, 2010 (Valley County): A strong system ejecting out of the central Rockies brought heavy rainfall

and severe thunderstorms to the area during the evening. This episéde produced an EF1 tornado in *

northern McCone County and a microburst in eastemn Roosevelt County that killed one person near

Froid, Montana. This event also caused $2,000 of property damage.

sopa o

The frequency of severe summer weather events in the Eastern Region is ranked as highly likely. All
counties in the planning area are likely to experience a severe summer hazard yearly. Since 1955, 5,240
severe summer weather events over 1,100 days have been recorded in the Eastern Region. As discussed
abave, there are variations in frequency and severity of damage from severe summer weather across the
Eastern Region. Several few counties in the Eastern Region, induding counties of Valley, Powder River,
Yellowstone, Rosebud, Carter, and Garfield had highest exposure to severe weather in the 2018 SHMP. As
shown above in the NCEl data Valley and Yell Counties experience a higher
frequency of reported events than the rest of the counties in the Eastern Region.

Extreme heat is uncommon in the Eastern Region. In the 27 years from 1996-20222, one extreme heat event
has occurred in five counties in the Eastern Regian: Daniels, Garfield, Richland, Roosevelt, and Valley
counties. Only Dawson County has experienced two extreme heat events in the same time period. All of
these counties are in the northern end of the Eastern Region. Itis probable that extreme heat is most likely
to occur in the northemn part of the Eastern Region.

While there is some variation between counties in Eastern Region, all counties are likely to experience at
least one hail event per year. Counties such as Wheatland and Treasure averages less than two extreme hail
events per year, while some counties, such as Yellowstone and Valley Counties, average more than six hail
events per year. Figure 4-49 displays the trend of hail events by year in the Eastern Region from 1955 to
2021, showing a sharp increase in hail events in recent years.

Heavy rain events occur in all Easten Region Counties. The frequency of heavy rain events ranges from
once per 26 years (Golden Valley and Musselshell Counties) to once per 1.2 years (Valley County). Valley
County experiences nearly twice as many heavy rainfall events (1996-2022) than any other county in the
region (Table 4-45).
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All parts of the Eastern Region eperience lightning, though only six counties have reported damaging
lightning events from 1396-2022 and none has reported more than two damaging lighting events in this
26-y:ar period (Table 445, This could indicate a trend in the lightning hazard, ar perhaps inconsistent and
incompleta raporting of lightning events in tha NCZl database.

Figure 4-43  Hail Events by Year in ths Eastern Region (1955-2021)
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Source: NCEL, Chart by

The figures below depict annualized frequency of hail and lightning at a county level based on the NRI. The
NRI data shows i higher hail frequency throughout the Eastern Region compared to the Western
and Central Regions. This difference between regions is confirmed in the NCEI data charted in Figure 4-49,
when compared to equivalent figures in the Central Region and Western Region base reports.

Figure 4-50  NRI Annualized Frequency of Hail Events by County
R ”: Central
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Figura &-31  NRI Annualizad Frequancy of Lightning Evants by Caunty
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Montana Eastarm Region Hazard Mitigation Plan

Hazard Identification and Risk Assessment

Climate Change Considerations
The planning area is warming due to dlimate change and even conservative estimates indicate the trend will
continue and even accelerate in the future. Increasing exposure to extreme heat is described as the greatest
concem for human health in the 2021 Montana Climate Change and Human Health study. This study
d d ide average temp have i d 2-3 °F from the 65-year period from 1950-
2015 and are projected to increase 4-6 °F by 2069 relative to average temperatures 1971-2000, roughly 85
years of warming. The Montana Climate Change and Human Health study provides state-wide estimates,
but states that changes between climate divisions are slight. Seasonally, temperature increases were
greatest in summer and winter (Figure 4-52), with August having the greatest average temperature increase
in all climate divisions.

Average Summer Temperature (*F)

Figure 4-52 Observed Average Summer Temperature, 1895-2020
68

Mortana Dust Bowl Period

Dots represent summer average temperature for a spedific year. Bars are 5-year averages of summer temperature.
Black hor E summer forall years, 1895-2020.
Figure adapted from: 2022 NOAA State Cl ies, Montana.

Exposure to extreme heat will increase due to dimate change, heat-related health impacts will increase, but
it is useful to keep the situation in perspective; the fifth National Climate Assessment notes that extreme
heat in the Northern Great Plains region remains modest relative to much of the country. The NRi rates the
planning area as having a relatively low or very low risk of Heat Wave impacts for current conditions. Even
under future warming scenarios, it appears unlikely the NRI ratings will change dramatically.

Hail is presently a relatively low impact hazard according to the National Risk Assessment and little is known
about how it will be affected by dimate change. The 2022 NOAA Climate Summary for Montana
acknowledges that hail exists in Montana. The Fifth National Climate Assessment includes projections of
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large hail increasing in frequency and season length throughout the Northern Great Plains. The 2021
Montana Climate Change and Human Health report mentions hail three times, acknowledging it exists, that
it can damage crops, and that the link between severe summer storms and climate changa is not well
understood or easily predicted, though there is a solid physics-based linkage between th2 two. Hal can be
an extremely damaging hazard and the linkages with climate change are worthy of monitoring in future
HMP updates.

To date, climate change has not increased the frequency or severity of heavy rain and it is unclear if it will
in the future. Increasing rainfall intensity is a commonly cited impact of climate change. However, neither
the 2021 Montana Climate Change and Human Health study, the Fifth National Climate Assessment, or
NOAA’s 2022 Climate Summary address rainfall (or hail) intensity directly. As described in Section 4.2.7
Flooding, subsection Climate Change Considerations, multiple sources document spring rainfall has
increased slightly in total amount and/or is projected to increase substantially in the future. However, none
of these sources document an observed or projected dimate-change caused increase in heavy rainfall.

Lightning is another summer-weather hazard that is relatively modest in scale. The NRI rates counties in the
planning area either relatively low or very low for lightning risk. There are presently no data or studies that
document lightning is increasing in the planning area. Likewise, no projections exist to suggest the hazard
is likely to increase or decrease in the future due to dimate change. The 2022 NOAA Climate Summary
acknowledges that lightning exists. The Fifth National Climate Assessment mentions lightning once, as a
potential source of ignition for wildfire. The 2021 Montana Climate Change and Human Health study states
both that lightning exists in the planning area and that it is a potential source of ignition of wildfire.

Potential impacts of severe summer weather hazards are discussed in the Vulnerability subsection of this
hazard profile, as well as the impacts of population changes and development trends. Current variability in
vulnerability by jurisdiction, based on existing conditions, is discussed in these sections and jurisdictional
annexes. Due to the uncertainty with climate change on severe summer weather, it is not possible to define
with further specificity the impacts and variability related to dimate change on each jurisdiction within the
Region. Future updates to this plan should revisit this topic as scientific knowledge progresses and note any
trends that emerge.

Potential Magnitude and Severity

As mentioned in the 2018 SHMP, severe summer weather can cause damage to buildings, homes, and other
property but rarely cause death, serious injury, or long-lasting health effects. Straight-line winds are
responsible for most thunderstorm damage. The NWS reports that severe summer weather has caused
$51.5 million in property damage and $263 million in crop damage over the past 60 years in the State.
Eight deaths and 31 injuries were attributed to lightning strikes. Across the country, large hail results in
nearly $1 billion in damage annually to property and crops. In the Eastern Region alone, 6 fatalities, 17
injuries, $31,650,200 in property damages, and $31,954,000 crop damages have been recarded since 1955.

The individual scales for each severe summer weather hazards are summarized in the beginning of this
chapter.

Vulnerability Assessment
The severe summer weather Vull identifies, or at least di: assets that
are in a high hazard area for severe summer weather and are susceptible to damage

from that exposure. In this context, assets are (1) people, (2) property, (3) critical
facilities and lifelines, (4) the economy, (5) historic and cultural resources, and (6)
natural indi i ing with severe summer weather

hazards, and likely to be exposed indicates & presence in areas deemed to be
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especially likely to experience severe summer weather hazards. Susceptible
indicates a strong likelihood of damage from exposure to severe summer weather
hazards and is described in greater detail in Section 4.2 Hazard Profiles, subsection
4.2.1 Profile bsecti Inerability Finally,
wvulnerability under future conditions is considered abave as it relates to dimate
change and below as it relates to development.

Hazard Identification and Risk Assessment

Figure 4-53 and
Figure 4-54 illustrates the relative Risk Index (RI) rating to hail and lightning events for Montana counties
based on data in the NRI. The Rl calculation takes into account various factors, induding the expected
annual lesses from thase events, social vulnerability, and community resilience in each county across
Mantana. Most counties in the region have a very low to moderate rating; none have a high or very high RI
rating.

Figura4-53  NRI Risk Index Rating for Hail
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Figure 4-55 and Figure 4-56 illustrate the relative risk of Expected Annual Loss (EAL) rating due to hail and
Figure d-54  NRI Risk Indax Rating for Ughtning lightning for Montana counties based on data in the NRI. For hail, most counties in the region have a very
low to relatively low EAL rating. Yell has a relatively mod: rating. For lightning, the majority of
the Counties have a very low to relatively low rating. Big Hom and Custer Counties have a relatively
moderate rating. Yellowstone County has a relatively high rating. For The EAL calculation takes into account
agriculture value exposed to hail and lightning, annualized frequency for hail and lightning, and historical
losses.
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as the elderly, young children, outdoor workers, and people with respiratory illnesses or weakened immune
systems are typically the most susceptible to especially extreme heat, espedially if they lack access to air
conditioning or do not have adequate breaks for water and to refuel. Outdoor enthusiasts and workers are
most likely to be caught outdoors and exposed to hail and lightning; this may include outdoor warkers on
farms or working in the oil and gas fields in the far eastern portion of the Eastern Region. Young children
playing outdoors are also a concern. Lastly, unhoused persons are more vulnerable to heavy rain, especially
if they inhabit floodplain areas prone to flash floading. Most of the planning participants noted that severe
summer weather events do have greater impacts on their seniors, young children, outdoor warkers, and
individuals with health conditions.

Figure 4-55  NRI Hal Expacted Annual Loss Rating
Western

Individual storms have a limited extent, but over time all outdoor property is likely to be exposed to heavy
rain, extreme heat, and hail. Lightning typically strikes the highest objects in an area but can cause hazardous
pawer surges that extend much further. Lightning strikes can also start fires. The secondary effects of fire
are discussed in the section below titled Wildfire.

Some property is especially susceptible to damage. Houses and cars have a reputation for receiving
expensive-to-repair damage from hail events. Electrical equipment is often susceptible to the effects of
lightning far from the strike location. Lightning can cause power outages with potentially serious secondary
effects.

Susceptibility of property to heat and heavy rain is less of a problem in the planning area. Heat can expand
metal and cause problems with infrastructure. Heavy rain can damage foundations, especially where water
is allowed to accumulate near a foundation rather than being channeled away. Secondary effects of heavy
rain include flash flooding and are discussed in the section above titled Flooding. Despite the hazards of
heat and heavy rain, there are no reported property damages from excessive heat or heavy rain in the
planning area.

Critical Facilities and Lifelines
All infrastructure and critical facilities located outdoors are similarly exposed to heat and hail. Lightning
typically strikes the highest objects in an area but can cause hazardous power surges that extend throughout
electrical circuits.

Infrastructure can be susceptible to damage from extreme heat Heat expands roadbuilding materials and
can cause road surfaces to crack. Power infrastructure is espedially susceptible to heat. Heat expands above-
ground power lines, causing them to lengthen and sag. Sagging power lines are a well-known fire hazard
and were at least partially at fault for recent catastrophic fires in California and Colorado. A mitigation
technique in certain states is to simply tumn off power distribution during these times. Heat also reduces the
efficiency of power generation, transmission, and distribution. This happens at the same time that demand
peaks due largely to the increased use of air conditioners. The result of this puts stress on the power delivery
system. The full range of heat effects on power infrastructure is complex and far reaching.
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Hazard 13 f<amon and Rk Asesment Fallon Medium Plevna, Baker None
Garfield Medium Jordan None
Golden Valley Medum Ryegate, Lavina None
McCone Medium Circle A higher number of weather-
Figure 4-56  NRI Lightning Expected Annual Loss Rating related events have occumed in
McCone County.
Medium Melstone, Roundup None
Powder River High Broadus None
Prairie High Terry None
Richland Medium Fairview, Sidney None
Roosevelt Medium Wolf Point, Poplar, Bainville, | None
Culberson, Froid
Rosebud Medium Colstrip, Forsyth None
Sheridan Medium Plentywood, Medicine Lake, | None
Outook, Westby
Stillwater Medium Columbus None
Treasure Medium Hysham None
Valley Medum Glasgow, Fort Peck, Nashua, [ A higher number of weather-
Opheim related events have occurred in
Valley County.
Wibaux High _ Wibaux None
Yellowstone High Billings, Broadview, Laurel A higher number of weather-
related events have occurred in
Yellowstone  County;  newer
development built to code is
better designed to withstand
severs summer weather.

Natural Resources

Vegetation such as trees, crops, and landscape are vulnerable to extreme heat events. Similarly, hail has
been documented to cause significant crop damage in the planning area and was also documented to break
branches off trees. The most significant crop damages reported by the NCEI occurred in Yellowstone and
Valley counties. Lightning has also been documented to strike trees and cause fires, which can impact
vegetation and crops.

Development Trends Related to Hazards and Risk

There are no clear trends that recent development has changed vulnerability to severe summer weather.
Nor is it evident that future development changes will affect vulnerability to severe summer weather. In
most cases existing development in older and more rural towns will continue to be more susceptible to
weather hazards. Whereas new development that is built to current code should be better designed to
withstand the effects of severe summer weather. .

Risk Summary

s The hazard significance of severe summer weather (excessive heat, hail, heavy rain, and lightning) in the
Eastern Region is ranked as high.

®  The entire Eastem Region can be impacted by severe summer weather; therefore, the geographic extent
is rated as extensive

e 1,100 days of severe summer weather events occurred in the Eastern Region over the course of 67 years,
from 1955 to March 2022. This averages roughly 16.4 days with severe summer event(s) per year;
therefore, the probability of future occurrence is ranked as highly likely.

e Six deaths, 17 injuries, $31,650,200 in property damages, and $31,954,000 in crop damages occurred
from severe weather events since 1955, therefore the potential magnitude is ranked as eitical.

e People most vulnerable to severe summer weather events are children, the elderly, individuals with
preexisting medical conditi outdoor workers/ i and people living in dense urban areas.

«  All outdoor property is vulnerable to severe weather events. Properties and vehicles are most frequently
reported as damaged property in the Eastern Region.

e Critical infrastructure such as road and electric equi are ially to severe
summer weather. Power outages, house fires, and damages to vehicles have been documented by the
NCEI dataset.

s Economic losses typically occur from severe hail events and associated cost of repairs from hail damage.
Areas with high infrastructure, such as major cities, are more likely to experience economic damages
from hail than urban areas due to greater quantity of property to be damaged.

o Related hazards: Drought, Wildfire. Wind & tornadoes

Table 4-47 Risk Summary Table: Severe Summer Weather

" Overall Significance’ ~ Additional Jurisd

| Medium | Hardin, Lodge

42.11 Severe Winter Weather

Hazard/Problem Description

Severe winter weather presents one of the greatest threats to life of any hazard in Montana. Statistics on
winter deaths are difficult to obtain, but nationwide there are on average 100 lives directly and indirectly
lost to winter weather, more than lightning, hurricanes, or tomadoes. Winter storms are considered to be
deceptive killers because most deaths are indirectly related to the storm. People die in traffic accidents on
snow- or ice-covered roads, from hypothermia due to prolonged exposure to cold, and from heart attacks
due to overexertion.

Winter storms may be categorized as blizzards, heavy snow, ice storms, winter storms, and winter weather.
These storms vary in size and intensity and may affect a small part of the state or several states at once. The
NWS defines common winter storm characteristics as follows:

defines extreme cold varies in different parts of the country. In this plan, extreme cold is considered cold
temperatures below zero that are sufficient to cause damage to property, crops, or people.

Heavy Snow: This generally means:

o Snowfall accumulating to 4" or more in depth in 12 hours or less; or

s snowfall accumulating to 67 or more in depth in 24 hours or less.

o In forecasts, snowfall amounts are expressed as a range of values, e.g, "8 to 12 inches.” However, in
heavy snow situations where there is i le uncertainty concerning the range of values, mare
appropriate phrases are used, such as "..up to 12 inches..” or altematively "..8 inches or more..”

Ice Storm: An ice storm is used to describe ions when lations of ice are expected
during freezing rain situations. Significant accumulations of ice pull down trees and utility lines resulting in
loss of power and ication. These ions of ice make walking and driving extremely
dangerous. *

Winter Storm: A winter weather event that has more than one significant hazard (i.e, heavy snow and
blowing snow; snow and ice; snow and sleet; sleet and ice; or snow, sleet, and ice) and meets or exceeds
locally/regionally defined 12 and/or 24-hour waming criteria for at least one of the precipitation elements.
Normally, a Winter Storm would pase a threat to life or property.

Winter Weather: A winter precipitation event that causes a death, injury, or a significant impact to
commerce or transportation, but does not meet locally/regionally defined warning criteria. A Winter
Weather event could result from one or more winter precipitation types (snow, or blowing/drifting snow,
or freezing rain/drizzle). The Winter Weather event can also be used to document out-of-season and other
unusual or rare of snow, or blowing/drifting snow, or freezing rain/drizzle.

Geographical Area Affectsd

All counties in the Eastern Region are impacted by severe winter weather; therefore, the geographic extent
of severe winter storms is ranked as extensive. The 2018 SHMP explains that the entire State is considered
equally vulnerable to severe winter weather. Arctic cold fronts typically enter the state from the northeast
and may cross the Continental Divide, affecting mainly the western portion of the State rather than the
Eastern Region. Arctic fronts meeting wet maritime fronts often combine to cause heavy snowfall, which
can occur in all parts of the State. The lowest temp are typically experi i in the h
whereas the heaviest snowfall most often occurs in the mountain region in the southwest portion of the
Eastern Region.

Past Occurrences

The NCE! database was used to gather information on historic severe winter weather events in the Easten
Region of Montana. It is important to note that weather events that occurred on Crow Tribe and North
Cheyenne Tribe are also included in the dataset tables down below. However, instead of individual records,
tribal data records were grouped into the nearest County. The NCEI dataset contains information on severe
winter weather events from 1996 to March of 2022. The specific hazards selected for severe winter weather
consist of blizzard, cold/wind chill, heavy snaw, ice storm, winter storm, and winter weather events.
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Table 4-48 summanzes winter weather data from NCEL Not all severe winter weather events get reported
by the NC2i and lossas are estimates, therefore actual losses may be higher than those reported below.
nad on these date, winter storms are the most frequently occurring and demaging type of savere winter
weather event in the Eastern Region. Heavy snow is another frequently occurring event in the Ragion.
Blizzards. heavy snow, and winter storms ar2 the only types of severe winter weathar with documented
property lasses. Blizzerds, cold/wind chill, winter storm and winter weather evants have resulted in a total
of 14 injuries and 13 deaths in the Eastern Region.

Table4-48  Summary of Losses by Hazard in the Eastern Region
IR ] Dasths 1] Injuries - Property Loss .’ Days with Events

Blizzard

1 5 $1.792,000
Cold/Wind Chill 4 [} $0 93 397
Heavy Snow 2 4 $1.236,000 210 701
Ice Storm 0 0 $0 11 56
Winter Storm 3 1 $6,331,700 235 1,138
Winter Weather 5 7 $0 n 203
Total 13 14 $9,359,700 738 2,808
Source: NCEl
There are variations in losses and freq of hazards across the Eastern Region. Due to the regional nature

of severe winter storms, the NCEI records all severe winter weather events by zone rather than by county.
The zones used by NCEI can extend over county lines, and many counties contain more than one zone.
Table 4-49 and Figure 4-57 provides the total number of severe winter weather events by zone. Red Lodge
Foothills Zone has the greatest number of events.

Table4-49  Summary of Severe Winter Weather Events by Zone in the Eastern Region

Beartooth Foothills Zone) 5 0 23 0 63 1 92
Beaverhead (Zone) 3 8 54 0 43 8 116
Big Hom (Zone) 2 4 10 1 0 0 17
Bighom Canyon (Zone) o 0 o 0 6 1 7
Carter (Zone) 21 1 21 3 37 0 a3
Central and Southern Valley Zone) 1 39 15 3 30 25 123
Custer (Zone) 8 4 32 3 27 o 74
Daniels (Zone) 16 40 10 2 26 14 108
Dawson (Zone) 22 26 8 3 31 15 105
Eastern Carbon (Zone) 1 0 10 0 33 2 46
Eastern Roosevelt Zone) 20 28 2 4 21 14 89
Fallon Zone) 18 4 15 3 24 0 64
Garfield Zone) 10 17 15 2 37 15 96
Golden Valley Zone) 2 9 0 32 0 43
Golden Valley/Musselshell Zone) [ 2 12 1 o ] 15
Judith Gap @one) 8 o 6 0 39 0 53
McCone Zone) n 21 12 4 32 15 101
Musselshell Zone) 2 o 24 0 39 0 65
Northeastem Yellowstone (Zone) 0 [ [} o 5 1 6
Northem Big Hom (Zone) 3 o n 0 27 2 43
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Northem Carbon (Zone) 0 o [ [ 5 1 6
Northem Rosebud (Zone) 2 0 18 1 31 1 53
Northem Stillwater Zone) 1 o 12 ] 55 4 72
Northem Valley Zone) n 21 8 1 19 13 9
Powder River (Zone) 12 1 26 2 36 0 77
Prairie (Zone) 17 16 9 2 24 13 81
Pryor/Northern Bighorn Mountains [} o 0 o 7 [ 7
Red Lodge Foothills Zone) 1 o 24 0 106 1 132
Richland Zone) 21 30 8 S 26 15 105
Roosevelt (Zone) 2 [ 3 1 2 o 8
Rosebud (Zone) 1 2 6 2 0 0 11
Sheridan (Zone) 23 49 9 3 28 12 124
Southeastem Carbon (Zone) 0 a o 0 3 1 4
Southem Big Hom (Zone) 4 0 25 0 50 2 81
Southem Rosebud (Zone) 4 0 10 0 32 2 48
Southem Wheatland Zone) 3 o 4 0 34 o a4
Southwestem Yellowstone (Zone) 0 0 1] 0 6 2 8
Stillwater Zone) 1 0 35 (] o ] 36
Stillwater/Carbon (Zone) 1 1 39 1 o [ 42
Treasure (Zone) 2 1 22 2 24 0 51
Valley Zone) 1 [1] 3 1 4 0 9
Westemn Carbon (Zone) 1 0 41 0 ] 0 42
Westem Roosevelt (Zone) 14 48 5 3 24 14 108
Wheatland 0 0 8 0 a 0 8
Wheatland/Park/Sweet Grass

| @one) 1 40 1 0 o 42
Wibaux Zone) 18 18 10 1 29 13 89
Yellowstone (Zone) 2 3 Rl 1 41 2 93
Yellowstone/Big Hom 0 0 3 0 0 3
Total 307 397 701 56 1,133 209 | 2,808

Source: NCEI
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Figure 4-57  Summary of Severa Wintar Waather Events by Zona in the Eastern Region
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The NCEI dataset reported $9,359,700 in total property losses in the Eastern Region since 1996. No crop
damage was reparted in the region. Three zones accounted for 88% of the property damage reported. Table
4-50 summarizes property loss by zone in the Eastern Region. g

Table4-50  Summary of Property Losses from Winter Weather Events by Zone in the Eastern
Region

Zol Total Property D,

Big Hom (Zone)

Norther Valley Zone)
Prairie (Zone)
[ Richtand Zone)
Roasevelt (Zone) 362.000
Sheridan Zone) 2,500,000
Wibaux Zone) 34,700
Yellowstone (Zone) 14,000
Total 9,359,700

Source: NCEI

The NCEI reported details on several significant events in the Eastem Region:

o November 1, 2000: A major winter storm hit eastern Montana leaving over 1,500 residents without
power as nearly 2,000 power poles snapped in half. The storm started as rain and produced several
hours of sleet before changing to snow. After the ice turned to all snow, strong winds from 30 to 45
mph with gusts to 60 mph developed creating blizzard conditions with 6 to 12 inches of snow. Drifts
up to 5 and 6 feet were reported in Sheridan County. This event impacted quite a few zones/counties
in the Eastern Region and resulted in a combined $3,306,700 of property losses.

o April 9, 2001: An early spring snowstorm impacted parts of South Central and Southeast Montana on
April 8th and April 9th. Southern Big Horn County was the hardest hit. An estimated 600 power poles
were knocked down from heavy, wet snow, ice, and wind. Thousands of people were without power for
up to 7 days. The hardest hit area was along Route 314 in the Kirby/Decker area and in the western end
of the Northern Cheyenne Indian Reservation. This event resulted in $1,200,000 of property losses.

o February 19, 2009: An arctic cold front moved across the forecast area during the late evening hours
of the 19th and early morning haurs of February 20%. Upslope flow developed behind the front. This
resulted in heavy snow across the foothills of the Beartooth/Absaroka Mountains with minor
accumulations across the plains. However, very slick roads resulted in dangerous traveling conditions.
As aresult of the icy roads, a 16-year-old gir died in a one-vehicle crash on Interstate 90 near Dunmore,
Montana. In addition, two women died in a two-vehide crash on Highway 212, about 8 miles west of
Ashland. Although road conditions were icy and snow packed at the time of the accidents, Montana
State Patrol reported speed was also a factor.

s March 29, 2009: A second major snowstorm and blizzard within a week’s time brought heavy snow
and strong winds to portions of Southern Montana and Northern Wyoming. This storm impacted areas
that were hit hard by the March 23-24 storm. Winds across the area were sustained in the 25 to 35 mph
range with gusts from 30 to 40 mph. These winds combined with heavy snow resulted in visibilities
being reduced to a quarter mile at many locations. In addition, snowfall exceeded 12 in Carbon,
Stillwater, and Custer Counties. The storm resulted in one death. A 19-year-old woman was killed on
Highway 39 near Forsyth after losing control of her car on the snow-covered highway. This event
resulted in $1,500,000 of property losses.
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e November9, 2012: Alow-pressure system from the Gulf of Alaska descended over the Rocky Mountain
ragion, then moved northeast, emerging over the northern high plains. An arctic air mass from Alberta
combined with warmer temperatures from the south ta steer plentiful moisture through tha arza,
bringing the first major winter storm of the sessan to northaast Montana. This event caused three
aeaths and one injury, as well as $25,000 in property losszs.

®  May 10, 2016: A very streng low-pressure systam from the padfic northwest stalled over sauthern
Mentana and northern Wyoming with plentiful moistura. Significant amounts of moderate and heavy
rain spread across many locations while enough cold air from the Canadian Rockies wrapped around
the system to change the precipitation to a heavy, very wet snow for some higher elevations of central
and northern Montana. This event resulted in $240,000 of property losses.

Freq ikelihood of

The frequency of severe winter weather in the Eastern Region is ranked as highly likely. Severe winter
weather impacts the state annually with blowing and drifting snow, extreme cold, hazardous driving
conditions, and utility interruption. The NCEI dataset reported 738 days with severe weather events over
26 years, which averages to nearly 29 days a year with severe winter weather events in the Eastern Region.
According to the 2023 SHMP, winter weather typically affects the state from November to April each year,
but late storms can extend into June.

Montana Eastem Region Hazard Mitigation Plan
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Figure 4-58 below depicts the annualized frequency of cold events at a county level based on the NRI. A
trend exists of increased frequency in the northemn part of the region, particularly in Daniels, Valley,
Roosevelt, and Sheridan counties.

Figure 4-59 depicts annualized frequency of winter weather events at a county level based on the NRI. A

trend exists towards i quency in the region, particularly Stillwater and Carbon
counties.
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Between 1996 and 2022, winter weather events have occurred more frequently, then less frequently (Figure
4-60). It is not clear if this indicates a meaningful trend moving forward. The frequency of events by month
is provided in Figure 4-61.

Figure 4-50  Yearly Trand of Winter Yieather Events in the Eastern Ragion (1995-2022)
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Figure 4-61  Monthly Trend of Winter Weather Events in the Eastern Region (1996-2022)
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Climate Change Considerations

The 2021 Climate Change and Human Health in Montana report documents that annual average
temperatures have increased in Montana 2-3 °F since 1950 in both summer and winter. This is greater than
most of the U.S. due to the mid-cantinent location of the state. This trend is expected to continue and by
mid-century the Montana Climate Assessment anticipates Montana will be 4.5-6.0 °F warmer than it was
from 1971-2000. Precipitation has not changed significantly, but the 2021 Montana Climate Change and
Human Health report anticipates precipitation to increase slightly, perhaps an inch/year, mostly from
March-May.

With regard to winter weather, NOAA's 2022 National Climate Assessment documents that average winter
temperatures in Montana have increased, with a striking reduction in the observed number of very cold
days, especially in the last 20 years as shown in Figure 4-62. Both the Montana Climate Assessment and
NOAA reports anticipate the number of cold days will continue to decline. Recent academic research also
indicates the frequency of blizzards are on the dedine in Montana, induding a dramatic reduction in the
number of blizzards in 2011-2020 relative to 2000-20102

Figure 4-62 Winter Temperature Observations in Montana
A Observed Winter Temperature B

@ Y

Aversge Winter Temperature (°F)

-

Number of Days
‘with Masimum Temperature of 0°F

Dots average (A)and of days with a high temperature of 0°F or lower (3).
Bars are 5-year averages (both A and B).
izontal line s the for all years, 1895-2020.

Figure adapted from: 2022 NOAA State Climate Summaries, Montana. hitps://statesummaries ndics.org/chapter/mt/

Neither the Montana Climate Assessment or the NCAS chapter on the Northern Great Plains explicitly
address dimate change effects on blizzard, wind chill, heavy snowfall, ice storms, winter storms, or winter
weather, other than to state that winters are expected to become warmer.

Due to the relatively coarse resolution of dimate change effects on severe winter weather, it would be

speculative to make judgements on differences between each jurisdiction within the region. Future updates
to this plan should revisit this topic as scientific knowledge progresses.

2Browne, A, & Chen, L (2023). Investigating the occurrence of blizzard events over the contiguous United States using observations.
and dimate projections. Environmentol Research Letters, 18(11), 114044,
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Potential Magnitude and Severity

The 2018 Montana SHMP explains that the magnitude of severe weather is measured by the severity of the
event and the resulting damage. Winter storms are generally slow in developing and advance notice oftan
lassens their effects on the population. Severe winter weather that resul's in loss of life, extended road
cosuras, long-tarm pawer outages, or significant isolation problems reprasant high-magnituds wrather
events for Montana. Routine damages to property are largely due to frozen pipes. Collapsed roofs from
snow loads are not common due to the low percent moisture in typical snow loads. In the Eastemn Region,
millions of dollars have been lost in property damage, in addition to the loss of life and several injuries,
most of which occurred from a transportation accident due to severe winter weather. Several disaster
declarations were issued in the Eastern Region due to severe winter storms on December 6, 2000, May 28,
2001, and June 13, 2008. In the Eastern Region, NCEl reported 13 deaths, 14 injuries, and almost $9.4 million
in property losses; therefore, magnitude of severe winter weather is ranked as critical.

In 2001, the NWS implemented an updated Wind Chill Temperature index as shown in Figure 4-63. This
index was developed to describe the relative discomfort/danger resulting from the combination of wind
and temperature. Wind chill is based on the rate of heat loss from exposed skin caused by wind and cold.
As the wind increases, it draws heat from the body, driving down skin temperature and eventually the
internal body temperature.

Figure 4-63 National Weather Service Wind Chill Chart
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Source: NWS

The severity of ice storms can be measured with the Sperry-Piltz Ice Accumulation (SPIA) Index, shown in
Table 4-51. The SPIA Index is a forecasting of ice accumulation and ice damage that uses various parameters
that can help predict the projected extent of ice storms. Historical measurements of ice storms using the
SPIA Index are unavailable.
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Table 4-51 Sperry-Piltz lce Accumulation Index

! Catastrophic d
systems, includ;

Source: NWS.

The extent rating of winter storms that cause issues in Montana includes storms forecasted with Winter
Storm Wamings or Blizzard Wamings. The NWS issues a Winter Storm Warning when conditions that can
quickly become life threatening and are more serious than an inconvenience are imminent or already
occurring. Heavy snows, or a combination of snow, freezing rain or extreme wind chill due to strong wind,
may bring widespread or lengthy road closures and h dous travel conditions, plus threaten tempo
loss of community services such as power and water. Deep snow and additional strong wind chill or frostbite
may be a threat to even the appropriately dressed individual or to even the strongest person exposed to
the frigid weather for only a short period.

The most dangerous of all winter storms is the blizzard. A blizzard waming is issued when winds of 35 miles
an hour will occur in combination with considerable falling and/or blowing snow for at least 3 hours.
Visibilities will frequently be reduced to less than 1/4 mile and temperatures are usually 20 degrees
Fahrenheit or lower. The blizzard marks the upper extent of severe winter storms that could be experienced
in Montana.

NOAA's NCEI produces the Regional Snowfall Index (RS)) for significant snowstorms that impact the eastern
two thirds of the U.S. The RS ranks snowstorm impacts on a scale from 1 to 5, similar to the Fujita scale for

does or the Saffir-Simpson scale for hurri (Table 4-52). As shown in Table 4-52 RS! is a regional
index; a separate index is produced for each of the six NCEI climate regions in the eastemn two-thirds of the
nation. Montana is included in the Northern Rockies and Plains Region, along with Nebraska, North Dakota,
Wyoming, and South Dakota? RSI ratings from 1 to 5 are possible in Montana. RSl values for historical

3 The RSl is assigned according to methods outlined in:
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events are unavailable for the state of Montana or are ambiguous as to the geographic extent of storms in
the northern Rockies and Plains states.

Table 4-52 Regional Snowfall Index (RSI) Ratings for Significant Snowstorms

Not
2 Significant
3 Major

4 Crippling
5 Extreme

Winter storms and blizzards can result in multiple injuries and illnesses; major or long-term property

damage that | stability; and/or i ption of essential facilities and services for 24-72
hours. This can indude property damage, local and regional pawer and phone outages, and closures of
streets, highways, schools, busil and ial ions. People can also become

isolated from essential services in their homes and vehides. A winter storm can escalate, creating life

threatening situations when emergency response is limited by severe winter conditions. Other issues

associated with severe winter weather include hypothermia and the threat of physical overexertion that may

lead to heart attacks or strokes. Snow removal costs canimpact budgets significantly. Heavy snowfall during

winter can also lead to flooding or landslides during the spring if the area snowpack melts too quickly and

contribute to high ground water tables and seepage into foundations. High snow loads also cause damage

to buildings and roofs.

Vulnersbility Assessment

Severe winter weather occurs in the planning area as extreme cold, ice storm, or severe snow,
which can be combined with high winds. Snow events can be dassified several ways,
induding winter weather, snow, heavy snow, winter storm, snow and blowing snow,
or blizzard if accompanied by high winds. The National Risk Index categorizes
these conditions together as winter weather, and also has layers for extreme cold
and ice storm. The NRl is useful to simplify the vulnerability analysis by providing
information on the exposure of assets to these hazards and to some extent the
susceptibility of those assets to damage from exposure. The NR! risk index is
calculated as expected annual loss (EAL) multiplied by social vulnerability, divided
by community resilience and provides a measure of how severely extreme winter
weather is experienced. NRI data for cold waves is provided in

Squires et al. (2014) The regional snowfall index. Bulletin of the American Meteorological Society, 95(12), 1835-1848.
For more i i
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Figure 4-64 for expected annual loss and risk index in Figure 4-65. The NRI risk index rating for ice storm is
not shown below. The ice storm risk is the lowest possible rating in most of the Eastern Region, very low.
Roosevelt County is rated one-classification higher risk, relatively low, and Yellowstone, Richland, and
Sheridan Counties are rated one additional classification higher risk a relatively moderate ice storm risk. NRI
data for winter weather are provided below for expected annual loss (Figure 4-66) and risk index (Figure
4-67).

Vertea fa

Hazard

Figure 4-64 NRI Expectad Annual Loss Rating from Cold Wavas
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i

Figura 4-65 NRI Risk Index Rating for Cold Waves
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Figure 4-66 NRI Expected Annual Loss Rating from Winter Weather

Central

Individuals who depend on electricity are also vulnerable during blackouts caused by severe winter
weather. People without appropriate shelter or who work autside are more vulnerable to cold-related
illnesses. In all the cases of injury or death reported by the NCEI due to winter weather events, the
impacted individuals were on the road during a severe winter weather event and suffered injuries due to
an accident. The NCEl reported one death and ten injuries due ta severe winter weather events.

Property

All property located outdoors is exposed to severe winter weather events. Accumulation of snow and ice
on roofs can cause collapse, especially on old or poorly constructed facilities. Ice storms can coat the exterior
of a facility and can cause superficial damages. Prolonged cold can cause significant damages to poorly
insulated facilities. The NCEI reported property losses in the Eastern Region were primarily due to blackouts
caused by downed powerlines and poles, as well as damages to cars from automobile crashes. Communities
in the Eastern region that have experienced recent development may report that these structures are better
able to withstand severe winter weather as new construction is built to current code and roof loads are
better designed to withstand greater snow loads.

The safe and efficient flow of traffic is susceptible to extreme winter weather. Automobile crashes are more
frequent during extreme winter weather and roads can become difficult or impossible to travel. These
problems can isolate many people and create a dangerous situation for stranded motorists. Additionally,
overhead pawer fines are susceptible to damage from the accumulation of snow and ice. This can cause
power outages that lead to a dangerous loss of heat or electricity needed to operate medical equipment,
all during periods likely to be extremely cold and possibly windy.

Economy
The economy is susceptible to extreme winter weather hazards. Examples indude lower economic activity
due to business i i iated with poor road diti Indirectly, power outages can cause

p
very costly impacts. The NCEI reported $9.3 million in property losses in the Eastern Region.

Expected Annual Loss due to cold waves as shown in
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Hezard Kerticrtion and Rk Autesiment

Figure 4-67 NRI Risk Ind ex Rating for Winter Waather
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Figure 4-64 and Figure 4-66. Losses from cold waves are greatestin the norther end of the Eastern Region,
whilz losses are generally highest in the south and southwest parts of the region.

Historic and Cultural Resources

Historic and cultural rasources are somawhat susceptibla to extreme winter weather, Historic buildings, in
particular, are unlikely to be insulated ta the standard common to new construction. This leads to less
protection for property and people inside the buildings from extreme cold temperatures and wind, greater
susceptibility to damage from power outages, and increased probability of damage to or caused by frozen
pipes.

Natural Resources

Trees, landscaping, and crops can be damaged due to prolonged periods of extreme cold weather and the
accumulation of snow and ice. Trees that break due to the weight of snow and ice have also been reported
in the NCE| dataset.

Development Trends Related to Hazards and Risk

There are no clear trends that recent development has changed vulnerability to severe winter weather one
way or the other. Nor s it evident that future development will affect vulnerability to severe winter weather,
other than new construction should be better designed to handle greater snow loads and the effects of
extreme temp through better insulation and efficient building materials.

Risk Summary
In summary, the Severe Winter Weather hazard is COnSIdEfEd to be overall high significance for the Eastemn
Region. Variations in risk by jurisdi are ized in the table below, followed by key issues noted in

the vulnerability assessment.

o Severe winter weather includes blizzards, cold/wind chill, heavy snow, ice storm, winter weather, and
winter storm. The hazard significance rating for this hazard is a Medium.

e These events can impact anywhere in the planning region; therefore, the hazard extent is rated as
extensive.

o The NCEI data reported 1,738 days with severe weather events over 26 years, which averages to nearly
28 days a year with severe winter weather events in the Eastern Region; therefore, the future occurrence
is rated as highly likely.

e The NCEl reported 13 death, 14 injuries, and $9,359,700 in property damages, therefore the magnitude
is rated as Critical.

o People who are dependent on electricity and populations who work outdoors or in transportation are
most vulnerable to severe winter weather events. People who do not have appropriate shelter or who
live in homes withaut proper insulation from winter weather, such as homeless populations and those
in mobile homes, are most vulnerable to winter weather.

® Power outages and poor road conditions are likely impacts of severe winter storms. Structures can
collapse under the weight of snow and ice. Most property damage in the Region occurred due to car
accidents because of poor road conditions from winter storms.

e Significant economic losses can occur from business and transportation disruptions, as well as from
repairing damaged infrastructure.

e Related hazards: Extreme T¢ es, Transp: ion Accidents

Table 4-53 Risk Summary Table: Severe Winter Weather

Owvenall
Significance

Jurisdiction Additional Jurisdictions Jurisdictional Differences?

| Hardin, Lodge Grass [ None
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Additional Jurisdictions

Carbon Bearcreek, Bridger, Joliet, | None
Fromberg, Red Lodge
Carter Medium Ekalaka None
Custer Medium Ismay, Miles City None
CrowTribe | High None None
Daniels Medium Scabey, Flaxville None
Dawson Medium Richey, Glendive None
Fallon Medium Plevna, Baker None
Garfield Medium Jordan None
Golden Valley | Medium Ryegate, Lavina None
McCone Medium Cirde None
Musselshell Medium Melstone, Roundup None
Powder River _| High Broadus None
Prairie High Terry None
Richland Medium Fairview, Sidney None
Roosevelt Medum Wolf Point, Poplar, Bainville, | None
Culberson, Froid
Rosebud Medium Colstrip, Forsyth None
Sheridan Medium Plentywood, Medicine Lake, | None
Outlook, Westhy
Stillwater Medium Columbus None
Treasure Medium Hysham None
Valley Medium Glasgow, Fort Peck, Nashua, | None
eim
Wibaux High Wibaux None
Yellowstone Medium Billings, Broadview, Laurel Likely greater risk due to presence of more
property and infrastructure wulnerable to
winter weather.

42.12 Human Conflict

Hazard/Problem Description

Human conflict indudes terrorism, active shooters, and civil unrest. Descriptions of these hazards are

presented below:

Terrorism

The FBI defines terrorism, domestic or international, as the unlawful use of force or violence against persons

or properly to intimi or coerce a g or civilian population in furth e of political or social
j The US State Ds i 72 groups as Foreign Terrorist Organizations around the

world. There is no similar Ilst of domestic terrorist groups. The Global Terrorism Database (GTD) maintained
by the National Consortium for the Study of Terrorism and Responses ta Terrorism lists 241 groups known
or suspected of carrying out terrorist attacks on US soil since 1970.

Incidents involving weapons of mass destruction (WMDs) are a special subset of terrorism and mass violence
incidents. Such incidents may involve chemical, biological, radioactive, nuclear, or explosive (CBRNE)
weapons with the potential to cause high numbers of injuries or fatalities.

Historically explosives have been the most common terrorist weapon, accounting for 51% of all attacks
since 1970. Hazard impacts are typically instantaneous; secondary devices may be used, lengthening the

Hazard Identification and Risk Assessment

duration of the hazard until the attack site is determined to be clear. The extent of damage is determined
by the type and quantity of explosive. Effects are genzrally static other than cascading consequences and
incremental structural failures. Some areas could experience direct weapons’ effects: blast and heat; others
could experience indirect weapons' effect.

Biological terrorism is the use of biological agents against persons or property. Liquid or solid contaminants
can be dispersed using sprayers/aerosol generators or by point of line sources such as munitions, covert
deposits and moving sprayers. Biological agents vary in the amount of time they pose a threat. They can be
a threat for hours to years depending upon the agent and the conditions in which it exists.

Another type of bxologlcal attack is agroterrorism, directed at causing societal and economic damage
through the i | duction of a ious animal disease or fast-spreading plant disease that
affects livestock and food crops and disrupts the food supply chain. Such an attack could require the
agriculture industry to destroy livestock and food crops, disrupt the food supply both nationally and
globally, and could also affect consumer confidence in the food supply resulting in tremendous economic
damage for potentially an extended period.

Chemical terrorism involves the use or threat of chemical agents against persons or property. Effects of
chemical i are like biological agents. Radiological terrorism is the use of radiological materials
against persons or property. Radioactive contaminants can be dispersed using sprayers/aerosol generators,
or by point of line sources such as munitions, covert deposits and moving sprayers or by the detonation of
a nuclear device underground, at the surface, in the air or at high altitude.

Active Shooter

The FBI defines an active shooter as one or more individuals actively engaged in killing or attempting to kill
people in a populated area. Implicit in this definition is the shooter’s use of one or more firearms. The
“active” aspect of the definition inherently implies the ongoing nature of the incidents, and thus the
potential for the response to affect the outcome. Typically, active shooters are not interested in taking
hostages or attaining material gain, and frequently are not even interested in their own survival. Unlike
organized terrorist attacks, most active shooter incidents are carried out by one or two individuals. School
shootings are a special subset of active shooter incidents.

The US Department of Homeland Security notes that “in most cases, active shooters use firearms(s) and
there is no pattern or method to their selection of victims...situations are ictable and evolve
quickly.and are often over within 10 to 15 minutes.” However, the presence or su;pmed presence of
secondary devices can lengthen the duration of the event until the attack site is determined to be clear.
Although this definition focuses on an active shooter, the elements remain the same for most active threat
situations.

Civil Unrest

The federal law defines civil disorder, or civil unrest, as "any public disturbance invalving acts of violence by
assemblages of three or more persons, which causes an immediate danger of or results in damage or injury
to the property or person of any other individual” (18 U.S. Code 232). FEMA noted that civil unrest can be
triggered by a variety of reasons, induding “disputes over exploitation of workers, standard living
conditions, lack of political representation, poor health care and education, lack of employment
opportunities, and racial issues” (FEMA 1993).

Geographical Area Affected

Although human conflict events can occur anywhere in the Eastern Region, individual events will typically
only impact localized cities. Past events indicate that the reported terrorist attack and civil unrest events in
the Eastem Region have been concentrated to eight (8) cities in the Region listed below. Therefore,
geographic extent of these events is rated as significant.
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s Rosebud County

o Lame Deer
e Custer County

o City of Miles City
e Carbon County

o Town of Joliet
o City of Red Lodge

e Big Hom County

o Crow Agency

o City of Hardin
e Yellowstone County

o City of Billings

o City of Laurel

Acts of terrorism are typically a pre-meditated, targeted attack on a specific place or group such as religious
or ethnic groups or sites of significant economic, strategic, military, or cultural significance. Consequently,
areas of higher risk indude densely populated cities and counties and military facilities. Large venue events,
such as a sporting event attended by tens of thousands of people might be considered a desirable target.
Again, such events typically occur in densely populated areas since those areas can provide the
infrastructure support (hotels, eateries, etc) for large numbers of people. Even a small-scale terrorist
incident in one of these locations would likely cause cascading impacts to the communities in Eastern
Montana. Like terrorist attacks, active shooter incidents most frequently occur in high-population areas. The
FBI report Active Shooter Incidents, 20-Year Review from 2000-2019 found that 29% of active shooter
incidents in the U.S. occur in businesses open to pedestrians, 15% in open spaces, 13% in schools (Pre-K-
12), and 12% in businesses closed to pedestrians.

Civil unrest, such as protests and ions, can also occur any . The 2020 George Floyd protests
occurred in cities across the United States and even extended to other counties across the world. Highly
populated cities are more likely to see large protests that can tum violent and result in property damage
and death. Protests can also be localized to a single city or organization.

Past Occurrences

Terrorism

The GTD catalogues more than 200,000 domestic and international terrorist attacks from 1970 to 2020.
Table 4-54 displays a list of the GTD reported seven events that have occurred in the State of Montana since
1970. Of the seven terrorist attack events reported in Montana, one occurred in the Eastern Region. This
terrorist attack occurred in the City of Billings (Yellowstone County) on March 15, 1970, and was aimed at
the police. No injuries or deaths were recorded.

Table4-54  Terrorist Attacks in the State of Montana 1970-2020

Perpatrator Group

2017-05-16 Three Forks Anti-Police extremists 2 8 Police
1997-04-02 Bozeman Anti-Abortion extremists 0 0 Abortion Related
1994-10-11 Kalispell Anti-Abortion extremists ] [} Abortion Related
1994-01-00 Helena Anti-Abortion extremists 0 '] Abortion Related
1392-01-18 Helena Anti-Abortion extremists [] 0 Abortion Related
1987-04-19 Missoula Aryan Nation 0 0 Police
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Source: GTD 1970-2020

As shown in Figure 4-68, GTD data shows that there was 2n overall dezraasing trend in the number of
terrorist attacks from 1970 to 200S. Howevar, since 2010, tharz has ba=n an upta<e in the number of terrorist
attacks in the United States once zgain.

Figure 4.68  Tarrorist Attacks on US Soil, 1970-2020

450
400
350
300
250
200

Attacks

T T T T T T T T 1
1970 1975 1980 1985 1690 19‘95 2000 2005 2010 2015 2020
Year
Source: GTD, httpsy//www.startumd edu/gtd/
The increase in attacks over the last decade has been driven primarily by domestic, not international,

terrorism. A domestic terrorist attack is a terrorist attack in which victims “within a country are targeted by
with the same citi ip as the victims” (Predicting Malici havior: Tools and Techniq

aperp

for Ensuring Global Security). A recent report by the Center for Strategic and International Studies records
980 domestic terrorist attacks in the US since 1994, with sharp growth over the last 10 to 15 years. Figure
4-69 shows the increase in domestic terrorist attacks from 1994 to 2021 broken down by the ideology of
the attacker. As shown in the chart, the rise in domestic terrorist attacks since 2015 has been largely driven
by violent far-right groups. Data for 2021 was not complete at the time of this risk assessment, and this
explains the drop in attacks shown for that year.
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Figure 4-69  Domestic Terrorist Attacks in the US, 1994-2021
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Source: Center for Strategic and Intemational Studies

Active shooters =iy

The FBI reported 434 active shooter incidents from 2000 t02021 in the United States: 333 of these events
occurred between 2000 t02013 ain¢ were reported in the FBI 20-year active shooter review. Figure 4-70
shows the location of where these incidents took place. The FBI reparted an additional 40 incidents in 2020
and 61 incidents in 2021. While none of these 434 incidents took place in the State of Montana, trends from
past events can be used to predict the likelihood of future events.

Figure 4-70  Active Shooter Incident Locations, 2000-2019
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Source: F8l report Active Shooter Incidents, 20-Year Review 2000-2019

Civil Unrest
Count Love is an open-source database containing a comprehensive list of U.S. protests from January 207,
2017, to January 21%, 2021. The dataset reported 27,270 protests across 4,042 cities in the United States. In
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Montana alone, 293 protests were raported across the State: 228 in the Western Region, 42 in the Eastern
Region, and 23 in the Eastern Region Table 4-55 provides datails on thesa events, 5,178 pecple attended
these protests in total

Table 4-55 Protasts in tha Eastarn Region, Jan. 2017 - Jan. 2021

Yellovistone ivil Rights
Yellowstene Sxecutive

8/25/2020 Hardin Big Hom Other

8/16/2020 | Red Lodge Carbon 200 Other

7/30/2020 | Billings Yeliowstone | 100 Other

6/7/2020 Billings Yellowstone | 1300 Racial Injustice

5/30/2020 | Billings Yellowstone | 50 Racial Injustice

4/19/2020 | Billings Yellowstone | 100 Healthcare

2/24/2020 | Hardin Big Hom Other

12/17/2019 | Billings Executive

9/23/2019 | Hardin Big Hom 100 Other

[ 8/29/2019 | Hardin 8ig Hom 100 Other

6/12/2019 | Billings Yellowstone | 20 Civil Rights

572172019 | Billings Yellowstone | 60 Civil Rights

5/21/2019 | Billings Yellowstone | 10 Civil Rights.

4/5/2019 Billings 400 Other

2/26/2019 _| Billings Yellowstone Education
[ 2/26/2019 | Miles City Custer Education

2/14/2019 | Lame Deer Rosebud Other

1/19/2019 | Billings 1 Civil Rights.

12/31/2018 | Lame Deer | Rosebud | 100 Other (Criminal Justice)
11/1/2018 | Crow Agency | Big Hom Legislative

10/31/2018 | Miles City Custer S Healthcare

9/6/2018 Billings Yellowstone | 50 Executive

7/25/2018 | Billings Yellowstone | 20 Executive

Billings Yellowstone | 100 Immigration (Families Belong Together)
! Yellowstone | 60 Civil Rights (Pro-Choice)

6/9/2018__| Billings Yellowstone | 150 Healthcare (Opioid Epidemi)
47172018 Billings Yellowstone | 100 Guns (Second Amendment)
3/24/2018 | Billings Yellowstone |3 Guns

3/24/2018 | Billings Yellowstone | 400 Guns (March for Our Lives)
3/14/2018_| Billings Yellowstone Guns (National Walkout Day)
1/26/2018 | Billings Yellowstone Education (School Choice)
1/20/2018 | Billings Yellowstone | 1000 Civil Rights (Women's March)
1/20/2018 | Miles City Custer 60 Civil Rights (Women's March)
9/5/2017 Billings Yellowstone | 10 Immigration

6/17/2017 _| Billings Yellowstone | 200 Civil Rights (Pride)

5/12/2017 | Billings Yellowstone | 100 Executive

4/29/2017 _| Billings Yellowstone | 100 Environment (People's Climate March)
472172017 _| Billings Yellowstone | 50 Executive

3/28/2017 | Laurel Yellowstone | 100 Education (Principal Fired)
172172017 _ | Miles City Custer 50 Civil Rights (Women's March)

Source: https//countiove org/
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The probability of a terrorist attack, active shooter attack, and civil unrest can be difficult to quantify, largely
due to different definitions and data collection methods. In Montana, seven terrorist attacks have been
reported in the State since 1970, only one of which took place in the Eastern Region. The FBI recorded 434
active shooter incidents from 2000 to2021, none of which occurred in the State. While both terrorist attack
and active shooter attacks are rare in Montana, civil unrest is a more common occurrence. Over the course
of 4 years from 2017 to 2021, 42 protest events were recorded in the Eastern Region of Montana, most of
which occurred in the City of Billings. This averages out to about 10 or 11 protests per year in the Eastern
Region. Based on the limited number of past events, the likelihood of these events is occasional.

Climats Change Considerations

Climate change has the potential to impact terrorism and civil unrest in the future. Extreme weather has
been known to worsen social tensions, poverty, and hunger. Social instability and global conflict brought
on by dimate change could result in an increase in the number of both domestic and intemational terrorist
attacks and civil unrest. While it is unlikely that climate change will have a significant impact on human
conflict in the Eastern Region of Montana, if conditions continue to worsen, it is possible in the future.

Potential Magnitude and Severity

The severity of these incidents can be measured in multiple ways including length of incident, fatalities,
casualties, witnesses, and number of perpetrators. Although an active threat may only directly impact one
specific piece of infrastructure (e.g,, a school, theater, or concert venue), it indirectly impacts the community .-+
in many ways, including ongoing closures for investigation, local and national media logistics, VIP visits,
mental health concems, need for additional support services, avoidance of similar infrastructure, and
subsequent impacts to businesses. The psychological impact is often much worse than the direct impacts
and can continue to affect a community for years. Thus, the overall significance of this hazard is Critical.
Terrorism

The GTD catalogues more than 200,000 terrorist attacks between 1970 and 2020 (the most recent year the
GTD has analyzed). Those incidents averaged roughly one fatality and five injuries per incident. However,
this data is to a large extent skewed by a handful of deadly attacks. These five attacks account for 64% of
the fatalities and 87% of the injuries from terrorist attacks in the US:

e September 11, 2001, attacks on New York and Washington, DC, which killed 1,385 and injured 10,878
~ more than all other terrorist attacks in the US since 1970 combined.

e October 1, 2017, shooting at the Route 91 Harvest Festival concert in Las Vegas, Nevada, which killed

59 and wounding 851.

April 4, 2013, Boston Marathon Bombing killed three and injured 264.

April 19, 1995, bombing of the Murrah Federal Building in Oklahoma City, killing 168 and injuring 650.

. ptember-October 1984 sal lla food poisoning attack in Dalles, Oregon, which sickened 751
people.

Active Shooter

Figure 4-71 summarizes the outcomes of 333 active shooter incidents in the US from 2000 t02019 studied

by the FBI. Casualties for active shooter incidents vary widely, with 2,851 casualties from 333 incidents,

averaging over 8 deaths per incident.
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Figure 4-71  Active Shooter Incident Outcomes, 2000-2019

Number of Shooter Gender
Shooters @ @
(16 ware body armor) Male: 332 Fomale: 13
Casualties 119 Shooters Committed Suicide
2,851 :
7 H Male
(exchuding the shooters) [l Female
13
Béiden Other Shooter Outcomes
Laws Eaborcorment
135 incidents met Weoray 150 3 I et bt v s
“mass killing” definition 1082 e ot 290 1] shooters kiled by citizens
(3 or more killings in 2 -y
single incident) mn,»h TS worded, 57 I ey rrehended
e oy prhcrapers s [l sheoters attarge

Source: F8l report Active Shoater Incidents, 20-Year Review 2000-2019

Civil Unrest

Civil unrest resulting in large scale protests and demonstrations can have significant impacts to people and
infrastructure in a community. The US. Crisis Monitor is a database to fadlitate efforts in tracking,
preventing, and mitigation political violence in America in partnership with the Armed Conflict Location and
Event Data Project (ACLED). The U.S. Crisis Monitor reported that in 2020, 11 people in the United States
were killed while participating in political demonstrations and another 14 died in incidents linked to political
unrest. Property damage, such as broken windows and vandalism, are also commonly reported during
violent protests in the United States.

Vulnerability Assessment

People

Most terrorist attacks are primarily intended to kill and injure as many people as possible. Physical harm
from a firearms attack or explosive device is not completely dependent on location, but risk is greater in
areas where higher numbers of people gather. If a biological or chemical agent were released indoors, it
could result in exposure to a high concentration of pathogens, whereas an outdoors release could affect
many more people but probably at a lower dose. Symptoms of illness from a biological or chemical attack
could go undetected for days or even weeks. Local healthcare workers may observe a pattern of unusual
illness or early warning monitoring systems may detect airborne pathogens. People could also be affected
by an attack on food and water supply. In addition to impacts on physical health, any terrorist attack would
likely cause significant stress and anxiety.
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Similarly, most active shooters primarily target peaple, attempting to kill or injure large numbers of
individuals. The number of injuries and fatalities are highly variable, dependent on many factors surrounding
the attack including the location, the number of type of weapons used, the shooter’s skill with weapons, the
amount of people at the location, and law enforcement response time. Psycholagical effects of the incident,
on not only victims and responders but also the public, may last for years Civil unrest and large pulmcal
demonstrations can also result in death or injuries to p and

Property

The potential for damage to property is highly dependent on the type of attack. Terrorist attacks involving
explosives or other weapons, may damage buildings and infrastructure. For mast attacks, impacts are highly
localized to the target of the attack, although attacks could potentially have much broader impacts. Active
shooter incidents rarely result in significant property damage, although crime scene measures may deny
the use of targeted facilities for days after the incident. Givil unrest can result in damaged property such as
broken windows, vandalism, damaged vehidles, stolen property, and fires.

Critical Facilities and Lifelines
Impacts to critical infrastructure would depend on the site of the attack. Shurt or long-term d|sruphons in
operations could occur, as well as gaps in continuity of business or conti of g

onwho the victims of the attack are, and whether a continuity plan is in place. While active shooter incidents
rarely cause major property damage directly, indirect effects can be significant, such as the loss of critical
fadilities for days or weeks due to crime scene concems. Terrorists could disrupt communication and electric
systems through cyber-attacks. Additionally, terrorism, active shooter incidents, and civil unrest can result
in a drain on first responder resources and personnel for days to weeks following the incident.

Economy

Active shooter or terrorist incidents could have significant economic impacts. Specific examples could
include short-term or permanent closing of the site of the attack. Another economic impact could be caused
by general fear - as an example, an attack in a crowded shopping center could cause potential patrons to
avoid similar places and disrupt economic activity. Putenual ecunumm Iosses could incude cost of repair or
replacement of damaged fadilities, lost for ¢ loss of food supplies,
disruption of the food supply chain, and immediate damage to the surrounding environment.

As an extreme example, after the September 11, 2001, terrorist attacks in New York and Washington the
US. stack market lost $1.4 trillion, the Gross Domestic Product of New York City lost an estimated $27
billion, and commercial air travel decreased by 20%.

Historic and Cultural Resources
Terrorists have been known to target sxtes wnth historic or cultural significance. Civil unrest and protests alsa
frequently target histori i areas, such as capital buildings, which can be damaged

during a civil unrest event |f a pmtesl turns violent. Additionally, active shooters can target cultural
significant areas if the motive is for religious or political reasons.

Natural Resources
Generally, active shooter incidents would not have an impact on the natural environment. Agro-terrorism
or chemical terrorism could result in signi damage to the envi in areas near the attack. These

events can pollute the environment and cause nearby plants and animals to get sick or die. Contaminated
material that gets into the air or water supply can affect humans further away from the incident site.

Development Trends Related to Hazards and Risk

The link between increased development and terrorist attacks is uncertain at best. Many terrorist attacks
have targeted larger metropolitan areas, so a larger population could potentially make public events more
attractive targets. Population growth and devek could expose more people and property to the
impacts of an explosive or other large-scale attack.
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Depending on the motivation behind the attack, incidents will most likely be focused on so-called “soft
targets.” Protective design of buildings can reduce the risk of an active shooter incident, and if cne occurs,
can mitigate, or reduce the impacts and number of patential victims.

Risk Summary
In summary, the human conflict hazard is overall medium significance for the Region. Variations in risk by
jurisdiction are summarized in the table below, followed by key issues noted in the vulnerability assessment.

® There were no recorded incidents of active shaoters, one recorded terrorist attack, and forty-two (42)
recorded civil unrest cases in the Eastern Region, mast of which occurred in Billings; therefore, the
ranking of frequency for human conflict is rated as occasional.

o Based on potential for death, injury, and significant damage to dritical infrastructure and property,
magnitude is ranked as aitical.

» Although human conflict events can occur anywhere in the Region, individual events will typically only
impact localized cities. Past events indicate that these events in the Eastern Region have primarily
occurred in 8 dities in the Region; therefore, geographic extent of these events is rated as significant.

e Impacts on people from human conflict include injury and death, as well as psychological damage from
being in an incident.

o Impacts on property indude vandalism, theft, and damage. Total destruction of property is passible in
the case of an extreme terrorist attack.

® Significant economic damages are possible in the case of a significant terrorist attack due to repairs
and business closures.

o In a severe human conflict case, it would be posslhle lur significant disruption of critical facilities

including loss of power, transportation i p and ption of first resp
o  Unique jurisdictional vulnerability: the Gity of Billings experienced a disproportionate amount of civil
unrest.

® Related Hazards: Cyber-attack

Table 4-56 Risk Summary Table: Human Confilict

Additional Jurisdictions

Hardin, Lodge Grass Miles City had four documented civil unrest cases;
Lodge Grass had none
Medium Bearcreek, Bridger, Jofiet, | Joliet had one documented civil unrest incident
Fromberg, Red Lodge
Medium Ekalaka N/A
Medium Ismay, Miles City Miles City had four documented civil unrest cases,
Ismay had none
Medium N/A
Medium Scobey, Flaxville None
Medium Richey, Glendive None
Medium Plevna, Baker None
Medium Jordan N/A
Medium Ryegate, Lavina None
Medium Circle N/A
Mussekshell Medium Melstone, Roundup N/A
[ Powder River | Low Broadus N/A
Prairie Medium Terry N/A
Richland Medium Fairview, Sidney None
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Roosevelt Wolf  Point,  Poplar, | None
Bainville, Culberson, Froid
Rosebud Medium Colstrip, Forsyth Lame Deer had two civil unrest cases, neither
Colstrip nor Forsyth had documented human
conflict
Sheridan Low Plentywood, Medicine | None
Lake, Outlook, Wes
Stillwater Medium Columbus N/A
Treasure Medium Hysham N/A
Valley Low Glasgow, Fort  Peck, | None
Nashua, Opheim
Wibaux Low Wibaux None
Yellowstone High Billings, Broadview, Laurel | Billings experienced more than half of the total
civil unrest incidents in the Region and the only
terrorist attack, Laurel had one documented civil
unrest incident

4.2.13 Tomadoes & Windstorms

Hazard/Problem Description
Tornadoes
Tomadoes are one of the most destructive types of severe weather. According to the 2018 SHMP, a tornado
is a violently rotating column of air in contact with the ground and extending from the base of a
Until 2006, does were ized by the Fujita scale based on the tornada’s wind
speed. The Enhanced Fujita (EF) Scale was implemented in place of the Fujita scale and began operational
use on February 1, 2007. The EF scale has six categories from zero to five representing increasing degrees
of damage. It was revised to better align wind speeds closely with associated storm damage. [t also adds
more types of structures as well as vegetation, expands degrees of damage, and better accounts for
variables such as differences in construction quality. The EF-scale is a set of wind estimates based on
damage. It uses three-second estimated gusts at the point of damage. These estimates vary with height
and exp Forensic logists use 28 damage indi and up to 9 degrees of damage to assign
estimated speeds to the wind gusts. Table 4-57 describes the EF-scale ratings versus the previous Fujita
Scale used prior to 2007 (NOAA 2007).

Table 4-57  The Fujita Scale and Enhanced Fujita Scale

Fujita Scale Operational EF Scale
3-sacond gust 3-sacond EF 3-sacond
(mph) EF Numbar ' gust (mph) = Number
(] 40-72 45-78 ] 65-85 0 65-85
1 73112 79-117 1 86-109 1 86-110
2 113-157 118-161 2 110-137 2 111-135
3 158-207 162-209 3 138-167 3 136-165
4 208-260 210-261 4 168-199 4 166-200
5 261-318 262-317 5 200-234 S Over 200
Notes: EF = Enhanced Fujita F = Fujita; mph = Miles per Hour

Windstorms
Windstorms represent the most common type of severe weather. Often, accompanying severe
thunderstorms cause significant property and crop damage, threaten public safety, and disrupt utilities and
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communications. Straight-line winds are generally any wind not associated with rotation and in rare cases
can exceed 100 miles per hour (mph). The NWS defines high winds as sustainad wind speads of 40 mph or
greater lasting for one hour or longer, or winds of 58 mph cr greater for any duraticn. Windstorms are ofien
produced by super-cell thunderstorms or 3 line of thunderstorms that tysically develep on hot and humid
days. According to the 2023 SHMP, high winds can occur with strong pressure gradients or gusty frontal
passages. These winds can affect the entire State with wind spaads of mora than 75-100 mph.

For this hazard, three different dassifications of windstorms were analyzed: high winds, strong winds, and
thunderstorm winds. The most significant distinction between high winds and thunderstorm winds in the Mot Exteen

NCEI dataset is that high winds are most frequently reported in the winter months (December, January, and hacrd iaer

February) and are recorded on a zonal scale, whereas thunderstorm winds are most reported in the summer

months (June, July, and August) and recorded on a local county or city scale. Strong winds are another type Figure 473 Wind Evants in Montana by Region 19552021

of wind i igi from thund and are any wind exceeding 58 mph. Strong winds are

the least frequently documented category of wind in the Eastern Region. Despite these differences, the wind Western Eastern
Reglon Central

speeds and associated impacts from these winds are comparable.

Wind speed can also be rated on the Beaufort wind scale (Table 4-58). The Beaufort wind scale is particularly
useful for estimating wind speed in the absence of instrumentation. This HMP update uses the
aforementioned NCEI wind speed classifications and data to evaluate wind hazard extent.

Table 4-58 Beaufort Wind Scale
0 peed Descriptio
[ o1 Calm
1 1-3 Light Air
2 4-7 Light Breeze
3 812 Gentle Breeze
4 13-18 | Moderate Breeze
5 19-24 | Fresh Breeze
6 25-31 Strong Breeze
7 3238 Near Gale
8 39-46 Gale
9 47-54 | Severe Gale g
10 55-63 | Storm bl Lol
o Som s sshnon [cwes e
11 64-72 Violent Storm ©  Viokert Slom 26 €3Mn0ts [ ] Cavtom Regon
12 72-83 | Hurricane O o tietrcn ] Ve Rogen
Source: NOAA
Geographical Area Affected

and

The spatial extent rating for both tornadoes and wind hazards is can

occur anywhere in the Eastem Region. The rural, unpopulated areas of the County typically experience the
highest frequency of wind events due to the abundance of flat, open land in rural areas of the region. The
Montana State Hazard Mitigation Plan 2018 highlights that greatest monetary losses due to property
damages are likely to occur in cities with concentrated infrastructure. Figure 4-72 and Figure 4-73 display
the historic tornado and wind events in the State of Montana by region.
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Past Occurrences
The NCEI database was used to gather inf ion on histori summer weather events in the Eastem
Region of Montana. The NCEI data is a comprehensive list of oceanic, heric, and ical data

across the United States and aggregated by county and zone. It is important to note that weather events
that occurred in Crow Tribe and North Cheyenne Tribe are also included in the dataset tables down below.
However, instead of individual records, tribal data records were grouped into the nearest county. The NCEI
uses unique methods of recording various hazards. High wind and strong wind are recorded by zone rather
than by county and these datasets begin in 1996. Thunderstorm wind is recorded by county and the dataset

u.::;: starts in 1955. Tomnadoes are also recorded by county and the dataset begins in 1950. All these datasets

contain information up to March 2022.
Figura4-72  Past Tomado Events in Montana by Region (1950-2021) The NCEI database reported 4,730 windstorm events on 1,218 days and 252 tornado events on 172 days. A
Western Easten summary of these events is captured in Table 4-59. In total, over $68.4 million was lost in property damages

Reglon Central Reglor and over $10.6 million in crop losses. Eleven fatalities and 35 injuries were also reported in the Eastem

Reglon Region. It is important to note that due to the nature of the NCEI data, losses from unreported events are
not included in the dataset and some losses may be duplicated between counties; therefore, the real losses
from severe windstorms and tornadoes are likely different than what is displayed in the table below, but
estimates are useful for planning purposes.

Table4-59  Summary of Losses by Hazard in the Eastern Region

High Wind 0 3 $930,000 $0 404 1492

Strong Wind [ ) $8,000 [ a s

Thunderstorm 7 15 $25,199,200 $10,550,000 810 3233

Wind

Tornadoes 4 17 $42.279,250 $80,000 172 252

Total 1 35 $68.416,450 $10,630,000 1390 4,982
Source: NCEI

The NCEI dataset reports variation in the frequency of events across the Eastem Region. Thunderstorm
Winds are the most common type of windstorm event. The Southern Wheatland Zone experiences the
highest frequency of high wind events. Both the Southern Wheatland and Central and Southem Valley
Zones also experience a high frequency of high wind events in comparison to the other zones in the
planning area. Table 4-60 and Figure 4-74 below display a summary of high wind and strong wind events
by zone.

Table 4-60 Total High Wind and Strong Wind Events by Zone (1996 to 2022)
High Wind = Strong Wind Total

Absaroka / Beartooth Mountains Zone)
Absarokee / Beartooth Mountains (Zone)
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Eastem Carbon (Zone) 13 0 13
Eastern Roosavelt (Zong) ) R 24
Fallon Zone) 36, 0 35
Gadicld (Zone) a3 1 34
Geldan Valley {Zone) 2 ] 23
Golden Vil fshell Zone) 5 b 5
Judith Gap Zone) 69 0 &3
McCone Zonz) 65 0 65

hell Zone) 57 [} 57
Northam Big Hom (Zone) 16 0 16
Northem Rosebud (Zone) 49 0 49
Northem Stillwater (Zone) 7 0 7
Northem Valley Zone) 23 0 29
Powder River (Zone) 17 0 17
Prairie Zone) 37 0 37
Red Lodge Foothills Zone) 21 0 21
Roosevelt (Zone) 9 0 9
Rosebud (Zone) 8 1] 8
Sheridan (Zone) 61 [ 61
Southem Big Hom (Zone) 33 0 33
Southern Rosebud (Zone) 14 0 14
Southem Wheatland Zone) 101 '] 101
Stilkwater Zone) 2 Q 2
Stillwater/Carbon Zone) 13 ] 13
Vallay @Zone) 10 [} 10
Westemn Roosevelt (Zone) “ '] 44
Wheatland (Zone) 2 0 2
Wheatland/Park/Sweet Grass (Zone) 4“4 [} “
Wibaux Zone) 39 0 39
Yellowstone (Zone) 72 [] 72|
Total 1,492 5 1,497

‘Source: NCEI
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Figure 4-74 Tatal High Wind and Strong Wind Events by Zone (1996 to 2022)

Number of Events.
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Similar to high wind and strong wind, there are variations in thunderstorm wind and tomado events
between counties in the Eastem Region. Valley County experienced the greatest number of recorded events
in both thunderstorm wind and torado events. In total, there were 3,233 thunderstorm wind events since
1955 and 252 tornado events since 1950 in the Eastern Region. Table 4-61 displays a summary of these
events.
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Table 4-61 Total Thunderstorm Wind and Tornado Events by County

Thundsrstorm:
3 1
28 3
105 13
215 8
Danizls Co. 63 9
Dawson Co. 205 15
Fallon Co. 9 14
Garfield Co. 221 12
Golden Valley Co. 14 0
McCone Co. 161 9
Musselshell Co. a3 S
Powder River Co. 121 18
Prairie Co. 102 3
Richland Co. 192 13
Roosevelt Co. 236 16
Rosebud Co. 172 9
Sheridan Co. 107 10
Stillwater Co. 66 1
Treasure Co. a7 3
Valley Co. 512 39
Wheatland Co. 23 7
Wibaux Co. 76 :]
Yellowstone Co. 300 21
Total 3233 252

Source: NCEI

Figure 4-75 and Figure 4-76 display crop and property losses by county from tornado and thunderstorm
wind events. According to the dataset, Roosevelt County experienced the highest property loss and Dawsan
and Garfield Counties experienced the greatest crop loss from thundi wind events. Y

County experienced the greatest property loss from tornado events.
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Figure 4-75  Total Losses from Thunderstorm Wind by County

mProperty Losses  ® Crop Losses
Big Hom County |
Carbon County |
Carter County
Custer County [l
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Fallon County
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Richland County NI
Rooseveh County ]
Rosebud County |
Sheridan County [
Stillwater County NI
Treasure County |
Valley County [N
Wheatland County
Wibaux County [l
| s re G R |

Yellowstone County

Source: NCEL Chart by WSP
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Figure 4-77 below depicts the annualized frequency of tornada events at a county level based on the NRI.
The mapping shows a wend tewards increased likelihood in the westem and sauthern regions, particularly
in Valley and Curter Counties Counties in the eastern and northeastern partions of the Region have a
relatively lower frequency of tomadae events,

Figure 4.76  Total Losses from Tornadoes by County

iy Lass sye
g Fom Courty 1 mFropeity Lsses 1 Crop Lesses

Carbon Couaty Figure 4-78 balow depicts the annualized frequency of strong wind events at a county level based on the
1 NRL A majority ef the counties in the reg'on are ranked as modarate and modarata ta high frequency, with
i the highest fraguancy of events occurring in McCone, Richland, and Dawson Counties.
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The NCEI reported details on significant events in the Eastern Region:

e July 13, 2005: A severe bow echo raced from west to east across Roosevelt County and caused
extensive damage from Poplar to Culbertson between 8 and 9 pm. Various properties and crops
suffered from severe damage, including but not limited to two hangers from the airport were blown
off; quite a few vehicles were blown off track; homes and businesses suffered roof and siding damage;
large grain bins were destroyed; many trees were also damaged. This event resulted in $3M of property
damage.

November 12, 2007: A strong cold front moved across Western Montana and produced heavy snowfall
and high winds in the Bitterroot and Sapphire Mountains as well as high winds in the Anaconda and
Deer Lodge areas. This event resulted in $650,000 of property damage and 2 injuries.

June 20, 2010: A very moist and unstable atmosphere was in place across portions of the Billings
Forecast area during the afternoon and evening of the 20th. A moist, southeast surface flow, strong
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wind shear aloft, and ample afternoon heating provided the necessary ingredients for severe weather.
Numerous thunderstorms, some of which became rapidly severe producing tonadaes and large hail,
developed across South Central Montana. Debris from an arena impacted other nearby businesses
creating additional damage, mainly in the form of broken windows. Debris from the arena was reported
to have landed as far away as a mile from the tornado touchdown. This event resulted in $30M of
property damage.

e July27,2015: Al ; over favorable winds, and warm, moist
air all combined with an approaching strong upper-level storm system quickly developed and

intained well ized severe thund over many locations; there was also a macroburst in
the Glendive area. This event resulted in $2.5M of property damage.

* September 28, 2019: Strong east winds developed on the western side of the Whitefish and Mission
ranges as high pressure settled into north-central Montana resulting in considerable damage. Severe Figure 477 Annualizad Fraquency of Tomado Events by County
wind caused various damages, induding but not limited to damages to trees and powerlines; power c '
outages that lasted for almost two days for thousands of customers; boat and dock damage as waves Reg
reached certain heights. This event resulted in $300,000 in property damage.

Likelihood of

According to the NCEI dataset, there has been 4,982 total recorded severe windstorm and tomado events

on,1,390 days over the past 72 years in the Eastern Region; therefore, there is an average of nearly 20 days

with severe wind and tornado events per year in the planning area. This corresponds to a highly likely

prohability of occurrence. .. v

Strong wind is the least documented type of windstormin the Region and thunderstorm winds are the most
common. Based on the NCEI dataset, tornadoes are likely to occur somewhere in the Region around 3.5
times a year on average. Valley County experienced the greatest number of recorded events in both
thunderstorm wind and tornado events. The highest number of high wind events occur in the Southern
Wheatland and Southemn and Central Valley zones.

[ 038-048
Map by WSP, D National Risk Index,
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Figure 4-78  Annualized Frequency of Strang Wind Events by County Figure 4-79 and

11 3 trena currentry exists. INe KN INaUonal LIMate ASSessment aoes Not airectly aaaress cimate-cnange
impacts on summertime wind. This assessment also did not suggest a trend in wind conditions exists, nor
is anticipated. Additionally, the 2021 Montana Climate Change and Human Health report does not directly
address the issue of r high winds. | ingly, this report discusses an increase in wind
erasion of soil in wheat production, but attributes this to increased summer drought and changing
precipitation pattems, without mention of changes in wind conditions.

Potential impacts are di: d in the wull ility subsection of this hazard profile, as well as the impacts
of popul; changes and devel trends. Current variability in vulnerability by jurisdiction, based
on existing conditions, is discussed in these sections and jurisdictional annexes. Due to the uncertainty
with climate change on does and wind it would be speculative to define with further
specificity the impacts related to climate change on each jurisdiction within the Region. Future updates to
this plan should revisit this topic as scientific knowledge progresses. . - -
Potential Magnitude and Severity

To calculate a magnitude and severity rating for comparison with other hazards, and to assist in assessing
the overall impact of the hazard on the planning area, information from the event of record is used as well
as the Beaufort Wind Scale (see Table 4-58). In some cases, the event of recard represents an anticipated
worst-case scenario, and in others, it reflects common occurrence. While it is possible these estimates are
greater than actual losses due to potential duplicates in the dataset, these losses provide an understanding
of the likely magnitude in the planning area.

Overall, windstorm or tomado impacts in Eastem Region are generally Critical. While wind occurs rather
frequently in the area, most events cause little to no damage. The impact on quality of life or critical facilities
and functions in the affected area would be minimal. Injuries or deaths are possible due to wind-thrown
trees in the backcountry or from other blown debris.

Vulnerability Assessment
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Other populations vulnzrable to tornado and wind hazards indude the elderly, low-income or linguistically
isolated populations, people with life-threatening illnesses, and residents living in areas that are isolated
from major roads. Power outages due to severe wind or tomadoes can be life-threatening to those
dependent on electricity for life support. These populations face isolation and exposure during
thunderstorm wind, high wind, and tornado events and could suffer more secondary effects of the hazard.
Overall, however, the vulnerability of people to tornado and wind hazards is low

Property

p to wind: and is low most of the planning area, property in poor
condition or in particularly vulnerable locations may be susceptible to damage when these hazards do
occur. Property located at higher elevations and on ridges may be more prone to wind damage. Property
located under or near overhead powerlines or large trees may be damaged in the event of a collapse.

Older buildings in the planning area may be built to low code standards or none at all, making them more
susceptible to severe wind and tornado events. Mobile homes are disproportionately at risk due to the
design of homes. Tornadoes often create flying debris which can cause damages to homes, vehicles, and
landscape.

In the Eastem Region, property damages due to wind and tornadoes totaled over $68.4M. Reported impacts
from highwind in the planning area include damage to trees, mobile homes, roofs, power lines, and vehicles.
Critical Facilities and Lifelines

Transportation is susceptible to wind and tomado caused blockage of roads by downed trees or power
lines. Of particular concern are roads providing access to isolated areas and the elderly. Temporary loss of
utilities, most notably power, is a susceptibility. Downed power lines can cause blackouts, leaving large areas
isolated, which was reported several times in the NCEI dataset. Phone, water, and sewer system service can
be interrupted. Loss of phone connection, cellular or landline, would leave populations isolated and unable
to call for assistance.

Economy

Exposure of the economy of the Eastern Region to ill effects is somewhat different for tornado and
windstorm hazards. Windstorms are more frequent in the Eastern Region and have less intense impact
over a wider area. In contrast, tornadoes are relatively rare, effect a relatively small area, but have a well-
deserved reputation for causing intense destruction over a relatively narrow area. Both hazards expose
local economies to potential property damage, business closures, loss of services such as power and
transportation, displacement of people, loss of tourism and difficult to predict cascading effects. However,
the economy is exposed to these factors somewhat differently depending on the storm type. For example,
tornadoes are more likely to cause displacement of people, while windstorms can cumulatively cause very
expensive damage, especially to housing.

In addition, the economy of the Eastern region is susceptible to damage from exposures such as property
damage, business closures, loss of services such as power and transportation, displacement of people, and
loss of tourism. The economy is also susceptible to cascading effects caused by these exposures.

L I S S Y e A1 e e SR8 P AN Py SR S Are SE S ERE e e
tomado hazards in all Eastem Region counties. The EAL calculation takes into account agriculture value
exposed to these events, annualized frequency, and historical losses. The EAL rating is thus heavily based
on agricultural impacts.

Figure 4-81  NRI Strong Wind Expected Annual Loss Rating
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Figure 4-82  NRI Tomado Events Expected Annual Loss Rating
l Central Eastem
. Region

Map by WSP, Data Source: FEMA National Risk Index._ fema, i i K

Historic and Cultural Resources

Historic and cultural resources are exposed to tomadoes and windstorms similarly to other assets. In terms

of susceptibility, historic buildings are typically built to old building codes or no codes at all and are more

likely to sustain damage than newer buildings. This causes historic buildings and their contents to be more
Inerable to wil and than newer buildings. Historic assets within newer buildings, such

as a more recently built museum, are [ikely no more vulnerable to wind: and does than non-

historic assets.

Natural Resources

The environment is highly exposed to severe winds and tornadoes. Large swaths of tree blowdowns can
oceur, particularly in the beetle-killed forests prevalent in the region. Severe winds can spread wildfire or
even trigger wildfire near overhead power lines. Crops are also at risk of losses. The NCEI dataset reported
over $10.6 M in crop losses from windstorm and tornado events in the Eastern Region.

Development Trends Related to Hazards and Risk

All future development will be exposed to severe winds and tomadoes. The ability to withstand impacts lies
in sound land use practices and consistent enforcement of codes and regulations for new construction.
Development regulations that require safe rooms, basements, or other structures that reduce risk to people
would decrease vulnerability but may not be cost-effective given the relative infrequency of damaging
tornadoes in the Eastern Region.

The State of Montana has adopted the 2012 Intemnational Building Code IBC. The IBC indudes a provision
that buildings must be constructed to withstand a wind load of 75 mph constant velocity and three-second
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gusts of 90 mph. Buildings must be designed to withstand a snow load of 30 pounds per square foot
minimum.

Risk Summary

In summary, the and wil hazard are to be of overall high significance for the
Region. with key issues ized below. Variations in risk by jurisdiction are ized in the table
below.

e Severe windstorms (high wind, strong wind, thunderstorm wind) and tornado events are rated as having
high overall significance for the Eastemn Region

o These events can impact anywhere in the planning region; therefore, the hazard extent is rated as
extensive.

e The NCEI data reported 1,390 days with severe weather events aver 72 years, which averages to nearly
20 days a year with severe winter weather events in the Eastern Region; therefore, future occurrence is
rated as highly likely.

e The NCEI reported 11 deaths, 35 injuries, over $68.4 million in property damages and over $10.6 million
in crop damages, therefore, the magnitude is rated as aritical.

e People who are dependent on electricity and populations who work outdoors or in transportation are
most vull le to severe wind: events and does. Individuals living in mobile homes are also

isproporti ly likely to ience losses from wind and tornado events.

e Power outages and damage to buildings are frequently reported impacts to property of severe
windstorm events and tornadoes. - s

o Downed power lines resulting in communication and electricity failures are the most common impacts
on critical facilities.

e Significant economic losses are possible in the event of a severe windstorm or tomado due to
infrastructure repair and business/service disruptions.

o Related Hazards: Wildfire, Severe Summer Weather, Severe Winter Weather, Transportation Accidents

es and Windstorms

-62 Risk Summary T:
rall

Eastern Regil
8ig Hom Hardin, Lodge | None
Grass
Carbon Medium Bearcreek, None
Bridger, Joliet,
Fromberg, Red
Lodge
Carter Medium Ekalaka None
Custer Medium Ismay, Miles City | None
Crow Tribe High None
Daniels Medium Scobey, Flaxville | None
Dawson High Richey, Glendive | There have been a higher number of wind events that
resulted in losses in Dawson County
Fallon Medium Plevna, Baker None
Garfield Medium Jordan There have been a higher number of wind events that
resulted in losses in Garfield County
Golden Valley | Medium Ryegate, Lavina__| None
McCone Medium Circle There have been a higher number of wind events that
resulted in losses in McCone Coun!
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Mussels] Medium

lstone, N
Roundun
Powidar Rivar Medium Broadus Mane
Prairie Medum Teoy None
Richland Medium Fairview, Sidney | None
Roosevelt High Wolf Point, | There have been a higher number of wind events that
Poplar, Bainvilla, | resulted in losses in Roosevelt County
Culberson, Froid
Rosebud Medium Colstrip, Forsyth | None
Sheridan Medum Plentywood, None
Medicine  Lake,
Outlook, Westby
Stillwater Medium Colimbus None
Treasure Medium Hysham None
Valley High Glasgow,  Fort | There have been a higher number of wind events that
Peck,  Nashua, | resulted in losses in Valley County
Opheim
Wibaux Medium Wibaux None
Yellowstone High Billings, There have been a higher number of wind events that
Broadview, resulted in losses in Yellowstone County
Laurel

4.2.14 Transportation Accidents

Hazard/Problem Description

This hazard air portation, highway P y transportation, railway
transportation, and wild animal vehide collisions. The transportation incidents can involve any mode of
transportation that directly threatens life and which results in property damage and/or death(s)/injury(s)
and/or adh ly impact a ity’s capabilities to provide services. Incidents involving
buses and other high occupancy vehides could trigger a response that exceeds the normal day-to-day
capabilities of response agendies.

Air Transportation

An air transportation incident may involve a military, commercial or private aircraft Airplanes and
helicopters are used to transport passengers for business and recreation as well as thousands of tons of
cargo. A variety of circumstances can result in an air transportation incident; mechanical failure, pilot error,
enemy attack, terrorism, weather conditions and on-board fire can all lead to an air transportation incident.

Highway Transportation

Highway transportation incidents are complex. Contributing factors can include a roadway’s design and/or
pavement conditions (e.g., rain, snow, and ice), a vehicle's mechanical condition (e.g., tires, brakes, lights), a
driver’s behavior (e.g., speeding, inattentiveness, and seat belt usage), the driver’s condition (e.g., alcohol
use, age-related itions, physical impai and driver il ion by using a wireless device. In fact,
the driver's behavior and condition factors are the primary cause in an estimated 67 percent of highway
crashes and a contributing factor in an estimated 95 percent of all crashes.

Railway Transportation
A railway transportation incident is a train accident that directly threatens life and/or property, or adversely
impacts a ity's ilities to provide services. Railway incidents may indude
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collisions and highway/rail crossing accidents. Train incidents can result from a variety of
causes; human error, mechanical failure, faulty signals, and/or problems with the track. Results of an incident
can range from minor “track hops” to catastrophic hazardous material incidents and even human/animal
casualties.

Waterway Transportation
A waterway incident is an accident involving any water vessel that threatens life, property, or adversely
affects a ity’s capability to provide services. y incidents primarily involve

pleasure watercraft on rivers and lakes. Waterway incidents may also indude events in which a person,
persons, or object falls through the ice on partially frozen bodies of water. Impacts indude fuel spillage,
drowning, and property damage.

Wild Animal Vehicle Collisions

Wild animal vehide collisions consist of any roadway transportation accident where an animal is involved
in the accident. These accidents typically occur at dusk, from 6pm-9pm, when deer and other wildlife are
most active and when the visibility of drivers decreases. Deer are the most common wild animal involved in
roadway transportation accidents in the United States and in the Eastem Region.

Geographical Area Affected

All counties in the Eastem Region are prone to transportation incidents. Due to transportation accidents
typically ing along or near airports, the significance rating for the geographic
area affected in the Eastem Region is rated as significant (10-50% of planning area). Roads with frequently
reported roadway transportation accidents in the Eastern Region include Highway 2, Highway 12, US. Route
191, Interstate 90, and Interstate 94. The BNSF raitway is the most significant railway running through the
Eastern Region; therefore, the counties that contain the BNSF railway will be more [ikely to experience
railway accidents. The Eastern Region is also home to Billings Logan International Airport, as well as several
smaller regional or general aviation airports, any of which could be the location of an aircraft accident.
However, documented aircraft crashes have happened across the planning area and are most frequently
documented as being small civilian aircrafts.

Past Occurrences

Air Transportation Incidents:

The National Transportation Safety Board (NTSB) reported 505 air transportation incidents in the State from
1964 to 2018. Figure 4-83 displays the annual trends of total fatal air transportation accidents. The greatest
number of incidents were reported in 2006 with 32 total incidents. Since 2001, there has been a significant
increase in the number of events reported. Most crashes have been small, private planes. Small Cessna and
Piper aircrafts were frequently reported in the dataset.

e
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Figure 4-83  Annual Aircraft Incidents in the State of Montana
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Highway Transportation Incidents:

The Montana Department of Transportation’s Office of Traffic and Safety maintains traffic crash statistics
and location maps by county. Table 4-63 and Figure 4-84 shows the trend of crashes in the Eastern Region
between 2016 and 2020. This dataset was extracted from the MDT's Crash Database compiled for the
purpase of safety enhancement of potential accident sites, hazardous roadway conditions, or railway-
highway crossings. The dataset has reported 26,984 road transportation events over the course of 4 years
across the counties in the Eastern Region. Yellowstone County had the greatest number of reported crash
events by far, with a total of 16,475 reported events, comprising 61% of the total incidents in the Region
from 2016- to 2020.

Table 4-63 Roadway Crash Statistics by County in the Eastern Region (2016-2020)

782
Carbon 966
Carter 68
Custer i
Daniels 78
Dawson 1153
Fallon 87
Garfield i
Golden Valley 95
McCone 134
Musselshell 342
Powder River 227
Prairie 307

Montana Eastem Region Hazard Mitigation Plan
Hazard Identification and Risk Assessment

Number of Accidents (2016-2020)

‘Source: Montana Department of Transportation 2016-2020

Figure 4-84  Roadway Crash Statistics by County in the Eastern Region (2016-2020)
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The Montana DoT also reported crash severity from 2011 to 2020 for the entire state of Montana. Figure
4-85 displays the temporal trends of crash severity. Throughout the state, accidents with no injury are most
commonly reported, followed by accidents with minimal injuries. Since 2011, 499 fatal crashes have been

reported across the state and 858 serious injury crashes. There is an average of 49.9 fatal crashes per year
in the State of Montana.
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Figure 4-85  Roadway Crash Severity in Montana (2011-2020)
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Wildlife Car Accidents

The Montana DoT also documented the number of accidents caused by wildlife and the animal carcasses
recovered. Montana DoT emphasizes that this dataset is best used to identify patterns in wildfire car
accidents, but the data is incomplete due to not all carcasses being reported on a regular schedule or some
carcasses not being reported at all. According to the Montana DoT dataset, there were 28,652 wildlife car
accidents from 2016 t02020. Figure 4-86 displays the animal carcass data by county in Montana. Most of
the Eastern Region has experienced between 1-348 wildlife car accidents, however, Carbon, Custer, and
Dawson County have experienced significantly more.

Martana Eactern
Hazard kdar

Figure 4-86  Wildlife Crash Statistics by County in Montana (2016-2020)
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Figure 4-87 displays a breakdown of the crashes by species of animal invalved. Whitetail deer was by far
the most reported animal with 19,203 incidents in the past 4 years, followed by mule deer in second place
with 6,325 repartad incidents.

Figure 4-37  Wildlife Crash Statictics by Carcass Type in the Montana (20156-2020)
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The Montana DOT also reported on the date that these wildlife accidents occurred. Figure 4-88 displays the
temporal trends of these crashes. The greatest frequency of events occurs in the months of October and
November. This is likely because deer mating season occurs at this time of year and therefore, they are
more active and likely to wonder onto roadways. Accidents with deer are most likely to occur from 6 pm ~
9 pm due to the crepuscular nature of deer, meaning that they are most active during twilight.
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Figure 4-88  Wildlife Crash Statistics by Month in Montana (2016-2020)
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Montana has a number of glacial-fed lakes and free-flowing rivers that provide opportunities for tourism
and recreation. Several major rivers in the Eastern Region include the Yellowstone River and Missouri River.
Fort Peck Lake also provides space for outdoor recreation in the Eastern Region. With extensive
opportunities for water recreation in the state, there are assodiated risks including boating accidents and
drownings.

The USS. Coast Guard documents annual recreational boating statistics across the United States. Table 4-64
below displays information from the annual reports for the State from 2017 t02021. In total, 82 accidents
have been reparted in Montana over the past 5 years, resulting in 32 deaths and 41 injuries, as well as
$450,925.95 in property damages.

Table 4-64 Boating Accidents by Year in Montana (2017-2021)

Non- |  Property I B
I
Fatel | iDkmage 10| Total Deaths Injured D-mlgn

2021 6 6 12 S 7 §!

2020 9 9 20 7 13 $178,600.00

2019 6 3 13 5 8 $59275.95

2018 6 4 22 13 9 $144,900.00

2017 3 4 6 2 4 $12,100.00

Total 30 25 73 32 41 $450,925.95
Source: US. Coast Guard 2017-2021 Recreational Boating Statistics.
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q Likelihood of

Overall, transportation accidents are all but certain to occur on a yearly basis; therefore, the
frequency/likelihood of occurrence is rated as highly likely for the Eastern Region. Air traffic overall is more
limited and any planes that crash are likely to be small planas with no more than a pilot and potentially one
to a few passengers. However, since there are many commercial planes that fly over the Eastern Region,
there is always a chance for a major crash. More pecple are utilizing air travel now than in tha past The
NTS8 documented 505 aircraft accidents over 54 years, which averages over 9 aircraft accidents per year
across the region. The trend of increasing numbers of people flying is likely to continue as will the
crowdedness of airports and the skies abave Montana.

Although traffic engineering, inspection of traffic facilities, land use management of areas adjacent to roads
and highways, and the readiness of local response agencies have increased, highway incidents will continue
to occur. As the volume of traffic on the state’s streets, highways, and interstates increases, the number of
traffic accidents will likely also increase. The combination of large numbers of people on the road, wildlife,
unpredictable weather conditi potential hanical probl and human error always leaves the
potential for a transportation accident open. Local jurisdictions should continue to look at where traffic
signals and speed limit changes are needed to protect the public. Montana DoT reported 26,984 roadway
traffic accidents from 2016 to 2020 in the Eastern Region, or an average of 6,746 accidents per year.
Collisions involving wildlife is commonly reported in Montana. The Montana DaT carcass database reported
28,652 accidents resulting in an animal carcass from 2016 to 2020, or an average of 7,163 accidents a year.

Many ponds, rivers, and lakes are used for mneatmn. including angling, boating, and swimming. The
number of users of Montana lakes and rivers is i ing with i tourism and population growth in
the area. Minor incidents involving one or two baats and/or individuals can occur that tie up response
resources and cause death and il |nJury are possible but unlikely each year. Incidents will be recreational-
related, as opposed to related, because the are too small to support barges.
Waterway accidents are less likely to occur than roadway incidents. However, the U.S. Coast Guard reported
82 waterway accident events from 2017 to 2021 across the State of Montana, or an average of 16 events
peryear.

Based on the available inf ion, the p ility of air P ion, highway, waterway, or railway

mcndenl that directly !hreatens life and whn:h results in property damage and/or death(s)/injury(s) and/or
ly impact a s capabilities to provide services is “Highly Likely” as myltiple

occurrences happen each year.

Climate Change Considerations

If projections regarding milder winters come to fruition, dimate change impacts may reduce the number of
transpartation incidents associated with some severe weather. However, if ice occurs, rather than snow, this
could result in higher incidents of weather-related accidents. Extreme heat can also impact the performance
of motorvehicles, especially planes (McFadden, 2021). Increasing temperatures due to climate change could
therefore pose threats to aircrafts.

Potential Magnitude and Severity

The U.S. Department of Transportation Federal Highway Administration issued a technical advisory in 1994
providing suggested estimates of the cost of traffic crashes to be used for planning purposes. These figures
were converted from 1994 dollars to 2020 dollars. The costs are listed below in Table 4-65. Injuries and
deaths are also impacts of transportation accidents. While transportation accidents are frequent in the
Eastern Region, most accidents result in minor property injuries to vehidles involved; therefore, the
magnitude ranking for transportation incidents in Eastern Region is fimited.
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Table 4-65 Costs of a Traffic Crash
Cost per injury (In 2020 5)

Source: US. DOT Federal Highway Administration Technical Advisory T 75702, 1994. Adjusted to 2020 dollars

Vulnerability Assessment

All peaple are vulnerable to transportation accidents in the Eastern Region. Travelers, truckers, delivery
personnel, and commuters are always at risk on the road. During rush hours and holidays the number of
people on the road is s»gmﬁranuy hlgher Thls is also true before and after major gatherings such as sporting
events, concerts, and and b of the ity are less vulnerable unless
they are in the roadway. Any |nd|vudua| incident will have a direct impact on only a few people. Individuals
involved in a transportation accident can have cuts, bruises, broken bones, loss of limbs, and death. Itis alsa
common for individuals involved in an accident to experience psychological effects from a severe accident.

Not all people are equally vulnerable to transportation incidents. According to a study, An Analysis of Traffic
Fatalities by Race and Ethnicity 2021, by the Govemors Highway Safety Association, found that traffic
fatalities are more common in low-income areas and among Native and Black Americans. The study found
that in 2020, total traffic deaths in the United States rose by 7.2%, but total traffic deaths-among Black
Americans increased by 23%. The study reported several reasons for this, induding poor road quality in
low-income areas, pedestrians being disproportionally Black, and bers of the low-income population

being unable to stay home from wark during the pandemlc

All property is le to p ion accidents, induding the modes of transportation themselves
and all jated i Roadway accids can impact surrounding infrastructure, induding
surrounding buildings, poles, or ils. Railway accid frequently result in damages to the railway
tracks which can be expensive to repalr and result in delays in the transportation of goods. Aircraft accidents
i ly result in d or d planes, as well as damage to infrastructure in the landing area.
Boating incidents can cause extensive damage to ships, bridges, and docks.

Critical Facilities and Lifelines

Transportation accidents can result in delayed responses for emergency vehides and severe or multi-car
accidents can put a strain on response services and hospital capacity. The transportation of goods can also
be delayed due to road closures from an accident. Power outages are ako possible due to damages
infrastructure.

Economy

There are significant economic impacts likely to result from transportation accidents. Cost of repairing
property and hospital bills for those impacted by the accident can be substantial. The U.S. DoT reported the
estimated cost of a fatality is over $4.6 million in damages. Additionally, lost revenue from business

i and di ions in the p ion of goods can be signil

Historic and Cultural Resources
Historic and cultural resources are equally vulnerable to transportation accidents as other types of property.

Natural Resources
The impacts of ion accidents to natural are typically minimal. These accidents can result

in debris and fuel leakage into the environment, which can harm the surrounding ecosystem. Trees and
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other landscaping can be damaged when a vehide leaves the roadway. Wildlife is also at risk to injury or
death due to vehicles on the road. Significant threat to natural resources could occur if a transportation
accident involving hazardous materials occurs.

Development Trends Related to Hazards and Risk

Increasing roadway infrastructure and number of cars an the road will likely result in an increase in the
number of transportation accidents in the Eastern Region. Increase in air travel is ikely te continue and
therefore the increase in number of aircraft disasters. Construction and re-routing of local roads also
increases the chances of a traffic accident.

Risk Summary

In summary, the transportation accidents hazard is considered to be overall medium significance for the
Region. Variations in risk by jurisdiction are summarized in the table below, as well as key issues noted in
the vulnerability assessment.

® These events typically impact areas along roadways, railways, waterways, or near airports; therefore, the
hazard extent is rated as significant.

s The data sources used for each type of transportation accidents reported significantly more than one
accident a year, therefore, frequency is rated as highly likely.

*  While transportation accid ly occur, most accid
involved and therefore magnitude is ranked as limited.

e People who workin transportation and spend extensive time on the road, such as truck drivers or deliver
drivers, are most likely to experience transportation accidents. Studies have found that Black and Native
Americans are disproportionately likely to be involved in a transportation accidents and accidents are
more likely to occur in low-income areas.

© Transportation accidents are likely to cause damage to the vehicles involved as well as surrounding
infrastructure. First responder services may be delayed due to multi-car pileup accidents or significant
train derailments.

e Significant economic losses can result from business interruptions due to delays in the transportation
of goods and from repairs to portation vehicles and infr e

o Critical infrastructure such as bridges and major roads can be blocked off or dosed due to major
roadway accidents. Railroads can also be dosed for extended periods of time due to track damage,
which would limit the movement of goods in and out of the areas impacted.

® The frequency of transportation accidents is frequent across jurisdictions, but some counties such as
Yellowstone County are likely to experience greater losses due to larger populations and greater
concentration of transportation systems.

® Related Hazards: Hazardous Materials Accident

impact only the people and vehides

Table 4-66 Risk Summary Table: Transportation Accidents

Easter Region | Medium

Big Hom Low Hardin, Lodge Grass Railway in Big Horn County, through
Hardin and Lodge Grass
Carbon Low Bearcreek, Bridger, N/A
Joliet, Fromberg, Red
Lodge
Carter Low Ekalaka N/A
Custer Low Ismay, Miles City Railway through Miles City; I-34 crosses
county
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Jurisdiction e Ao Jurisdictional Differences?

Crow Tribe Low Studies have shown Native American
populations may be at increased
wulnerability for traffic accidents |

Daniels Low Scobey, Flaxville None

Dawson Low Richey, Glendive Railway through Glendive; I-94 crosses
county

Fallon Low Plevna, Baker Railway through Plevna and Baker,
Highway 12 crosses coun!

Garfield Low Jordan None

Golden Valley Low Ryegate, Lavina Railway crosses count

McCone Low Circle N/A

Musselshell Low Melstone, Roundup Highways 12 and 87 intersect in central

i County

Powder River Medium Broadus N/A

Prairie Low Terry. Railway through Terry; I-94 crosses county

Richland Low Fairview, Sidney None

Roosevelt Low 'Wolf Point, Poplar, Raitway through Wolf Point and Poplar;

Bainville, Culberson, Highway 2 crosses county
Froid

Rosebud Low Colstrip, Forsyth Railway through Forsyth; |-94 crosses
county

Sheridan Low Plentywood, Medicine | Railway through County, crosses through

Lake, Outlook, Westby | muttiple towns

Stillwater Medium Columbus Railway through County; I-90 crosses
count

Treasure Low Hysham Railway through Hysham; |-94 crosses
county

Valley Medium Glasgow, Fort Peck, Raitway through Valley County,

Nashua, Opheim
Wibaux Low Wibaux None
Yellowstone Medium Billings, Broadview, Billings is the largest city in the State, and
Laurel Yellowstone County is the most populous.
county. This high level of traffic volume
coupled with extensive transportation
infrastructure of muktiple modes gives
County the
of incidents by far in the region

4.2.15 Volcanic Ash
Hazard/Problem Description

A volcano is a vent in the earth’s crust, or a mountain formed by the eruption of subsurface material
including lava, rock fragments, ash, and gases, onto the earth’s surface. Volcanoes produce a wide variety
of hazards that can damage and destroy property and cause injury and death to people caught in its path.
These hazards related to volcanic activities indude eruption columns and clouds, volcanic gases,
lava/pyroclastic flows, volcanic landslides, and mudflows or debris flows (called lahars). Large explosive
eruptions can cause damage several hundred miles away from the volcano, primarily from ashfall.

Volcanic eruptions are generally nat a major concern in Montana due to the relatively low probability of
events in any given year. However, Montana is within a region with a significant component of volcanic
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activity and has experienced the effects of volcanic activity as recently as 1980 during the eruption of Mount
St Helens in the State of Washington.

Based on the evidence of past activity, volcanoes can be considerad “active”, "dormant”, or “extinct.” “Active”
volcanoazs usually have evidence of eruption during historic times. Volcanoes have a wide degree of
variahility in their eruptions, from mild lava flows to larg2 explosions that eject tons of material and ash into
the air. Tha degree of volcano hazard depends largely on if thz volcano has a reasonable probability of
erupting, the nature of the eruption, and the associated hazards that may be triggered. There are 20 active
or potentially active volcanaes in the United States. The two valcanic centers affecting Montana in recent
geologic time are: 1) the Cascade Range of Washington, Oregon, and Californiz; and 2) the Yzllowstone
Caldera in Wyoming and eastem Idaho. Based on the historic trends of past eruptions, volcanic eruptions
in the Cascade Mountains are more likely to impact Montana than Yellowstone eruptions. The primary effect
of the Cascade volcanic eruptions in Montana would be ash fall.

The distribution of ash from a violent eruption is a function of the weather, particularly wind direction and
speed and atmospheric stability, and the duration of the eruption. As the prevailing wind in the mid-
latitudes of the northem hemisphere is generally from the west, volcanic ash is usually spread eastward
from the volcano. Exceptions to this rule do, however, occur. Ash fall, because of its potential widespread
distribution can result in significant volcanic hazards.

According to the U.S. Geological Survey, Yellowstone National Park has been identified as a prominent hot
spot for geologic activity. The hot spot is presumed to exist under the continental crust in the region of
Yellowstone National Park and northwestern Wyoming. Large calderas under the park were produced by
three gigantic eruptions during the past two million years, the most recent of which was approximately
600,000 years ago. That particular volcanic eruption blasted molten rock into the air at 1,000 times the
volume of the 1980 Mount St. Helen’s eruption subsequently collapsing to create the Yellowstone Caldera
(Tracking Changes in Yellowstone's Restless Volcanic System, USGS Website). Ash deposits from these
volcanic eruptions have been mapped in lowa, Missouri, Texas, and northem Mexico. Thermal energy from
the hot spots fuel hot pools, springs, geysers, and mud pots in the park today. According to recent surveys,
parts of the Yellowstone region rise and fall as much as 1 centimeter a year, indicating the area is still
geologically active (Kious, Jacqueline and Robert Tiling ND). However, these measurable ground
movements, which most likely reflect hydrothermal pressure changes, do not necessarily signal renewed
volcanic activity in the area.” (Kious, Jacqueline and Robert Tilling ND)

Geographical Area Affected
The geographical extent of volcanic ash is extensive. All areas of the Eastern Region would be affected by
a volcanic eruption of the Yellowstone caldera. According to the 2018 Montana SHMP, western and
southwestern Montana are most vulnerable to eruptions and ashfall from the Cascade Volcanoes. As shown
in Figure 4-89 below, almost all of the state of Montana has been covered with volcanic ash at some point
in the recent geologic history.
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Figure 4-89  Areas of the United States once covered by volcanic ash from major eruptions

Miles
Source: US. Geclogical Survey

Past Occurrences

Since the late 1700s, volcanic eruptions in the continental United States have occurred in Oregon,
Washington, and California. The most recent volcanic activity in the Yellowstone region accurred 70,000
years ago in the form of a lava flow. However, the volcanic ash fallout from the eruption of Mount St Helens
in 1980 was the most recent occurrence of volcanic activity to impact the region. L.ocal news sources
reported the sky appeared to be foggy, and a thin layer of gritty, dull, grey powder was deposited in many
areas of Montana. The 2018 Montana SHMP notes travel was restricted in western Montana for over aweek
because of concerns for public health, and that the main hazards associated with ash were reduced visibility
(resulting in closed roads and airports), dogging of air filters, and a health risk to children, the elderly, and
people with cardiac or respiratory conditions.

q ikelihood of

The frequency of volcanic as in the Eastern Region is ranked as unlikely. Ashfall from a Cascade Volcano is
the primary hazard to which the State may be vulnerable in the future. Future eruptions in the Cascades are
certain and have occurred at an average rate of 1-2 times per century during the last 4,000 years. Seven
volcanoes in the Cascades have erupted in the last 200 years. The next eruption in the Cascades could affect
hundreds of thousands of people. The effect in Montana would depend on the interaction of such variables
as source location, frequency, magnitude and duration of eruptions, the nature of the ejected material and
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the weather conditions. Therefore, the entire State may be considered vulnerable to ashfall to some degree
in the event of a volcanic eruption.

Three major periods of activity in the Yellowstone system have occurred at intervals of approximately
600,000 years, with the most recent occumring about 600,000 years ago. The evidence available is nat
sufficient to confimm that calderas such as the one in Yellowstone erupt at regular intervals, so the amount
of time elapsed is not necessarily a valid indicator of imminent activity. There is no doubt, however, that a
large body of molten magma exists, probably less than a mile beneath the surface of Yellowstone National
Park. The presence of this body has bean detectad by scizntists who discovered that earthquake waves
passing beneath the park behave as if passing through a liquid. The only liquid at that location that could
absorb those waves is molten rock. The extremely high temperatures of some of the hot springs in the park
further suggest the existence of molten rack at shallow depth. A small upward movement in the magma
could easily cause this magma to erupt at the surface. If a major eruption occurred, the explosion would be
“comparable to what we might expect if a major nuclear arsenal were to explode all at once, in one place”
(Roadside Geology of Montana, Alt and Hyndman, 1986).

Climate Change Considerations

While dlimate change is nat expected to impact the size or freq of i th by
can have a huge impact on dimate. Eruptions can inject millions of tons of gases and debris into the
atmosphere, which can circulate far away from the incident site and disrupt normal dimate pattems. Large-
scale volcanic activity may only last a few days, but the massive outpouring of gases and ash can influence
dimate pattemns for years, influencing both heating and cooling.

For example, the 1883 eruption of the Krakatoa volcano in Indonesia resulted in far reaching global dimate
impacts, with the average summer temperatures in the Northern Hemisphere falling by 0.72 degrees
Fahrenheit the year after the eruption. The 1815 Mt. Tambora eruption, also in Indonesia, was the deadliest
volcanic eruption in recorded history. It also led to global climate impacts resulting in 1816 being referred
to as “the Year Without a Summer”. According to NASA, average global temperatures dropped with frast
and snow experienced in the middle of summer as far away as New England and Europe, leading to massive
crop losses and famine. A similar scale eruption of the Yellowstone Caldera would also likely eject massive
amounts of gasses which would affect the global dimate, as well as the Eastern Montana.

Potential Magnitude and Severity

The potential magnitude and severity of volcanic ash is limited. Populations living near volcanoes are most
vulnerable to volcanic eruptions and lava flows, although volcanic ash can travel and affect populations
‘many miles away and cause aviation issues. The USGS notes specific characteristics of volcanic ash. Volcanic
ash is composed of small, jagged pieces of rocks, minerals, and volcanic glass the size of sand and silt. Very
small ash particles can be less than 0.001 millimeters across. Volcanic ash is not the product of combustion,
like the soft fluffy material created by burning wood, leaves, or paper. Volcanic ash is hard, does not dissolve
in water, is extremely abrasive and mildly corrosive, and conducts electricity when wet.

Volcanic ash is formed during explosive volcanic eruptions. Explosive eruptions occur when gases dissolved
in molten rock (magma) expand and escape violently into the air, and also when water is heated by magma
and abruptly flashes into steam. The force of the escaping gas violently shatters solid rocks. Expanding gas
also shreds magma and blasts it into the air, where it solidifies into fragments of volcanic rock and glass.
Once in the air, wind can blow the tiny ash partides thousands of miles away from the volcano.

Cataclysmic eruptions of the Yellowstone volcane 2.0, 1.3, and 0.6 million years ago ejected huge volumes
of rhyolite magma; each eruption formed a caldera and extensive layers of thick pyrodastic-flow deposits.
The calderais buried by several extensive rhyolite lava flows that erupted between 75,000 and 150,000 years
ago.
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Figure 4-30 Historic Volcanic Eruptions Measured on the Volcanic Explosivity Index Scale
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Historic eruptions measured on the Volcanic Explosivity Index scale. Red
spheres Indicate the volume of ash ejected. Image adapted from USGS.

Vulnerability Assessment

People

All people in the planning area are potentially exposed to volcanic ash fallout, as well as indirect effects of
volcanic ash. Direct exposure to volcanic ash can be reduced, though not eliminated, for pecple inside
buildings.

People are susceptible to complex health risks, related to both the physical effects of ash and secondary
impacts related to disruption caused by the ash fallout. The health impacts of volcanic ash are complex. The
abrasiveness of the volcanic ash particles can scratch the surface of skin and eyes and in general cause
discomfort and inflammation. Inhaling volcanic ash can cause a wide range of health impacts, including
death. The Intemational Volcanic Health Hazard Network (IVHHN) provides a good re!erence to the current
research and information on the health hazards and impacts of volcanic eruptions

Populations that are especially vulnerable include children, the elderly, and individuals with cardiac and
respiratory considerations. The US Department of Health and Human Services tracks Medicare benefidaries
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who rely on electricity-depending medical equi such as ventil oxygen

and implanted cardiac devices. Many of these same individuals will be vulnerable to effects of volcanic ash.

Property

Virtually all property is potentially exposad to voleanic ash. Building exteriors and property located outdoors
are exposed to a greater dagree, but property focated indoors is also exposad. In fact, tha USGS website on
impacts & mitigation of volcanic ashfall impacts contains a page dedicated to indoor deanup procedures

tpsy i ani inside html).

Susceptibility of property to damage caused by exposure to volcanic ash hazards is variable but potentially
extensive. Paint in general and especially on cars is susceptible to the abrasive nature of volcanic ash. Non-
structural elements of rooftops, such as gutters and drains, are susceptible to damage from as little as a few
millimeters of ashfall. Gutters tend to collect ash from the rooftop, can become blocked, and collapse from
the weight, especially when the ash becomes wet. In extreme cases, roofs have collapsed from the weight
of wet ash.

Building interiors can also be susceptible to damage from ash. Ash may dog ventilation grills and cooling
fans, which may cause overheating of hulldmgx Ash :zrtamty passes !hmugh ventilation systems and can

coat interior surfaces. Some el is such as keyboards and mice.
Hard drives, however, are well sealed and not pam:ularly sus:ephble to damage. Damage may become
apparent months or years later due to ion that is ch d by as|

Generally speaking, nearly everything is exposed to ashfall hazards and susceptibility to damage is
extensive. Cleanup is complex, difficult, and expensive. After the Mount Saint Helen eruption in 1980
extensive cleanup efforts were required throughout Montana. Vulnerability of property to ash is high butis

fortunately muted hat by the low p ility of ashfall
Critical Facilities and Lifelines

Critical facilities and infrastructure are most vulnerable to the effects of ashfall. As stated earier, nearly
everything is potentially exposed to volcanic ash following an eruption. As is the case with property,
susceptibility is wniespread The supply of electricity is susceptible to ashfall. Air intakes for backup

are also p to ing clogged by airbome ash post eruption. Telephone and radio
communications can also be susceptible to interruption due to ashfall.

Potable water supply can be susceptible to ash. Water treatment is susceptible to decreased quality of raw
water sources, both from increased turbidity and from chemical changes in the water, both caused by ash.
Cleanup also creates a high demand for water, which puts additional stress on the water supply.

Stormwater systems collect great amoun's of ash from a broad area and can become clogged and cause
surface flooding. Clearing und ion of ash in systems can be extremely

difficult. Pumps used in systems are especially ptible to damage from volcanic ash.

Wastewater collection systems are also susceptible to damage from ashfall. Buildup of ash in drainage
systems can result in stormwater flooding. Ash-laden sewage that makes its way to wastewater treatment

plants can cause mechanical damage and, if it makes it further through the system, it will settle and reduce
lhe :apacnty of hlologmal reactors, increasing the volume of sludge and changing its composition.

fi is also vulnerable to the impacts of ashfall. Roads, highways, and airport
runways can be made impassable due to the slippery ash and reduction of visibility. The abrasive volcanic
ash can have damaging effects on aircraft, notably causmg the engine(s) to stall. Volcanic ash can also lead
to the failure of critical navigational and

P

Economy
Virtually everything that affects the economy is potentially exposed to volcanic ash. The economy is
susceptible to both the direct costs of damage and cleanup, as well as indirect effects of reduced economic
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activity following ashfall. The economy can be impacted for years followii igni ashfall. Vul ili
is difficult to calculate but is fortunately muted to a large degree by the Inw probability of ashfall occurring.
Historic and Cultural Resources

Al historic and cultural resources are potentially exposed to ashfall. Historical buildings and historical assets
within and outside of buildings all are susceptible. Terrestrial and especially aquatic ecosystems are
wvulnerable to ashfall, which damages recreation and tourism.

Natural Resources
Volcanic ash can collect carbon dioxide and fluorine gases that can be toxic to humans and have significant
xmpacts on the natural environment. Windblown ash can spread and pollute areas that had previously been

is also vulnerable to the impacts of ashfall. Ashfall can result in decreased plant

b thesis and reduced pollination, i ing the overall ive population in the region. Visual
|nspectxon of vegetation in a large area of the State of Washington impacted by the Mount Saint Helens
eruption showed three broad ies of plant (1) Break due to the weight of ash (2)

physiological changes such as decreased plant growth and (3) chemical damages to the leaves (Ayris,
Delmelle, 2012).
Water bodies are also vulnerable to the effects of ashfall and can cause chemical changes that can affect

water quality. The following table from the USGS Volcanic Ashfall Impacts Working Group show the typical
effects of ashfall on the quality of surface waterbodies.

Table 4-67 Typical Effects of Ashfall on the Quality of Surface Water Bodies

Ash suspended in water will increase turbidity in lakes, reservoirs, rivers, and streams. Very fine
Turbidity ash will settle slowly, and residual turbidity may remain in standing water bodies. In streams, ash

continue to be mobilized by rainfall events, and lahars may be a hazard in some reg
Acidity (pH) Fresh ashfall commonly has an acidic surface coating. This may cause a slight depression of pH
3 ly below pH 6.5)in low-alkalinity surface waters.
Fresh ash has a surface coating of soluble salts that are rapidly released on contact with water.
The most abundant soluble elements are typically Ca, Na, K, Mg. Al CL S and F. Compositional
changes depend on the depth of ashfall and its *cargo’ of water-soluble elements; the area of the
catchment and volume available for dilution; and the pre-existing composition of the water
body.
4ln rivers and streams, there will be a short-lived pulse of dissolved constituents.
4In lakes and reservoirs, the vokime is usually large enough that changes in composition are not
discemible.
The constituents most fikely to be elevated above background levels in natural waters are Fe, AL
and Mn, because these are normally present at very low levels. Thus, water is likely to become

due to ion or a metalfic taste before it becomes a health hazard.
Source: USGS Volcanic Ashfall Impacts Working Group, i Ash Imoacts & Mitigation - Watar
Trends Related to Hazards and Risk

All development that occurs in the planning area will be exposed to volcanic ash hazards. Susceptibility is

idespread. Overall, vulnerability of devel to ashfall is high, but muted to some extent by the low
probability of occurring.
Risk Summary
Overall volcanic ash is idered a low signil hazard th hout the Eastern Region due to the long
recurrence intervals between events. While low probability, effects can be widespread and cause serious
impacts.
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® Effects on people: Serious adverse health impacts can occur, such as scratches and abrasion to the skin
and eyes from direct contact with ash, and ultimately death potentially if ash is inhaled and cements in

S,

n property: exterior of buildings can have avrasive demage to raofs and guiters can be blacked,
and the collapse of roofs if too much ash accumulates

o cHects on the economy: eshiall can lead to disructions in the tourism indus!
of travel and access to affacted areas, as aell as massive to agriclty
occur during the growing seasen.

» Effects on critical facilities and infrastructure: ash can sericusly damage elactrical and machanical
components of infrastructure, disrupt air travel and EMS/first respender oparations, and lead to backups
and damage cfwaslewatﬂr syslems

*  Unique jurisdictit 1 y: the vulnerability is largely uniform as this hazard would likely result
in impacts on a large scale, regmnmde manner.

* Related hazards: earthquake

Table4-68  Risk Summary Table: Volcanic Ash

Eastern Region Low
| Big Hom Low Hardin, Lodge Grass None
Carbon Low Bearcreek, Bridger, None
Joliet, Fromberg, Red
Lodge
Carter Low Ekalaka None
Custer Low. Ismay, Miles City None
Crow Tribe Low None
Daniels Low Scobey, Flaxville None
Dawson Low Richey, Glendive None
Fallon Low Plevna, Baker None
Garfield Low Jordan None
Golden Valley Low Ryegate, Lavina None
McCone Low Circle None
Musselshell Low Melstone, Roundup None
Powder River Low. Broadus None
Prairie Low Terry None
Richland Low Fairview, Sidney None
Roosevelt Low Wolf Point, Poplar, None
Bainville, Culberson,
Froid
Rosebud Low Colstrip, Forsyth None
Sheridan Low Plentywaod, Medicine | Nene
Lake, Outlook, Westby
Stillwater Low Columbus None
Treasure Low Hysham None
Valley Low Glasgow, Fort Peck, None
Nashua, Opheim
Wheatland Low Harlowton, Judith Gap None
Wibaux Low Wibaux None
Yellowstone Low Billings, Broadview, None
Laurel
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4.2.16 Wildfire

Hazard/Problem Description

As defined by the National Wildfire Coordinating Group (NWCG), a “wildland fire" is any non-prescribed,
non-structure fire that occurs in the wildland” (NWCG 2012). Eastern Montana's semi-arid to mesic climate,
rural setting, variable terrain makes most of the region vulnerable to frequent and potentially severe wildfire.
As such, wildfire is an ongoing concern for the residents of eastem Montana. The two main types of wildfires
affecting the Eastern Region are land fires (wildfires on land) and forest fires (wildfires
occurring within a forest); however, while infrequent, wildfires can also occur in agricultural areas. Fires can
occur at any time of the year in Montana, but historically, the fire season extends from spring to fall, with
large fires being more common in the later summer months and early fall months when fire conditions are
more probable. Prime wildfire ditions occur when lated fuels become sufficiently dry from high
temperatures and drought and can more easily ignite. Furthermare, high winds during the summer and fall
can favor the chance of wildfire spreading. Climate change has led to hotter summers and has caused an
increase in fuel drying, which has resulted in increases to wildfire size, intensity, frequency, and fire season
length (NIFC, 2022a) as well as wildfire suppression costs (NIFC, 2022b). Throughout Montana, these trends
are expected to be exacerbated as dimate change progresses (Whitlock et al 2017; Steblein 2021).

Historically, wildfire has been an important and novmal caompanent of the forest and rangeland ecosystems
in eastern Montana. Wildfires are necessary for aining the natural conditions and ecology of the region
(MT DNRC 2020a). Until the latter 20th century, fire suppression was the domi fire policy
across private, state, and federal lands across the western U.S. As a result, high levels of fuels have built up
in many fire prone ecosystems, induding eastern Montana (MT DNRC 2020a). Management goals in
wildland areas typically are focused on bringing fire regimes back to their natural historic range of variation.
However, in areas with heavy human use, fuel mai and land gies will be
required to replace the historic role of wildfires. These can indude, but are not limited to, prescribed bums,
targeted livestock grazing, and mechanical fuel removal treatments (MT DNRC 2020a).

Generally, there are three major factors that predict wildfire behavior and predict a given area’s potential to
bumn. These factors include fuel, topography, and weather.

Fuel: In order for fire to occur, fuel (a combustible material) must be available to burn. Fires are generally
determined by fuel type and volume. Generally, the various fuel types and fuel characteristics that cover a
landscape have significant impacts on wildfire behavior. Fuel types vary drastically throughout the eastern
Region. Fuel sources can vary from dead fine grasses, leaves, and needles to live large trees. Combustible

also contribute to fuel sources. Fuels can be modified by humans through land use
and land management (e.g., prescribed bums, mechanical fuel removal, invasive plant management, and
.grazing, among others). Scott and Burgan's (2005) fire behavior fuel models were used to model fuels in in
the Eastern Region of Montana.

The primary fuel types in the Eastern Region are grass and grass-shrub fuels, as shown in Figure 4-91. Grass-
shrub (GS2) fuels are the most commonly observed fuels in the region and are characterized as lands with
up to 50% shrub cover with shrub height ranging from 1 to 3 feet high and accompanied with a moderate
grass load. Wildfire spread rate for GS2 fuels is usually high (20-50 chains per hour [1 chain is equal to 66ft])
and flame lengths are (4-8 feet). Sageb (£ sp) usually exhibit GS2 fuels.
GR2 (grass) fuels are also commonly observed fuels. Scott and Burgan (2005) describe GR2 fuels as
moderately coarse continuous grass with an average depth of about 1 foot. Wildfire spread rate is usually
high and flame lengths are moderate. Bunchgrass ecosystems typically exhibit GR2 fuels.

In the forested portions (e.g., the B th ins, the Pryor ins, northern terminus of the Big
Horns, and other scattered island mountainous terrain in the region) of the Eastern Region primary fuel
types are timber-understory (TU2 and TUS) fuels. TU2 fuels are characterized by fuelbeds with a moderate
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litter load with a shrub component where wildfire spread rate is usually moderate (5-20 chains per hour)
and flame lengths are predicted to be low (1-4 feet). Low-elevation forests comprised of species such as

Douglas-fir 1 iesii) and o pine (Pinus di usually exhibit TU2 fuels. TUS
fuels are characterized by fuelbeds with a high load of conifer litter and a shrub understory whara wildfire
spread rate and flame lengths are modi Higher elevation forests ised of species such as
subalpine fir (Abies lusiocorpa), | soruce (Picec engel, i), and lodgepole pine (Pinus contorta)

usually exhibit TUS fuels.

P P phy is d ined by slope and aspect. Normally, wildfire behaviar, such
as fira intensity and rate of spread, is more pronounced on steep slopes due to convective hest transfer (i.e.,
heat rising up the slope). South facing slopes are typically drier due to receiving mere sunlight than north
facing slopes. Thus, they normally contain drier and finer fuels that are more prone to producing faster rates
of spread than the fuels seen on wetter north facing slopes. Eastern Mantana’s topography is diverse. It
contains hilly rangelands; steep forested mountains; deep canyons; forested hills; valley rangelands; flat

1 and shrublands; and flat If 4

Weather: Important weather characteristics, such as precipitation, wind speed, wind direction, temperature,
relative humidity, and lightning can affect both the potential for wildfire and spread of wildfire. Low
precipitation, high temperatures, and low relative humidity in drought years dry out live and dead fuels.
These dry fuels can amplify wildfire activity and result in mare extreme fire behavior. Additionally,
antecedent wet years can build up finer fuels that may contribute to extreme wildfire behavior during
summer or fall droughts. Weather regimes in the Eastern Montana region can vary drastically between low
and high elevations, where the mountains to the east receive more precipitation than the eastern plains
(PRISM 2022). Specifically, the + ins, Pryor ins, and Big Hom M ins in Carbon
and Big Horn Counties receive the most annual precipitation, while the plains to the east are comparatively
dry. For precipitation across the Eastern Region, April through July are usually the wettest months of the
year, December thmugh February are usually the driest months. The latter summer and early fall months of
August and Sep are ly dry pared to the spring and early summer months. Hazardous

wildfire risk and activity are most likely to occur in late summer and early fall (Whitlock et al 2017).

Te phy: A region’s
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Figure 4-91  Wildfire Fuel Model of the Eastern Region
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Wildland-Urban Interface: The wildland-urban interface (WUI) is defined as the zone where structures and
other human devels meet or i ingle with undeveloped wildland or ive fuel (MT MHMP
2018). Starting in 2011, Montana DNRC compiled WUI boundaries for 2ll counties within the state based
upon information provided from countywide Community Wildfire Protection Plans (CWPPs) or through
censultation between tha County and the MT DNRC. The methods for WUl delineation vary by County (MT
DNRC, 2020b), whizh is why some WU areas encompass 2n entira county land mass, and soma areas are
more nuanced, based on fuels, hazards, populaticn dansity, infrastructure, and other factors. (sze Figure
4-92).

In Eastern Montana, humans are a significant cause of wildfire ignitions. This is especizlly true is Eastem
Mentana’s WUI, where wildfire risk is strongly with the WUI (e.g., exurban areas human caused ignitions
and utilities and vehicle/roadside ignitions); however, lighting strikes during thunderstorms are also a major
source of ignition (see Figure 4-95; MT DNRC 2022a). Most of the counties in the Eastern Region, with some
notable exceptions (e.g., the Billings area), have not experienced significant population trends or increases
in development (US Census 2020); however, property located in the WUI will likely experience greater risk
from wildfire due to increasing trends in human caused wildfires and a warming climate (MT DNRC 2020a).
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Geographical Area Affectad
The climate of the Eastem Region varies from arid to semi-arid to mesic. All climates, combined with
loading of rangelands, grassland, and some forest fuels, make most of the region susceptible

to wildfire; the geographical area affected for wildfire is therefore extensive (PRISM 2022; MTDNRC 2022).
The two main types of fires that can occur in the Eastern Region are rangeland and forest fires. These fire
types are reflected in the mapped risks from valdfire (in Figure 4-105 in the Wikfirz Risk Section) The
rangelands of the central portion the eastern regions that have complex topography and occasional
patchwork of dry coniferous forests have historically been most at risk of wildfire (Figure 4-105). Larga
rangeland and forest fires in the region have most commonly occurred in the counties of Powder River, Big
Hom, Yellowstone, Treasure, Rose Bud, Musselshell, Garfield, Carbon County, and Stillwater (Figure 4-97).
Almost the entire Eastern Region is at-risk and/or susceptible to wildfire. Large tracts of land with

crop cover ially in the north portian of the region) are usually atless risk of wildfire
compared to undeveloped rangelands and forests.
Past Ocasrences

The Montana Wildfire Risk Assessment (MWRA) database, maintained by the Montana Department of
Natural Resources and Conservation (MT DNRQ), includes perimeter GIS layers for recent wildfires
throughout the state of Montana (MT DNRC 2022a). According to the MWRA, wildfires in the Eastern Region
occur on an annual basis and are usually contained early with little to no damage. Most wildfires are usually
less than 1,000 acres; between 2002 and 2021 there have been 106 wildfires greater than 1,000 acres (Figure
4-94). Large (fires greater than 1,000 acres) and potentially destructive fires can occur in any year. Over the
last 20 years there has been an increase in the number of Class F fires (fires greater than 1,000 acres). Years
where there are larger and more destructive fires (e.g., the 2003, 2007, 2012, 2017 and 2021 wildfire seasons)
are correlated with drought conditions and/or warmer growing season temperatures (PRISM 2022).
Generally, the majority of wildfire occurrences are small (less than 10 acres) and cause no meaningful
damage. From 2002 to 2021 there were 10,079 fires that bumed 10 acres or less (Figure 4-93); however, in
the same time frame there have also been 216 fires greater than 10 acres with approximately half of these
(106 fires) being greater than 1,000 acres (Figure 4-94).

Figure 4-93  Number of Wildfire in Eastern Montana Region by Year and Size Class A-B, 2002 to
2021

Eastern Region Fires of A and B Size Class by Year
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Figure 4-92 ldland Urban Interf: i
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Figure 4-94  Number of Wildfire in Eastern Montana Region by Year and Size Class C-F, 2002 to
2021

Eastern Region Fires by Year and Fire Size Class C-F, 2002-2021
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*Size Class: A = 025 acre or less; B = greater than 0.25 to 10 acres; C = 10 to 100 acres; D = 100 to 300 acres; E =
300 to 1,000 acres; F = 1,000+ acres.

As shown in Figure 4-95, natural wildfire occurrences (e.g., lightning ignitions) in the Eastern Region are
common and particularly common in the high elevation rangelands in south-central portion of the region
where there are expansive tracts of, mostly, wild rangelands intermixed with patches of forests. Human
caused wildfire occurrences are also common and are, generally, concentrated near the region's
municipalities or infrastructure. Regional fire managers and emergency planners should take note that over
the last decade there has been a consistent increase in the number of wildfires attributed to human causes.
From 2017 to 2021 the number of human-caused wildfires outnumbered the number of natural caused
wildfires (MT DNRC 2022a). Figure 4-36 shows the total acres bumned by year.
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Figure 4-95  Number of Wildfires by Cause, 2002 to 2021

Cause of Eastern Region Wildfirzs, 2002-2021
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Figure 4-96  Total Acres of Bumned per Year in Eastern Region, 2002 to 2021
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Over the last 20 years, the larger fires in the region have generally occurred in areas that are an intermix of
rangelands and forests. Figure 4-97 shows the fire occurrence history in the Eastern Region. Figure 4-98
shows fire history in the Eastern Region.
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Two notable wildfire incidents include the Ash Creek Fire Figure 4-99 and the Lodgepole Complex. The Ash
Creek Fire was a highly destructive lightning caused fire that occurred in the late spring and summer months
of 2012. Itimpacted privately managed land, tribal managed lands, and Bureau of Land Management (BLM)
managed lands. This fire buned 249,714 acres across Powder River County, Rosebud County, and the
Northern Cheyenne Reservation. The fire di yed 39 structures (induding 19 resi ial homes); killed
and displaced i k; caused i and d. d regional infr (Great Fall Tribune 2017;
Billings Gazette 2013). Additionally, the Lodgepole Complex of 2017 burned 271,422 aares of Rangeland
and Ponderosa Pine savannah in Petroleum and Garfield Counties. The Lodgepole Complex destroyed 16
homes and 16 structures. In total, the state spent $6 million fighting this fire (Garfield County 2017). Finally,
to emphasize that wildfire risk is year-round, the West Wind Fire of Late November and early December of
2021 occurred in and around Denton, MT (in the Central Region) and was started by a powerline. This fire
burned 10,644 acres of grasslands, pasture, and riparian wetlands. The fire was particularly destructive as it
destroyed 25 primary structures, 18 secondary structures and 6 commerdial structures in and around Denton
(NWCG 2022). Among the structures lost were family homes, historic grain elevators, and a bridge (3KRTZ
2021). The consequences of these rangeland fires exemplify the threats that wildfire can pose in Eastern
Montana’s rangelands.
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Figure 4-97  Fire Occurrence History in Eastern Montana, 2002 to 2021
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Figure 4-98 _ Fire History of Eastern Montana, Fire Perimeters, 2002-2021
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Figure4-99  Representative Large Rangeland Wildfire in the Eastern Region - Ash Creek Fire of Likelihood of

2021 Wildfires occur every year throughaut the region and could occur in any county in any given year; therefore,
T the probability of occurrence is highly likely. Generally, the rangelands in the central portions of th Eastern
region exhibit a high annual bum probability, usually around 1% annual burn probability. These rangelands
are typically hilly and exhibit complex topography. The regions with a patchwork of rangelands and dry
coniferaus forests exhibit the highast annual burn probabiiity (2%). These regions are also topographically
complex and are found in Pavrder Rivar, Rosebud, and Yellowstone Counties. The northaastern portion of
the Eastern Region displays the lowast annual burn probabilities. These areas are typically grasslands and/or
farmlands with annual burn probabilities ranging from 0.01% to 0.1%. Figure 4-101 illustrates the annuaiized
frequency of wildfire events by County. Figure 4-102 illustrates the annual burn probability for the Eastem
Region.

]

Figure 4-101  Annualized Frequency of Wildfire Events by County
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Figure 4-100 _Representative Forest Fire in Eastern Region — 2017 Lod Complex Fire Figure 4-102 Eastern Montana Region Annual Bumn Probability
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The counties with a high degree of undeveloped wildland rangelands and forests are usually more likely to
experience wildfire and experience larger wildfires (see Table 4-69 for summary breakdown of wildfire
statistics by county). Counties with a larger proportion of agricultural crop cover are lass likaly to experience
wildfire (Table 4-69). Whila many rangeland wildfires in the region can be small, large rangeland fires can
and do occur. It is important to note that the risk from wildfire is substantially higher during drought yeans.
Tha years with the largest wildfires in Mantana have normally occurred during pericds of drought with
assodiated high temperatures (Whitlock et al 2017)

Table 4-69 Average Number of Wildfires per year for Eastern Region Counties, 2002-2021

Big Hom L 204911.93
Carbon 391839
Carter 1 552275
Custer 5 8,896.93
Crow Reservation . 7.243.89
Daniels 107.12
Dawson .4 415.19
Fallon 5 7266
Fort Peck Reservation 1.254.90
Garfield 27,098.30
Golden Valley . 211.68
McCone 41830
Musselshell . 6,748.50
Northem Cheyenne Reservation 6,297.85
Powder River 20,156.13
Prairie 43534
Richland . 634.89
Roosevelt 105.65 1,176.11
Rosebud 62.65 19,763.00
Sheridan 210 209
Stillwater 730 3,902.09
Treasure 210 1,047.03
Valley 14.65 1.294.70
Wheatland 305 358.06
Wibaux 3.50 16042
Yellowstone 3730 12,004.65
Total 826.95 150,052.90
Climate Change Considerations

The 2021 Montana Climate Change and Human Health report states that climate change is and will continue
to increase wildfire and smoke hazards throughout Montana. The report declares reduced air quality due
to wildfire smoke to be the second greatest concern for human health related to climate change, after
extreme heat. Similarly, NOAA's 2022 Climate Summary cites that climate change will increase in severity
and frequency of wildfires.

Annual average temperatures across the state, induding daily minimums and maximums have risen 2.0 -
3.0°F between 1950 and 2015 (Whitlock et al 2017). Furthermore, Montana’s growing season length has
increased, as spring has come on earlier and fall freezes have occurred later. Between 1951 and 2010,
Montana's growing season increased by 12 days. All regions of Montana are expected to experience
warming in all seasons and under all future emissions scenarios. By 2050, Montana's average annual
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temperatures are expected to increase 4.5-6.0°F. Additionally, the number of days where 90°F will be
exceeded will increase under future conditions. Finally, in the Eastern Region there has seen a significant
increase in spring precipitation. However, compared to the rest of the state, the Eastern Region is also
expected to experience the greatest increase in number of days where the temperature exceeds 90°F
(Whitlock et al 2017; Steblein 2021). Across the Eastern region, wetter springs could fuel the growth of more
fine fuels while hotter summers could amplify fire risk.

Taken together these dimate change effects have contributed to increases in wildfire frequency and severity
across the state and will exacerbate the future fire wildfire risk conditions across Eastern Montana. These
dimate impacts are also affecting forest and rangeland health. Hotter and longer summers and prolonged
drought are known to putincreased physiological stress on trees and increase mortality caused by diseases.
such as mountain pine beetle, Douglas-fire beetle, and spruce budworm, among others. Degraded forest
health, significantly attributed to dimate change, has already been linked with increased fire risk throughout
large portions of Montana's forested regions (MT DNRC 202¢). As dimate change exacerbates disease
outbreaks in Montana's forested areas, there will be an increased build up in hazardous fuels (Whitlack et
al 2017). Currently large tracts of Ponderosa Pine forests in the Eastern Region are experiencing attacks
from pine beetles (MT DNRC 2021). These attacks are especially prevalent in Powder River and Rosebud
Counties (MT DNRC 2021). These attacks are resulting in decreased forest health and build-up in dead, dry
fuels. Additionally, climate change can result in an increase in invasive grass and weed abundance in

lands and lands, which can ibute to il d wildfire risk in these systems (Whitlock et al
2017). As the fire season increases there will be a higher likelihood of wildfires coinciding with high wind
events during fall, winter, and spring storms, espedially during drought years. When wildfire, wind, and
drought converge they can create conditions for particularly destructive wildfires, even outside of the
traditional wildfire season (e.g., the Denton, MT West Wind Fire of December 2021, a wildfire that occurred
in the Central Region).

While the idea that dimate change has worsened wildfire hazards, it is less clear how bad the situation will
get in coming decades. There are no projections for wildfire ignitions or acreage bumed specific to the
planning area that are available in other states. Projections of future wildfire exist but are at large spatial
scales with limited applicability to the spmﬁc situation of the planning area. For example, a well-cited 2022
report by the UN Envi results from madeling studies that predict a 20%-
30% increase in wildfire events from 2020 to 2050 and a 31%-57% increase by 2100. These ranges reflect
modeling uncertainty and the use of different climate change scenarios. It's noteworthy that the scenarios
modeled were in the low to mid-range climate projections (RCP2.6 and RCP6.0). Despite the coarse scale of
this study, it serves to provide an indication of the magnitude of future wildfire in the study area. It also
highlights the potential for a future study to model wildfire potential under various climate change
scenanos.

Potential Magnitude and Severity

Montana Wildfire Risk Assessment

The Montana Wildfire Risk Assessment (MWRA) provides information about the wildfire hazard and risk to

highly valued resources and assets (HVRAs) across Montana. This information is essential for planning

wildfire response, fuel management, and land planning. The MWRA is a quantitative assessment of how

human and natural resources are bath influenced and affected by wildfire. The MWRA considers the
ing st: ide spatial F when quantifying wildfire risk: likelihood of fire buming, the

intensity of a potential fire, the exposure of assets and resources based on their location, and the

susceptibility of those assets and resources (MT DNRC 2020c). Wildfire vulnerability to wildfire is determined

by wildfire exposure and susceptibility, whereas wildfire hazard is determined by wildfire intensity and

4Sullivan, Andrew, et al, 2022, Spreading like wildfire: The rising threat of extraordinary landscape fires. Accessed 6-5-24 at.
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wildfire bility. This | relationship is depicted in Figure 4-103. Overall based on the

combination of the likelihood of a wildfire, the intensity of a wildfire, and the exposure of assets, the
magnitude for tha Eastern Region is critical.

Figure 4-103  C: | Breskdown of the Components and Meaning of the Mantana ‘Wildfir

Risk Assassment

i

Probability | | Intensity 'Expésm} Susceptibility

Source: MT DNRC 2022

MWRA Components

Wildfire Hazard. Wildfire hazard is determined by wildfire intensity and wildfire probability (MT DNRC
2022a). Areas that experience frequent and intense wildfire have the greatest wildfire hazard, while areas
that experience low intensity fires over longer time scales have the lowest wildfire hazard.

Wildfire likelihood is the annual probability of wildfire burning in a specific location. At the community level,
wildfire likelihood is averaged where housing units accur. It is the probability that any specific location may
experience wildfire in any given year. It does not say anything about the intensity of fire if it occurs. Wildfire
likelihood is derived from fire behavior modeling across th ds of simulations of possible fire seasons.
Factors contributing to the model, such as weather, topography, and ignitions are varied based on trends
observed in recent decades. It is important to note that wildfire likelihood is not predictive and does not
reflect any currently forecasted weather or fire danger conditions (MT DNRC 20223). The regions of Eastern
Montana that display an m!emux of rangelands and ponderosa pine forests are more likely to experience
wildfire than conti lands dominated by gt hrub fuels (GS) are more likely to

perience wildfire than lands dominated by only grass fuels (GR). Agricultural areas and alpine areas
above tree line are least likely to experience wildfire (Figure 4-102).

Wildfire intensity is a measure of the energy expected from a wildfire and is mainly determined by the
and ive fuels of a land: Greater fuel loads (e.g, forests compared to grass lands),

espeaally on steeper terrain, typically produce greater wildfire intensity. Wildfire intensity is technically
measured in units of heat transfer per length of fire perimeter. However, it can also be observed and
expressed in terms of flame length (MT DNRC 2022a). The MWRA (MT DNRC 2022a) uses wildfire intensities
calculated in fire behavior modeling simulations. Modeled tall flame lengths (i.e, mare intense fires) are
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more likely to occur in regions comprised of forested areas (Figure 4-104). More intense and taller fires are
usually more difficult to control (Table 4-70). Only the forested portions with steep slopes in the Eastem
Region are predicted to have flame lengths greater than 25 feet when conditions are extreme enough. The
vast majority of the region is predicted to have flame lengths 4 to 8 feetin length. Areas with extensive crop
cover are more likely to experience flames lengths under 4 feet.

Table 4-70  Control Efforts Associated with Different Flame Lengths
Flame Length Intsrpretations.

Less than 4 feet «  Fires can generally be attacked at the head o flanks by firefighters using hand tools.
«__Handline should hold fire.

410 8 feet +  Fires are too intense for direct attack in the head with hand tooks.
+  Handline cannot be relied on to hold the fire.
*  Dozers, tractor-plows, engines, and retardant drops
=+ can be effective.

810 11 feet «  Fires may present serious control problems: torching, crowning, and spotting.
s Control efforts at the head will probably be ineffective.

over 11 feet «  Crowning, spotting, and major fire runs are probable.
+__ Control efforts at the head of the fire are ineffecti

Source: Andrews etal 2011
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Figure 4-104 Eastern Montana Region Estimated Hame Length
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i ility: Wildfire vulnerability to wildfire is d ined by wildfire exposure and susceptibility (MT
DNRC 2022a). For example, fire susceptible structures and/or infrastructure located in high fire intensity and
high fire likelihood environments would have high exposure and high susceptibility to fire. In other words,
they would be vulnerable to wildfire.

Wildfire exposure. Exposure is the spatial coincidence of wildfire likelihood and intensity to homes and
communities. Homes are exposed to wildfire if they are located where there is any chance wildfire could
oceur (i.e, burn probability is greater than zero). Communities can be directly exposed to wildfire from
adjacent wildland vegetation (e.g., homes situated in a farest), or indirectly exposed to wildfire from embers
and home-to-home ignition (MT DNRC 2022a).

Wildfire ptibili ility is the propensity of a home or ity to be d. d if a wildfire
occurs. The susceptibility of a Highly Valued Resource or Asset (HVRA) to wildfire is determined by how
easily it is damaged by varying degrees of wildfire intensity and type. Assets that are fire-hardened and can
withstand very intense fires without damage (i.e., low susceptibility), whereas non-fire hardened structures
are more easily damaged by fire (ie, high susceptibility). The MWRA generalizes the concept of
susceptibility. The MWRA assumes all homes that encounter wildfire will be damaged, and the degree of
damage is directly related to wildfire intensity. The greater the wildfire intensity, the greater the percent
damage to the structure. A community’s wildfire risk is the combination of likelihood and intensity (together
called “hazard”) and exposure and susceptibility (together called “vulnerability) (MT DNRC 2022a).

Wildfire Risk
As described

ly, wildfire risk is by ining the following components: likelihaod of fire
buming, the intensity of a potential fire, the exposure of assets and resources based on their location, and
the susceptibility of those assets and resources (MT DNRC 2022a). To quantitatively assess wildfire risk
MWRA utilized an expected net value change (eNVC) analysis. The eNVC is an effects analysis that helps to
quantify wildfire risk to various highly valued resources and assets (HVRA) for example homes,
infrastructure, water resources, utility lines etc. (Finney, 2005; Scott et al, 2013; MT DNRC 2020c). The
methodology  is  described  in  detal in  the MWRA  Report  (https//mwra-
mtdnrchub.arcgis. ildfire-risk- i As shown in Figure
4-105, the overall risk of loss to thase HVRAs is categorized from low to extreme.

The risk to highly valued resources and assets from wildfire varies from low/medium to extreme throughout
the region but the risk from wildfire to peaple and property is usually greatest within and near the inhabited
areas (Figure 4-105) (i.e, see extreme risk ratings in inhabited areas). The municipalities most notably at risk
from wildfire indude, but are not limited to, Red Lodge, Bridger, Bear Creek, Columbus, Billing’s sub-urban
and ex-urban communities, Roundup, Hardin, and Miles City. Across the region, agricultural areas generally
have low to medium risk from wildfire, while the rangelands and forested areas range from high to extreme
risk from wildfire, respectively. Forests and rangelands in areas with more complex topography and/or drier
dimates generally have higher risk than forests and rangelands on flatter or less complex topography.
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Figure 4-105  Eastern Region Wildfire Risk Summary as Determined by eNVC
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*Blank areas have burnable fuals but no HVRAS have been mapped for the arsa (MT DNRC 2020c).
Source: MT DNRC 2022
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Itis important to note, however, that many of the towns and municipalities throughout the region have very
high to extreme risk from wildfire, regardless of the risk of surrounding landscapes. This is because the
expected net value change (eNVC) risk assessment model provides mare weight in assessing detrimental
changes (or expected losses) to and i than to wil or agricultural areas. Thus,
HVRAS (typically structures or infrastructure) are given higher levels of weight (i.e, importance) in the model.
The results of these expected losses are then summed by each pixel displayed in the map. Thus, areas (or
pixels) with a high concentration of HVRAs (e.g, towns and mumapalmes) will display far greater risk to

ildfi if the likelihood of fire ing on the di is low. Thus, the results of these
eNVC risk assessment should be taken in context and interpreted with caution. To summarize, the observed
trends are mainly driven by risk to structures and infrastructure within the region’s towns and municipalities.
Figure 4-106. Most of these struct are ptible to fire (where they tend to be
damaged if a wildfire occurs) and are exposed (located where there is a chance wildfire could occur), to
some degree, to wildfire occurrence, which accounts for the high risk overall in Figure 4-106.

Generally however, liti jed by undeveloped forests and | (e,

d with a higher probability of fire ing and fire spreadii have higher levels of risk to wildfire
than towns surrounded by more agricultural areas. However, agncultural fires can and do occur (see Denton
fire of 2021) and these fires can have sut 1| ic impacts (Agricultural Climate Network 2021). It

is also important to note that the MWRA was developed by the MT DNRC at the statewide scale.
Assessments at these scales may omit finer resolution, and more precise assessment of risk, as well as input
by local subject matter experts. Some county-wide or multi-county community wildlife protection plans
(CWPPs) have been developed for counties covering the Eastern region. For example, the 2016 Powder River
County CWPP provides a fine-scale local, wildfire risk assessment that incorporates recent wildfire effects,
community input, and recent wildfire mitigation efforts (Powder River County Commission 2016). CWPPs
for all counties i Eastem Mnntana an be accessed at the MT DNRC website (see

http//c mt i / ) (note: many CWPPs in Eastern Montana
have not been updated in over decade) In the event lhat a County has recently completed a CWPP with
fine scale risk land and fire responders should carefully consider if those locally

derived assessments provide a more accurate, authoritative dataset for use in addressing and mitigating
wildfire risk, than the statewide assessment.

Vulnerability Assessment

Figure 4-106 depicts the risk index rating for wildfire at a county level based on the NRI. The western and
southeastern parts of the region show a trend towards a relatively low rating, while the central, northem,
and northeastern parts of the region trend towards a relatively moderate rating.
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Figure 4-106 Risk Index Rating for Wildfire by County
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People
The most exposed population are those that are living within the WUI. The WUI in the Eastern Region is
pansive, but lly, population densities within the WUI are highest in the region’s more populated
icipalities/towns. More popul. areas, lly, have more property and, thus, a greater degree of

property exposure to wildfire. Counties with higher portions of their property and infrastructure exposed to
fire prone landscapes (e.g., greater wildfire risk to structures and infrastructure) will have more of their
population vulnerable to the negative effects of wildfire than counties with lower portions of property and
infrastructure exposed to fire prone landscapes The vulnerability to property is discussed further below

People can also experience deleterious mental and physical health effects from fire. A study conducted in
California found that extreme wildfire (and it associated impacts) can resultin post-traumatic stress disorder,

pression, and p isting mental illness (Silveira et al 2021). Another study conducted in
California found that particulate air pollution from wildfire had greater impacts on respiratory health than
particulate air pollution from traditional sources (e.g., vehicle and power plant emissions) (Aguilera et al
2021). In Montana specifically, a study conducted on pul y function for i bers living in
Seeley Lake found that that lung function diminished significantly when exposed to extreme levels of smoke
during the 2017 wildfire season (mostly due to the Rice Ridge Fire) and that lung function continued to
dedline even one year post fire (Orr et al 2020). In the Western US, ten of the largest years for wildfire (by
total acres burned) have occurred since 2004. These large wildfires have been directly linked to poor air
quality and have led to adverse physical and mental health effects and costs to society (EPA 2022). As
dimate change progresses, it is likely Eastern Montana will have larger and more frequent wildfires. Planning
to address the needs of populations at risk will be become increasingly important to mitigate property
damage and health impacts from wildfire.

Populations espedially at risk from wildlife indude sodially vulnerable populations. As defined by the US
Forest Services Wildfire Risk to Communities (USFS 2022) sodially vulnerable populations indude the
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following: families living in poverty, people with disabilities, people over 65 years, people who have difficulty
with English, households with no car, and people living in mobile homes. Across the Eastern Region, wildland
fire fighters are also populations at risk from wildfire. Wildland fire fighting is an inherently dangerous
profession where firefighters risk their health and lives while battling fires. During the 2017 Lolo Peak
Complex in western Montana, two wildland fire fighters were killed while battling the fire (Reuters, 2017).
Wildland fire fighters are especi: Inerable to medium- and long-term health and safety risks associated
with smoke and chemical inhalation and other d while hting, as well as i iate risks that
may endanger their lives due to the fire environment.

In order to determine the total general population living in wildfire risk areas, the structure count of
residential buildings within the various wildfire risk areas and applying the census estimated household size
for each county to the total number of structures. This provides an estimated figure for the number of
residents living in areas exposed to elevated wildfire risk.

Across the Eastern Region counties, there are an estimated 8,743 residents exposed to high-risk wildfire
areas, 100,683 residents exposed to very high risk wildfire areas, and 92,179 residents exposed to extreme
risk wildfire areas, as summarized in Table 4-71 below. Additionally, based on this analysis there are an
estimated 2,381 people residing within wildfire risk areas on the Crow Reservation, 5,211 peaple on the Fort
Peck Reservation, and 353 people on the Northern Cheyenne Indian Reservation. However, these residents
are induded in the counts for their respective counties of residence in the table below.

Table 4-71 Population Within Wildfire Risk Areas in Eastern Montana

High: Extreme Risk Populst
Population

Big Hom 350 1,380 5,390
Carbon 241 3810 7397 |
Carter 53 318 261
Custer 460 5766 3399
Daniels 199 1,098 437
Dawson 707 5242 970
Fallon 163 1417 913
Garfield 31 357 689
Golden Valley 86 457 131
McCone 239 528 550
Musselshell 254 1,890 2503
Powder River 62 236 682
Prairie 97 888 292
Richland 1441 3,853 133
Roosevelt 660 2591 3873
Rosebud 130 2303 3280
Sheridan 390 1464 1,540
Stillwater 1,124 6458 1415
Treasure 46 315 33
Valley 475 2387 3356
Wheatland 172 1927 59
Wibaux 62 559 19
Yellowstone 1300 55442 54,852

Total 8,743 100,683 92,179

Sourca: MSDI 2022, MWRA, US Census Bureau
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The potential impacts of wildfire on property include crop loss; timber loss; injury and death of livestock
and pets; devaluation of property; and damage to infrastructure, homes and other buildings located
throughout the wildfire risk area. The greatest potential impact on property, buildings and infrastructure is
likely to occur ta those structures lozated within high and vary high hazard zones including the WUI, and
buildings and infrastructure located within fire prone forests and rangelands.

Federal, state, and county lands throughout tha Eastern Regions have high amounts of property and
infrastructure that are susceptible to wildfire. Public property lost or damaged by wildfire can exhaust
budgets (due to rebuilding and repair efforts), result in degraded conditions (e.g, damaged roads and
recreational facilities), and degrade the value of natural resources (which could inhibit leasing efforts and
resultin lost revenue generation). There are multiple state and federal grants available which can ease costs
due to damages from wildfire (MT DNRC 2022b; FEMA 2022)).

Another method of estii Inerability is to d ine the value of structures that are located within
wildfire risk areas. Another method of i Inerability is to di ine the number and value of
structures that are located within wildfire risk areas. For this plan update loss estimations for the wildfire
hazard were modeled by using April 2022 MSDI Cadastral Parcel layer as the basis for the inventory of
developed parcels. GIS was used to create a centroid, or point, representing the center of each parcel
polygon, which was then intersected with the Montana Wildfire Risk Assessment (MWRA) data. Wildfires
typically result in a total building loss, induding contents. Content values were estimated as a percentage
of building value based on their property type, using FEMA/HAZUS estimated content replacement values.
This includes 100% of the structure value for commerdial and exempt structures, 50% for residential
structures and 100% for vacant improved land. Improved and contents values were summed to obtain a
total exposure value. Table 4-72 through Table 4-75 below summarizes the estimated exposed value of
improvements in each wildfire risk category for the counties and the Tribes in the Eastern Region. Figure
4-107 show the wildfire risk to structures in the Eastem Region. Loss Ratio is the ratio of the improved
parcels at risk compared to the overall number of improved parcels in each county.

Table 4-72 Exposure and Value of Structures at High Risk to Wildfire by County

County '"""’"I“" Improved Valos |~ ContantV. Total Valua pered

$69,696,592 $80,783,876 $150,480,468 9%
Carbon §52826.918 $43,797,984 $96,624,902 %
Carter $14,510,555 12,844,693 $27,355,248 12%
Custer $57,135,447 $45,742,464 $102.877,911 7%
Daniels $27,659,178 $24,814,628 $52.473,806 13%
Dawson $68,141,966 $45,277,149 $113419,115 12%
Fallon $23,759,705 $17.623,048 $41.382,753 9%
Garfield $12.924,853 $12.390,997 $25,315,850 16%
Golden Valley $9,995,274 $7,954,322 17,949,596 14%
McCone 24,405,086 $19,610.653 $44015,739 7%
Musselshell 22,969,386 $17,882,548 $40,851,934 8%
Powder River 15626169 $14252815 $29,878.964 5%
Prairie 137 11,667,759 $9.932,175 $21,599,934 16%
Richland 752 $169,699,932 $119,830,227 $289,530,159 15%
Roosevelt 394 $56,489,395 $44,629,488 $101,118,883 12%
Rosebud 197 $20,528,752 I m $38,306,523 7%
Sheridan 340 $45,788,993 $41,760,992 $87,549,985 12%
Stillwater 680 $179,346,702 $124,273,341 $303,620,043 14%
Treasure 86 $10,736,876 $8,950,580 $19,687,456 19%
Valley 438 $80,198,087 $68,976,744 $149,174,831 10%
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Improved

County Parcals Improved Value Content al Value
Wheatland 126 $18,929,630 $14,766,850 $33,696,480 10%
Wibaux n $10,416,620 $9,028,040 $19,444,660 12%
Yellowstone 800 $500,526,347 $352.211,744 $852.738,091 1%
Total 6,723 $1,503,980,222 $1,155,113,124 $2,659,093,346 6%
Sources: MSDI 2022, MWRA
Table 4-73 Exposure and Value of Structures at Very High Risk to Wildfire by County
Big Hom 470 $84,697.265 $55,600,450 $140.297.715 16%
Carbon 20% $547,758,151 $338,899010 57,161 3%
Carter 194 $16,622.939 $11.777.870 $28.400.809 22%
Custer 2619 $355,987,960 $205,139,052 $561,127.012 51%
Daniels 597 $49,379.383 $29.321,872 $78,701,255 3%
Dawson 2534 $298,383,201 $160,992,812 $459,382.013 59%
Fallon 666 $82.437,643 $50,468,650 $132.906,293 39%
Garfield 21 $20,592,843 $13,824,137 $34416,980 24%
Golden Valley 235 $27,723,611 $20,667,195 $48,390,806 3%
McCone 279 $23,816,544 $16,536,307 $40,352.851 20%
Musselshell 1,027 $104,380,896 $60,240,354 $164,621,250 36%
Powder River 213 $31077,010 $29,785330 _$60,862,340 21%
Prairie 431 $23,090,380 $13,659,171 $36,749,551 49%
Richland 1,620 $276,214,590 $150,699,173 $426913,763 33%
Roosevelt 881 $71,918,345 $43,188/463 $115,106,808 28%
Rosebud 970 $105,865,876 $63,965,597 $169,831,473 35%
Sheridan 758 $83,050,450 $64,111,850 $147,162.300 2%
Stillwater 2865 $567,115,185 $316,256,337 $883371,522 58%
Treasure 210 $16,963,574 $10,550,781 $27,514,355 48%
| Valley 1,161 $160,221477 $90,507,557 $250,729,034 21%
Wheatland 87 $67,516,048 $39,657.448 $107,173496 66%
Wibaux 293 $23,250,971 $14174,318 $37425,289 49%
Yellowstone 24,939 $6,151,318,658 $3,597,410,593 $9.748,729.251 39%
Total 465,134 $5,397,434,321 $14,586,823,321 39%

Sources: MSDI 2022, MWRA

Table 4-74 Exposure and Value of Structures at Extreme Risk to Wildfire by County

I'::::l:d Improved Vali Content Value Tatal

1,550 $202,949,949 $137,934,621 $340,884,570

3,296 693,167,480 $378,618,127 $1,071,785,607
152 $14,455,913 $11,113,807 $25,569,720 17%
1,521 $217,038,271 $114,139,069 $331,177,340 30%
228 24,807,057 $15,066,852 $39,873,909 14%
466 54,701,745 $33,992,742 83,694,487 1%
439 54,146,980 $36,121,450 $90.268.430 26%
300 23,256,363 $13,039,702 $36.296,065 33%
Golden Valley 69 $4,487,390 $2.921,733 $7409,123 1%
McCone 266 $23,428,567 $13,039.210 $36467,777 19%

Musselshell 1,267 $116,264,790 $72.757,969 $189,022.759 4%
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Parc i ik TEiER Critical Facilities and Lifelines
Powdar River 339 32643538 314,775,338 $41.719,276 33% 3uildings, equipment, vehicles, and communications and utility infrastructure are exposed and lost to
Pf“:"“ 132 $9:161.738 'fs 220 513,828,958 h’f viildfires every year. Potential risk exists to water treatment facilities, government buildings, public safety
.B“-""’”‘ ; ,‘;i “:-335'-"32 ”-7‘“ 14 310,479,774 192 facilities and equipment, and healthcare services. Scour on bridge pilings may result in bridge and road
= ";" f:g‘a‘;zgﬁ isg o) :;f]LSi:::Z 3“,‘ dosures. Wildfire impacts to critical facilities can include structural damage or destruction, risk to persons
5] Jso;’s’m’s*s ‘S; 135958 ““';,q"w; '27% lozated within facilitis, disruptian of transportation, shipping, and evacuation cperations, and interruption
ileatar ,m; smfcza:z;'n 155191507 “57";;'7“ % of fadility cperations and critical functions. To estimate the potential impact of wildfire on critical facilities
(Tremure 1 20| $793.239 $471.790 31265029 % and lifelives a GIS vulnerability analy'sis was performed similarly to the property vulh":erabilily analysis, by
Valley 1556 $207,370,575 5114435411 $322.383,025 ETES m(ersecung_ the Mom.?na Vfll':iﬁm Risk Assessment (MWRA) data with critical facility data from HIFLD,
Wheatland 27 $2.881,529 $2102,472 $4,984,001 2% Montana DES, and National Bridge Inventory (NBI).
Wibaux 10 31,265,355 3575373 $2,140,728 2% Summary tables of these results are shown below in Table 4-76 through Table 4-78, highlighting the type
Yelowstors 24307 $5,095,993,537 $2614,222,521 57.770216058 8% and number of fadilities in each county that are located in High, Very High, or Extreme Wildfire risk areas.
Total 39,678 7,212,204,651 $3,899,284,086 $11,111,488,737 33%
Sodrcer: M3D42022, HVIRA Table4-76  Critical Facilities at Risk to Extreme Wildfire Hazards
Table 4-75 Eastern Region Parcel Exposure and Value of Structures at Risk to Wildfire by Tribe g
{ 1ol i & @
Toibu' || Extremel | 1" iioh | Medium| fmproved, [[meToved (i fltontent ) p )y g | toss] % 3
i High i 4 ety Value Ratlo, = %
arcals §
[Crow Tribe $151,771,796| $122.155.017| $273,926,813| E :
[Fort Peck $268,133,296| $229,133,296| $497,786,897| 3 <4
lAssiniboine = 9 r 2
land Sioux 0 2 2
loe 8 1 0 0 1 5 3 18
[Northem 112 7 2 9 130] $8,645,052 $6,278,875| $14,923,837| 93%| 2 I3 o 0 0 3 3 8
Icrx::""' 2 0 ) o [ 0 ) 2
eservation 10 0 0 ) 1 1 1 13
% 1,381 808] 494] 1,183]  3,866|$429,070,449]$357.567,098| $786,637.547 69% ::1‘ z : g ‘1’ 13 : ::
2 1 1 0 1 5 1 1
13 1 1 o 0 4 1 20
16 18 9 0 2 10 3 58
14 2 2 0 1 9 ] 28
4 5 0 ] 1 0 0 10
2 1 [1] [ 1 4 0 8
31 5 2 0 1 18 2 59
40 2 10 0 3 19 5 99
. 4 ¢ 1 0 [} S 0 13 -
15 17 o ] 0 4 1 37
6 8 '] ] 0 0 0 14
13 1 3 0 1 9 -3 32
6 1 0 (] 0 4 [ 1
1 0 0 0 1] 4 (] 5
108 42 14 2 10 36 39 251
396 207 70 4 27 200 92 996

Source: HIFLD 2022, Montana DES, NBL MWRA
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Figure 4-107 _ Wildfire Risk to Structures in the Eastern Region Table4-77  Critical Facilities at Risk to Very High Wildfire Hazards
: £
=
£ & 3
i : :
t ]
g 3 H
[ 2 5
3 2 o
Big Hom 1 1 4 0 o 4 37 47
Carbon S 5 3 2 1 2 46 64
Carter 3 1 1 0 0 3 6 14
Custer 1 3 4 1 3 12 15 39 |
Daniels 9 13 0 0 o n 1 34
Dawson 14 5 1 3 1 17 26 67
Fallon 3 24 1 '] 0 2 8 38
Garfield 1 ] 0 o 0 4 5 10
Golden Valley ] 12 ] o 1 4 3 20
McCone 1 10 0 0 1 0 8 20
Musselshell [ 0 0 0 0 1 9 10
Petroleum - S = 2 = = = -
b s Phillips - = - - - = = -
Powder River '] ] [} ] 0 2 S 7
Prairie 1 5 1 0 1 9 2 19
Richland 17 21 4 3 1 12 20 78
Roosevelt 12 23 2 1 0 14 4 56
Rosebud 4 10 1 o [} 4 28 47
Sheridan 12 18 [] 0 2 n 7 50
Stillwater 3 4 3 0 2 21 42 75
Treasure '] 4 '] 1] 1 4 4 13
Valley 31 37 2 1 1 12 17 101
Wheatland 10 19 '] 0 2 9 4 4“4
Wibaux 3 7 1 ] 1 S 6 23
50 18 16 15 2 42 134 277
Total 181 240 44 26 20 205 437 1,153
Source: HIRLD 2022, Montana DES, N8L MWRA
Table 4-78  Critical Facilities at Risk to High Wildfire Hazards
Big Hom 0 8 2 1 ] [} 33 44
Carbon S 2 1 1) 0 0 6 14
Carter 0 1 [] [] ] 1 13 15
Custer 4 0 [} 1 ] 1 31 37
Source: MT DNRC 2022 Daniels 1 1 [ ) [ [ 16 18
Dawson 4 2 0 1 '] 2 42 51
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Fallon 0 1) 1 2 0 0 18 21
Garfield 2 0 1 o o 1 3 12
Golden Valley 0 1] 1 o ] 4] 6 7
McCone 0 1 Q 2 0 0 14 17
Musselshell 2 ] 1 ] 0 a 7
Petroleumn - - - - - - - -
Phillips - - - - - - - -
Powder River 0 0 0 [ 0 1 7 3
Prairie 1 0 0 1 0 0 27 29
Richland 3 2 0 6 ] 2 38 51
Roosevelt 4 ] 2 3 0 0 29 38
Rosebud 3 0 1 1 1] 0 51 56
Sheridan 5 0 2 1 0 [} 27 35
Stillwater 10 0 1 3 ] o 24 38
Treasure 1 o 1 0 0 0 20 22
Valley 9 0 Q 0 0 0 31 40
Wheatland 0 1 3 0 0 0 9 13
Wibaux 0 0 0 0 o 0 6 5
Yellowstone 13 1 0 4 1 1 39 59
Total 67 19 17 26 1 9 499 638

Source: HIFLD 2022, Montana DES, N8I, MWRA
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Figure 4-108 Wildfire Risk to Infrastructure in the Eastern Region

CANADA
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Source: MT DNRC 2022
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Economy

Tha economic impacts of wildfire includa loss of property, direct agricultural sector job loss, secondary
economic loss=s ta businasses in or near wildland resources like parks and national forests, and loss of
public access to recraational resources. Damage to these assets or disruption of access to them can have
far reaching negative impacts to the local economy in the form of reduced revenues, in addition to the
monetary losses resulting from direct building losses. Fire suppression may also require increased cost to
local and state government for water acquisition and delivery, especially during periods of drought whean
water resources are scarce.

Tourism and outdoor recreation are vital companents of the Eastem Region economy. Wildland fires can
have a directimpact on the County’s scenery and environmental health, adversely affecting the presence of
tourism activities and the ability of the regions residents to eamn a living from the related industries. The
Eastern Region’s scenic beauty and cultural resources are a main draw for tourism, so the entire region can
suffer economic losses from tourists not caming to the area due to wildfires.

Figure 4-109 illustrates the relative risk of EAL rating due to wildfire. Most counties in the Eastern Region
have very low risk, although Garfield, Rosebud, Custer, Powder River, Musselshell, Big Horn, Yellowstone,
Stillwater, and Carbon have a slightly higher risk score (but still relatively low overall).

Figure 4-109  NRI Wildfire Expected Annual Loss Rating by County

Historic and Cultural Resources

Historic structures are often at high risk to wildfire due to wood frame construction methods and being
constructed long before modern building and fire codes. Cultural resources indude the natural and
recreational resources also mentioned in the Economy and Natural Resources sections. These resources add
not only monetary value and ecosystem goods and services to the region but can also serve as a source of
regional identity and pride for the residents of the Eastern Region. This makes these vital resources for the
various communities which are vulnerable to wildfire.
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Natural Resources

Wildfire can be both beneficial and destructive to the Eastern Region’s natural resources. In the rangeland
and forest systems of Eastern Montana, fire is an essential component of the region's ecosystems and is
necessary to maintain its native ecology (MT DNRC 2020a). However, in recent decades fire suppression,
fuel buildup, dimate change, and non-native invasive plant species have altered the natural fire regimes
and increased the likelihood of high severity wildfire. These changing conditions have put much of the
region's natural resources at risk (MT DNRC 2020a).

Across the westem US, watershed vulnerability to wildfire has increased with the increasing wildfire
conditions. Larger and more extreme, hxgh severity wildfires have resulted i in degradation to watershed
quality. High severity wildfires can result in i d flows (due to i d hydrophobicity of the burned
soil); higher amounts of sedi ion and ination (due to ilization of topsoil), loss of aquatic
habitat, and degradation of aquatic ecology (Montana Free Press 2022; Rhoades et al 2019). As watersheds
become more vulnerable to wildfire, more mitigation efforts will be required to protect watershed health.

Recreation is a valuable natural resource in the region. The region contains vast areas of highly valued public
lands, which include, but are not limited to, the Eastern portion of the Beartooth Mountains and Wilderness;
The Yellowstone River; The Missouri River; The Big Horn Canyon National Recreation Area; The Little Big
Hom Battlefield National Monument; Charles M Russell National Wildlife Refuge; Custer National Forest
BLM managed lands, and multiple state parks Increasing wildfire conditions can put these

atrisk. ing wildfire i ially extreme large fires, can threaten access (due to
temporary closures), impact air and water quality; and alter visual aesthetics. Taken together, these impacts
can potentially deter visitation and hurt the region's tourist economy (Kim and Jakus 2019).

Timber extraction in the Eastern region is carried out in limited capacity and predominantly occurs in areas
with continuous forests, such as the eastern edge of the Beartooth's and the southem Big Snowy Mountains.
Increasing wildfire conditions can halt timber sales (due to closures) and damage and potentially destroy
harvestable trees, impacting the timber industry. In recent years forest wildfires have become larger and
more severe. Historically, however, wildfires of all frequencies and severities occurred in the regions forests
and were necessary for maintaining stand structure and native forest ecology (MT DNRC 2020¢). Timber
management should be aligned with fire management, such that it allows natural fire regimes and their
dependent ecology to be restored and/or persist while minimizing the vulnerability of region’s timber
industry.

Public and privately managed rangelands across the Eastern Region provide ample grazing for livestock,
making the region highly valued for ranching. Increasing wildfire conditions can put ranches and livestock
at risk and threaten this region’s industry in the event of large fires. However, it is important to note that,
historically, the rangelands throughout the region required a mosaic of conditions created by wildfire (i.e.,
a landscape that exhibits different severities of wildfire and time since wildfire) to maintain their native
ecology. For instance, wildfire can clear woody shrubs, favor the growth of grasses and forbs, and increase
vegetative productivity (Cooper et al 2011); all of which can bolster ranching in the region. Wildfire should
be carefully managed to both maintain the region’s natural ecology and to minimize risk to local ranchers.

Wildfire can also threaten the region’s farmlands. Currently counties with a proportion of farmlands are less
vulnerable to wildfire. However, much of the region has an intermix of farmland and undeveloped
rangelands. These would likely be more vulnerable to wildfire. For example, wildfire on undeveloped
rangelands could threaten nearby farms and their crops. This is especially possible in the later summer and
early fall when wildfire could threaten dry fields of wheat. When wheatfields do catch fire they spread at
fast rates, are hard to control, and can cause crop loss and property damage (Western Farm Press 2017).
Additionally, indirect impacts from wildfire, primarily smoke impacts, can also negatively affect produce
harvest, quality, and sales (AEI 2021). Overall, increasing wildlife conditions are making the Eastem Region's
farmlands more vulnerable to wildfire.
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Development Trends Related to Hazords and Risk

In recent decades, many counties in Eastern Montana have either experienced population declines or na
meaningful population trends. Stiliwater and Yellowsstone Counties, howaver, have experienced a large
growth in population. Most population growth in the Eastern Region has occurred in and around Biflings.
Many of the naw developments occurring in and around Bitlings (including the surrounding communities)
is cecurring within the WUL. Trends across the state and the Wastern US have dzmonstrated that the WUl
is a desirable location for development, even though it presents increased wildtire risk [MT DNRC 2020a].
Current h tures and future hi tures in high-risk WUI areas places lives and property in
the path of wildfires. Furthermore, the increasing ildfire risk brought on by climate change is also putting
greater risk on homes and infrastructure already located within the WUI throughout the region. Regulating
growth and decreasing fire risk in these areas will be a delicate balance between protecting private property
rights and promoting public safety. Local governments may wish to consider regulation of subdivision
entrance/exit roads and bridges for the safety of property owners and fire personnel, building
considerations pertaining to land on slopes greater than 25% (in consideration of access for fire protection
of structures), and water supply requirements to indude ponds, access by apparatus, pumps, and backup
generators. Such standards serve to protect residents and property, as well as emergency services
personnel. Additionally, as climate change progresses, the wildfire conditions will likely be exacerbated.
Regional planners and property owners should also consider efforts to improve the wildfire resiliency of
homes, structures, and critical infrastructure currently situated in the WUI to prepare for potential increased
risk from wildfire.

Risk Summary

In summary, wildfire is considered to be overall High significance for the Region. Variations in risk by
jurisdiction are summarized in the table below, as well as key issues from the wulnerability assessment. The
frequency of wildfires in the Eastem Region overall is highly likely, although the forested and rangeland
areas have a higher burn probability and somewhere in the region fires accur annually.

* Wildfire ignitions occur most frequently in the southwesten and western portions of the Eastern
Region, where there are large portions of mostly undeveloped rangelands.

e The counties with large areas of forests and rangelands in the westemn part of the Eastem Region are
likely to experience the most acres burned in any given year.

= Sodally vulnerable populations are likely to experience the worst effects of wildfire.

e Property, structures, and critical infrastructure is at moderate to extreme risk from throughout the
region.

* Jurisdictions surrounded by mare fire prone landscapes (e.g., forests and rangelands), generally, have
structures and critical infrastructure most at risk to extreme wildfire.

e As dimate change increases, drought will be more likely and the detrimental impacts on human health
and the built environment from wildfire will likely increase.

s Related Hazards: Drought, Flaoding, Severe Summer Weather (lightning)

Table 4-79 Risk Summary Table: Wildfire

Jurisdictional Differences?

Eastern Region High
Big Hom | High None
Carbon High Bearcreek, Bridger, Higher risk located within the WUI near the
Joliet, Fromberg, Red incorporated towns
Lodge
Carter Medium Ekalaka Lower risk than the Region but higher risk
in WUI around Ekalaka
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Jurisdictional Differences?

Custer High Ismay, Miles City None
Crow Tribe High High risk located within the WUI within the
reservation lands
Daniels Medium Scobey, Aaxville Lower risk than Region
Dawson Low Richey, Glendive Lower risk than Region
Fallon Medium Plevna, Baker Higher risk around Plevna, Baker, and
Ismay WUI
Garfield Jordan None
Golden Valley Ryeqate, Lavina WUIs in the County, such as Town of Jordan
McCone Circle Lower risk than Region
Musselshell Melstone, Roundup None
Powder River Broadus None
Prairie Terry Lower risk than Region
Medium Fairview, Sidney Lower risk than Region
Roosevelt Wolf Point, Poplar, Lower risk than Region
Bainville, Culberson,
Froid
Rosebud High Colstrip, Forsyth None
Sheridan Medium Plentywood, Medicine Lower risk than Region
Lake, Outlook, Westby
Stillwater Medium Columbus Lower risk than Region
Treasure Medium Hysham Lower risk than Region
Valley Medium Glasgow, Fort Peck, None
2, Opheim
Wheatland Low Harlowton, Judith Gap | Lower risk than Region
Wibaux Medium Wibaux None
Yellowstone High Billings, Broadview, None
Laurel
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5 Mitigation Strategy

Lol Ptan Regulremznt §2316(Q(3): (The plan shall include! o mitgation strategy tha provides the junsciction’s
1g the paiential s identified in the risk 3ssessment, based on existing cuthonties. palisies.
programs ond assurces, acd its cbilily to expand an und improve these existing tools This section shal! incde:

@ Adew s to the Hentified homrds

of mitijution goals to reduce or avoid lorg -temn viilnench
yution g g

(i) 4 section thet idzntifies and analyzes g compeehensive runge of specific
considan:d to reduce thz vfjects of each hozars, with particular emphasis on new and existing huiidings
infrastructure.

fud An action plan describing how the amons identified in section (c)(3)(ii) will be prioritized, imploment2d, and

4 by the local jurisdicti ion shall include a special emphasis on the extent to whizh benefits are
maximized according to a cost-benefit review of the proposed projects and their associated costs.

Tribol Requirement 5201.7(c)(3): A mitigation strategy that provides the Indian tribal govemment's blueprint for reducing
the potential losses identified in the risk assessment, based on existing authorities, policies, programs and resources, and
its ability to expand on and improve these existing tools. This section shall include:
(0: A description of mitigation goals to reduce or avoid long-term vulnerabilities to the identified hazards.
(i): A section that identifies and analyzes a comprehensive range of specific mitigation actions and projects being
considered to reduce the effects of each hazard, with particular emphasis on new and existing buildings and
infrastructure.
{uD An action plan describing how the octions identified in paragraph (c)(3)(ii) of this section will be prioritized,

d, and inis by the Indian Tribal

5.1 Mitigation Strategy: Overview

This section describes the mitigation strategy process and mitigation action plan for the Eastern Montana
Region HMP. It describes how the participating jurisdictions in the Region met the following requirements
from the 10-step planning process:

e Planning Step 6: Set Goals

e Planning Step 7: Review Possible Activities

e Planning Step 8: Draft an Action Plan

The results of the planning process, the risk assessment, the goal setting, the identification of mitigation
actions, and the hard work of each jurisdiction’s CPT/TPT led to this mitigation strategy and action plan.
Section 5.2 below identifies the goals of this plan and Section 5.4 describes the mitigation action plan.

5.2 Mitigation Goals

Up to this point in the planning process, each j 's CPT/TPT has ized assessed
hazards and risks, and documented mitigation capabilities. The resulting goals and mitigation actions were
reviewed and updated based on these tasks. Dunng the 2022 -2023 update of this plan. each CPT/TPT hzld
a series of meetings designed to achieve a coll i strategy as described further th

this section.

Goals were defined for the purpose of this mitigation plan as broad-based public policy statements that:

® Represent basic desires of the community;
. pass all aspects of public and private;
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e Are nonspecific, in that they refer to the quality (not the quantity) of the outcome;
» Are future-ariented, in that they are achievable in the future; and
o Are time-independent, in that they are not scheduled events.

Goals are stated without regard to implementation. Implementation cost, schedule, and means are not
considered. Goals are defined before considering how to accomplish them so that they are not dependent
on the means of achievement Goal statements form the basis for objectives and actions that will be used
as means to achieve the goals.

During me mlugahon strategy wurlshups held in April 2023, the jurisdictions reviewed the results of the
hazard and capability They then reviewed the goals of
the previous county and tribal hazard mitigation plans in the Eastern Region, as well as the Montana State
Multi-Hazard Mitigation Plan. This analysis of the risk assessment identified areas where improvements
could be made and provided the framework for the counties and tribes to update planning goals and to
base the development of new or updated mitigation strategies for the counties and tribes in the Eastem
Region. The participating jurisdictions decided to collaborate and develop a set of new, uniform goals, which
were adopted by all counties in the Eastern Region:

Goal 1 Reduce impacts to pecple, property, the ermmnment and the economy from hazards by
whole risk red and

Goal 2: Protect community lifelines and critical infrastructure to ensure the continuity of essential
services during and-after a disaster.

Goal 3: Support education and outreach to the public through improved communications and capacity
building that enhances resilience among underserved communities.

Goal 4: Promote regional cooperation and leverage partnerships with the private sector, non-profit
organizations, and other key stakeholder groups in mitigation solutions.

Goal 5: Sustain and enhance jurisdictional capabilities and resources to enact and implement mitigation
activities.
Goal 6: Integrate hazard mitigation into other plans, processes, and regulations.

Goal 7: Ensure local mitigati address und
vulnerable populations.

d groups and protect sodially

Goal 8: Incorporate the potential impacts of climate change into all mitigation activities.

Objectives are an optional i step between goals and mitigation actions that define strategies to
attam the goals and are more specific and measurable. After discussion, the HMPC decided not to include
regional objectives. Each county and tribe were given the opportunity to set objectives to meet their unique
situation and complement the regional goals. See Section 6 of each jurisdictional annex or addendum for
details.

5.3 Identification and Analysis of Mitigation Actions

The next step in the mitigation strategy is to identify and analyze a comprehensive range of specific
mitigation actions and projects to reduce the effects of each hazard on new and existing buildings and
infrastructure. During the 2022-2023 Regional HMP process, each jurisdiction’s CPT/TPT analyzed viable
mitigation options by hazard that supparted the identified goals. The CPTs/TPTs were provided with the
following fist of categories of min'ga!ion actions, which originate from the CRS:

e Planand lati

or regulatory actions or processes that influence

the way land and hmldmgs are develnped and built.
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® Property Protection: Actions that involve the madification of existing buildings or structures to protect
them from a hazard or ramave them from the hazard area.

s Structural and Infrastructure Projects: Actions that involve the construciion of structures to reduce
the impact of a hazard.

® Natural Resource Protection: Actions that, in addition to minimizing hazard losses, also preserve or
restora the functions of natural systems

e Public Information/Education and Awareness: Actions to inform and educate citizens, elacted
officials, and property owners about the hazards and potential ways to mitigate them

e Emaergency Services: Actions that protect people and property during and immediately after a disaster
or hazard event.

Toidentify and select mitigation actions in support of the mitigation goals, the HMPC evaluated each hazard
identified and profiled in Chapter 3.4. Alink to relerence ents titled "Mitigation Ideas™ and *|
Action Portfolio” developed by FEMA was refi d in the meeting presentation and made available as
hard copies distributed during Workshop #3 to support the planning exercises. These documents list
common alternatives for mitigation by hazard and best practices. The jurisdictions considered both future
and existing buildings in considering possible mitigation actions. A facilitated discussion then took place to
examine and analyze the options.

The mitigation strategy is based on existing local and tribal authorities, policies, programs, and resources,
as well as the ability to expand on and improve these existing tools. As pan of the Reglanal HMP
development, the CPTs and TPTs reviewed existing ilities for reducing long-t y to
hazards. Those capabilities are noted by the jurisdiction in the county and reservation annexes and
addendums and can be assessed to identify gaps to be addressed and strengths to enhance through new
mitigation actions. For instance, gaps in the design or enforcement of existing regulations be addressed
through additional personnel or a change in procedure or policy.

Based upon the key issues identified in the risk assessment, induding the capability assessment, the counties
and tribes came to a consensus on proposed mitigation actions for each hazard for their jurisdictions.
Certam hazards’ impacts were best reduced through multi-hazard actions. A lead for each new action, where

was identified to provide | details on the project so they could be captured in the plan.
Final action strategies are summarized in Section 54 and detailed within the respective jurisdictional
annexes.

53.1 Prioritization Process

Once the mitigation actions were identified, the CPTs and TPTs were provided FEMA's recommended
prioritization criteria STAPLEE to assist in deciding why one recommended action might be mare important,
more effective, or more likely to be implemented than another. STAPLEE is an acronym for the following:

Social: Does the measure treat people fairly? (e.g., different groups, different generations)
Technical: Is the action technically feasible? Does it solve the problem?
Administrative: Are there adequate staffing, funding, and other capabilities to implement the project?
Political: Who are the I Will there be adequate political and public support for the project?
Legal: Does the jurisdiction have the legal authority to implement the action? Is it legal?

ic: Is the action cost-beneficial? Is there funding available? Will the action contribute to the
local economy?
e Environmental: Does the action comply with environmental regulations? Will there be negative
environmental consequences from the action?

Other criteria used to assist in evaluating the priority of a mitigation action included:

e Does the action address hazards or areas with the highest risk?
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Table 5-1 Mitigation Action Progress Summary by Jurisdiction
D d sntinuing Action
202
8ig Hom 0 ) 73 2 81
Carbon 1 3 [ 12 81
Carter 0 0 15 6 25
Crow Tribe 0 0 13 1 14
Custer 2 0 95 6 102
Daniels 5 2 20 7 21
Dawson o ] 32 1 33
Fallon 0 0 22 3 25
Garfield 0 0 10 1 n
Golden Valley 1 ) 61 1 52
McCone 2 2 24 1 25
Musselshell 0 0 74 2 76
Powder River 0 0 12 2 14
Prairie 3 1 8 6 14
Richland 1 0 33 2 35
Roosevelt 3 0 34 3 37
Rosebud 0 0 39 0 39
Sheridan 3 0 21 4 25
Stillwater 0 16 43 17 60
Treasure 2 0 55 1 56
Valley 6 ] 70 18 88
Wibaux 0 0 27 3 30
Yellowstone 9 14 64 S 69
Tatal 29 24 948 104 1,052

54.2 Continued Compliance with NFIP

Given the significance of the flood hazard throughout the planning area, an emphasis will be placed on
continued compliance with the National Flood Insurance Program (NFIP). Jurisdictions that participate in
the NFIP are noted in the respective annexes’ and addendums’ Capability Assessment and will continue to
make every effort to remain in good standing with the program. This includes continuing to comply with
the NFIP's standards for adopting floodplain maps and maintaining and periodically updating local
floodplain regulations. Actions related to continued compliance include:

e Continued designation of a local floodplain manager whose responsibilities include reviewing
floodplain development permits to ensure compliance with the local floodplain management
ordinances and rules;

® Suggest changes to improve enfc of and liance with lations and p
e Participate in Flood Insurance Rate Map (FIRMs) updates by adopting new maps or amendments to
maps;

such as imp risk

Utilize DFIRMs in conjunction with GIS to improve fk
assessment and tracking of floodplain permits;
e Promote and disperse information on the benefits of flood insurance.

Also, to be i are the flood mitigation actions in this Eastern Regional Plan that support
the ongoing efforts by participating jurisdictions to minimize the risk and vulnerability of the community to
the flood hazard, and to enhance their overall floodplain management program.

A
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e Does the action protect lives?
e Does the action protect infrastructure, community assets or critical facilities?
e Does the action meet multiple objectives?

At the mitigation strategy workshops, the counties and tribes used STAPLEE to determine which of the
newly identified actions were most likely to be implemented and effective. Keeping the STAPLEE driteria in
mind, each jurisdiction prioritized the new mitigation actions by giving an indication of relative priority,
whlch was then translated into *high,’ ‘medium’ and ‘low.’ The results of the STAPLEE evaluation process

ion actions for impls ion within the planning area. Continued actions
were also assessed to see if priority changes were needed; most of these remained the same, but in some
cases, priorities were changed.

The process of i and analysis of allowed the county and tribal planning
teams to come to a and prioritize r ion actions for their jurisdictions. During
the voting process, emphasis was placed on the importance of a benefit-cost review in determining project
priority as this is a requirement of the DMA regulations; however, this was a planning-level analysis as
opposed to a quantitative analysis. A quantitative cost-benefit analysis will be considered in additional detail
when seeking FEMA mitigation grant funding for eligible projects identified in this plan.

Each mitigation action developed for this plan contains a brief description of the problem and proposed
project, the entity with primary responsibility for implementation, a cost estimate, and a schedule for
implementation. The development of these project details further informed the determination of a high,
medium, or low priority for each. During the plan update, the jurisdictions in the Eastern Region identified
some mitigation actions to be carried forward from their previous county HMPs. Priority levels on these
actions were revisited during Workshop #3 and through the distribution of a Mitigation Action Tracker tool
and, in some cases, modified to reflect current priorities based on the STAPLEE principles.

5.4 Mitigation Action Plan

This section outfines the development of the mitigation action plan. The action plan consists of the specific
projects, or actions, designed to meet the plan’s goals. Over time the implementation of these projects will
be tracked as a measure of demonstrated progress on meeting the plan's goals.

5A4.1 Progress on Previous Mitigation Actions

This Eastem Regional HMP represents a plan update for all counties and tribes. As part of the update
process, the jurisdictions reviewed actions identified in their previous plans to assess progress on
implementation. These reviews were P using worksh to capture infc ion on each action
including if the action was completed or deferred to the future. Actions that were not completed were
discussed for continued relevance and were either continued into the Regional Plan or in some cases
recommended for deletion.

The participating jurisdictions have been working steadily towards meeting the goals of their previous plans.
While several remain to be completed, many were noted as in-progress. Progress on mitigation actions
previously identified in these planning mechanisms is detailed in the jurisdictional annexes. These action
plans were also shared amongst the Regional Plan participants to showcase progress and stimulate ideas
amongst the respective planning committees in each county and tribe. Reasons that some actions have not
been completed include low priority, lack of funding, or lack of administrative resources.

Table 5-1 summarizes the progress in implementing mitigation actions by tribe and county (induding the
municipalities). In total, 29 actions have been completed, and 24 were deleted as being no longer relevant
or feasible. A total of 948 actions were carried over into the Regional Plan, along with 104 new actions
developed during the planning effort.

Eastern Montana Region Hazard Mitigation Plan
Mitgation Strategy

543 Mitigation Action Plan

The action plan presents the recommendations developed by the county and tribal planning teams,
outlining how each jurisdiction and the Region can reduce the risk and vulnerability of people, property,
infrastructure, and natural and cultural resources to future disaster losses. The mitigation actions developed
by each participating jurisdictions are detailed in the jurisdictional annexes in Section 10. These details
include the action description, hazard(s) mitigated, lead and partner agencies respansible for initiating
implementation, costs, and timeline. Many of the action items included in this plan are a collaborative effort
among local, state, tribal, and federal agencies, and stakeholders in the planning area.

Table 5-2 summarizes the mitigation actions that address each hazard relevant to that jurisdiction.

Table 5-2 Mitigation Actions by Hazard and Jurisdiction

Big Hom County 3] of 19 s| 15| 23] 16] 20| 12| 19] 19| 5| 13| 16| 36
City of Hardin 7| a) o 1] sf 10 o] 0] s| tof 1of 7| a| 7] 15
Town of Lodge Grass 7] 3| 0] of 8] 3] 1w0] 12] 7] 12| 1| 8] 6| 8] 19
Carbon County 3] 3] 1] ef t0f 9] 3] 10] 0] u| 2] o] of of 33
Town of Bearcreek 0 0 4 1 4 5 4 4 4 4] s 4| 4 4 7
Town of Bridger o] of 4] of 4| s| 4f 4] 4| 4| s| a| 4] a] s
Town of Fromberg 0 1 s 2 s 6 4 5 4 s| 6 s| 4 S 7
Town of Joliet o] 2] & 1 6] 10| 4] 61 4] 7| 8 6] 4| 6] 7
City of Red Lodge o] of 6] 1] s] 3] s|] 4] s| 6| s s| 4] sl w0
Carter County 31| | | oo |y i s e et | | e | i sy | G
Town of Ekalaka 1 2 1 1 1 4 1 2 1 2 2 1 2 1 1
Crow Triba 3] 1] el | ef 8] 7] s| s| s| s] 7| 2| s| 9
Custer County 21] 9] 20| 8| 17] 24] 21| 21] 15| 25] 25 18] 20 18] 32
City of Miles City 20| 8] | 7| 5| 3] 22| 21| 1a]| 23] 24| 6] | 6] 28
Town of Ismay 20 4] 14 S| 13] 5| 7| 14 13| 19| 19 4] 6] 14| 17
Danisls County 1| ol s|] o] ol s| 3] sl of 4] 4 s| of of n
City of Scobey 1 0 4 0 0 7 2 4 0 3] 3 4 [] [] 9
Town of Flaxville 1 o] 3] of of s| 2] 4] o 3] 4| 4| o] o] 9
Dawson County | o] 3] 1] 2f | 7] 3] 2| of s 2] 1] 2f 3
City of Glendive. (] IS ] [ [T FE ] I P [EC O] Y ] el ] ]
Town of Richey 0 0 1 1 0 2 1 1 0 S| 2 1 0 0 0
Fallon County 4l s| s] al 2 a] s| s| 2| s| s| 2| 3] 2] s
City of Baker 2| 30 s| 3] 2| af 2] 3] 2f 3 3] 2f 2f 2] 2
Town of Plavna 23| i) | | e v v i | e e | R | o | g | e e )| o
Garfisl County i o] 2] 1] 2l a4 3] 2] 3] 3] af 2f 2 2| &
Town of Jordan af o) 2 o) 21 a4 31 2] 20 2] 3| 2f 2 2] 4
Golden Valley County 9 8] 10 7 8| 15 sl 1 6] 15| 15 8 9 8] 20
Town of Ryegate 8| 6| 6| 4] s] 10| s| 7] 4l nnf | s 4] s| 1s
Town of Lavina 8l 7| 7| 4] s8] 1 s] 9 a]l nfn 6] 4] 6] 14
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6 Plan Adoption, Implementation, and Maintenance

Reguirement §201,6(<)(4: [Thz plan muintznance process shall inlude o] section deseribing the method and schedule of
tonitoring, evaluating, snd updasing the mitigation ploa witin a five-yrar cycle.

Tribol Requireenert §201.7(c)4): [The plan maintenance grocess sholl include af section describing the metked ond
schedulz of monicaring, evaluating, and updating the mitgation plan.

Requirement §201.6(c)(5): [The hazard mitigation plan shall inciude] documentation that the plan has been formally
approved by the govemning bady of the jurisdiction requesting approval of the plan (eg., City Council, county

| §
b2
s
1
BER

McCone County s| o o]l o 9 o o 2 i Tribal Council).
Town of Circle 1 0 2 [ 0 2 1 1 1 2 2 0 0 [} 1
Musselshell County 9| 6| | 6| u| 21| 4] B} 0] 7] 17| 1| 13] 0] 24 Implementation and maintenance of the plan is critical to the overall success of hazard mitigation planning.
Town of Melstone 8| 3| 6| a| 4| 4| 6] 7) 4} 7] 7| 4] s| 4} u This is Planning Step 10 of the 10-step planning process. This chapter pravides an overview of the strategy
Town of Roundup 9| 4| 8f si 6f 5] w} o9 6l ni nl 6] al 6| 11 for plan implementation and maintenance and outlines the method and schedule for monitoring, updating,
| Powder River County il af 2] 1} 2] s} o4) 1] 24 3] 3] 2} vl 1l 4 and evaluating the regional plan. The chapter also di: methods for incorporating the plan into
Town of Broadus LS00 ] 8 S Y e T I I ) B 0 S ™| IS S SR (0 existing planning mechanisms and how to address continued public involvement The system for
Prairie County 3] 34 34 3f 3l af ] 30 ol 5] 71 31 1l 31 3 implementation and maintenance was created during the 2022-2023 development of the regional plan.
Town of Terry o 2 2 2 2 4 0 2| o 3 3 2 ] 2 2
Richland County 2 1 1 3 1 5 3 2 2 7 9 2 1 1 2 6.1 Formal Adopﬁon
Town of Fairview 0 0 0 0 0 1 1 1 0 6 8 2 0 0 0
Town of Sidney o] o| o] ol 11 ol 3| 2] ol 12| | 1| ol o] 2 The purpose of formally adopting this plan is to secure buy-in from participating jurisdictions, raise
Roosavalt County 8| o 3 0 7| 10 8 1 ol ]| 10 1 1 0 8 awareness of the plan, and formalize the plan's implementation. The adoption of this plan completes
City of Wolf Point 0] o|l 6f ol 8| w]| 8} of ol 10| w0l ol o] of 7 Planning Step 9 of the 10-step planning process: Adopt the Plan. The governing board for each participating
City of Polar 9| ofl s ol 8] w]| 7| O] ol | 10| of o] of 7 jurisdiction has adopted this local hazard mitigation plan by passing a resolution. A copy of the generic
Town of Bainville 9] ol 7| o] 8] s8] 8| O| o] 10] 0] o] ol of 7 resolution and the executed copies are induded in Appendix D, Plan Adoptions. The Eastern Regional HMP
Town of Culbertson 8l colvis] o] m|igl g )0 0] -9} 9l-0|*igf -] 7 will be updated and re-adopted every five years in concurrence with the required DMA local and tribal plan
Town of Froid 1) o 6 0 8) 10 9 1 o] 1| 1 1 0 [] 8 update requirements.
Rosebud County s| 1| 8] s| 7| of o] S| 7| of 7| 7] 7| 4 13
City of Colstrip 4] o] 7] s| el 6| 8l 3] 6l 71 6| 6] 4| 3| 10 6.2 Implementation
L:h.:;::z: ; : : : : ‘: : : : : : : : : l; Once adopted, the Plan faces the truest test of its worth: continued implementation. While this Plan contains
City of Plentywood 5 1 3 1 o s 3 3 0 s 7 5 1 o 8 many worthwhile actions, each county, jurisdiction, and tribe will need to decide which action(s) to
Town of Medicine Lake sl 11 3] 11 ol 71 4] 5| ol 4l 4| 4] 1| ol w0 undertake or continue. Two factors will help with making that decision: the priority assigned to the actions
Town of Outlook s| 1 3 1] ol 9| s| 4| ol 7| 7| 7| 1 o 1 in the planning process and funding availability. Low or no-cost actions most easily demonstrate progress
Town of Westby s| 1] 3] 1f ol of s| 4] of 7| 7[ 7| 1l o u toward successful plan implementation.
Stitwatie 2SS EESTHl Bl S ) ST e f R TH S A | B | B A T Mitigation is most su:cessiul when |t is incorporated into the day-to-day functions and priorities of
Town of Columbus 3 4 3 1 2| 10 1 3 1 6 S 2 2 1] 10 . Fchad
Treasurs County 8] s| 13| 7] 1o 8] 4] 1] 10f 14| 14| 1] 8| 8] 21 and will be by adhering to:ithe schedules
Town of Hysham sl s 0] s sl 1a] 0] 2] el 2] 22| wl 71 s3] 2 identified for each action and thrnugh constant, pervasive, and energetic efforts to network and highlight
[Valley County ol ol ol 3l ol 21 6] ol ol 18] 18] 6] 1] ol = the benefits to the counties, tribes, communities, and stakeholders This effort is achieved through the
City of Glasgow s o 0 1 ol 25] 13 0 ol | 1l 1 0 ol 18 routine actions of monitoring meeting agendas for hazard miti lated initi dinating on
Town of Fort Peck. 10| of of 1] 1o w7 1s| o o 15| 1s| 4| of of 26 the topic at meetings, and p ing a safe, bl ity. Additional mitigati could
Town of Nashua w0 o of 1] 1| 27| 6] of of 16] 16| 16| of of 22 mdudz consistent and ongmng enfortement of existing policies and vigilant review of programs for
Town of Opheim il 1] ol 4f 3 ) 1] of 4 s| s| o] 1] 7 c ion and multi-objective opp
Wibsiox Courty = 2 L 4 i ntn 5 31 131 121 10 4 41 1 Simultaneous to these efforts, itis i to maintain constant itoring of funding ities that
Town of Wibaux (T ] ) T S]] ] [z ) [T S T) ) ] Sl ] (e Y 3 : : Ry ”
County ol 71 21 31 nl o[ 7] %51 w] aa] wl 1l &L sl 2 can be !eve.ra.ged to nmplerpent some of the more costly rEmmmen.d.ed actions. T.hIS will include creah'ng
City of Bil sl el 6l 3l sl wslul w0l sl w0l sl _s| 3l <] B and maintaining a bank of ideas on how to meet local match or participation requirements. When funding
Town of Broadview sl 31 o] 11 <1 6] 6l 71 3| 8l 7] «| 3] 4l n does become available, the Eastem Region and its counties and tribes will be able to capitalize on the
City of Laurel 8l 4| s| 2] «| sl ul 9 3| 4| 12 opportunity. Funding opportunities to be monitored indude spedial pre- and post-disaster funds, state and
Total | 369 | 156 | 383 | 147 | 345 | 719 | 491 | 365 | | 238 | 240 | 753
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The actions included in this mitigation strategy are subject to further review and refinement; alternatives
analyses; and reprioritization due to funding availability and/or other criteria. The participating jurisdictions
are not obligated by this d toimpl any orall of these projects. Rather, this mitigation strategy

Plan Adoption, Implementation, and Maintenance

federal earmarked funds, benefit assessments, and other grant programs, including those that can serve or
support multi-objective applications.

represents the desires of the communities to mitigate the risks and vulnerabilities from identified hazards. 62.1 Role of Hazard Mitigation Planning C: ittee in Impl ion and

The jurisdictions realize that new needs and priorities may arise as a result of a disaster or other Maintenance

dircumstances and reserve the right to support new actions, as necessary, as long as they conform to their With the adoption of this Plan, ﬂ\z Eastern Reglon, its counties, munidpalities, and the tribe will be
overall goals, as listed in this plan. ponsible for the Plan pli and e. Each county and tribe, led by their Emergency
See the jurisdictional annexes and addendums for their list of mitigation actions, as well as more details on G will their HMPC for plan implementation and maintenance. MT DES

progress on implementation of previous actions.

staff will assist in the coordination of the regional HMPCs. This HMPC will be the same committee (in form
and function, if not actual individuals) that developed this Plan and will also be responsible for the next
formal update to the plan in five years.

The county level and tribal planning teams will:

e Act as a forum for hazard mitigation issues;

» Disseminate hazard mitigation ideas and activities to all participants;

e Pursue the implementation of hlgh~pncmty Inw/nu-mst recommended actions;
.

.

Ensure hazard mitigation remains a for ity decisi ki
Maintain vigilant itoring of multi-abjective cost-share oppartunities to help the community
implement the plan’s recommended actions for which no curent funding exists;

® Monitor and assist in the implementation and update of this plan;

e Reporton plan progress and recommended changes to county and municipal officials; and

o Inform and solicit input from the public.

MT DES staff will:

e Assistwith p of i ditional technical assistance.
e Provide technml assistance and suppurt to the delivery of an effective stakeholder and public
engagement/outreach strategy. This indudes providing assistance with the planning and facilitation of
keholder and public ch/ meetings both in person and virtual. This also includes
coordinating with other Montana state agencies (e.g, Dept of Commerce, DNRC, Dept of
Envm:nmental Quallly, exc) and their field staff and stakeholders to ensure a whole government
pproach to participati and regional planning outcomes. This includes assistance in
how underserved mmmunmes and sn:lallyvulnerable populations will be engaged in tangible activities
plan impl and and in the next plan update (see also Section 63.4).
e Provide lechmcal assistance and support with data and resources needed to meet the mitigation

planning requirements.
o Assist dunng the mitigation action phase of the planning process and help guide
keholders on the devel of holistic and comprehensive mitigation actions.

Each HMPC will not have any powers over the respective county or tribal staff; it will be purely an advisory
body. The primary duty is to see the plan successfully carried out and to report to the county commissioners,
municipal boards, tribal coundils, and the public on the status oi plan mplementauon and mmgauan
opportunities. Other duties indlude reviewing and p ing Id
concems about hazard mitigation, passing mncems on to appmpna!e enuues, and posting relevant
information on county websites (and others as appropriate).

6.2 Plan Maintenance

Plan maintenance implies an ongoing effort to monitor and evaluale plan wplementatlon and to update
the plan as progress, roadblocks, or changing ci . The lation at 44

CFR§201.6(d)(3) requires that a local jurisdiction must review and revise its plan to reflect changes in
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development, progress in local mitigation efforts, and changes in priorities, and resubmit it for approval
within five (3) yzars to continue to be eligibl= for mitigation project grant funding.

vise it plan ta raflect any
and to resubm

Similarly, a tribal government is raquired by 44 CFR 201.7(d)(3) to review and

changes in I pregress in mitigation efforts, and changes in prio
approval within § years to continue 2ligibility for FEMA assistance

63.1 Maintenance Schedule

MT DES will work with the gency M Coordinaters to initiate annual plan reviews, in
consultation with the heads of participating d"parrnems in their own counties and tribes. In order to
monitor progress and update the mitigation strategies identified in the action plan, each county and tribe
and their standing CPT/TPT will conduct an annual review of this Plan and/or fallowing a hazard event. An
annual mitigation action progress report will be prepared by the gency M Coordi
based on the HMPC input and kept on file to assist with future updates. The annual review will be conducted
by rec ing each HMPC in ber or D ber of each year in coordination with MT DES.

This plan will be updated, approved, and adopted within a five-year cycle as per Requirement §201.6(c)(4)(i)
(for local governments) and §201.7(d)(3) (for tribes) of the DMA of 2000 unless a disaster or other

(e.g., ch ati require a change to this schedule. The Eastern Region and its
counties and tribe will inquire with MT DES and FEMA for funds and or technical assistance to assist with
the update. The next plan update should be completed and reapproved by MT DES and FEMA Region VIll
within five years of the FEMA final approval date. The planning process to prepare the update should begin
no later than 12 months prior to that date. Note that the addendums developed during this current planning
process will be converted to annexes in the next update. Additional information on the plan maintenance
schedule for each participating jurisdiction is included in the annexes and addendums.

632 Maintenance Evaluation Process
Evaluation of progress can be achieved by monitoring changes in wulnerabilities identified in the plan.
Changes in vulnerability can be identified by noting:

Inerabil I : ded

® Decreased as aresult of i actions;

® Increased wulnerability as a result of new or altered hazards and

e Increased wulnerability as a result of new development.

® To best evaluate any changes in vulnerability as a result of plan implementation, each county and tribe

will adhere to the following process:

A ive from the responsible office identified in each mitigation action will be ible for

tracking and reporting on an annual basis to the department lead on action status and provide input

on whether the action, as implemented, meets the defined objectives and is likely to be successful in

reducing vulnerabilities.

e Ifthe action does not meet identified objectives, the lead will ine what additi may
be implemented, and an assigned individual will be responsible for defining the action scope,
implementing the action, monitoring the success of the action, and making any required modifications

to the plan.

Evaluation is used nat only to measure progress, but to evaluate the effectiveness of the plan itself and if
goals are being achieved. Changes will be made to the plan to accommodate for actions that were not
successful or were not considered feasible after a review of their consistency with established aiteria, time
frame, community priorities, and/or funding resources. Actions that were not ranked high but were
identified as potential mitigation activities will be revnewed as well during the monitoring and update of this
plan to determine the feasibility of future impl
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HMPC members involved in these ather planning mechanisms will be responsible for integrating the
findings and recommendations of this plan with these other plans, programs, etc, as appropriate. As
described in Saction 6.2 Implementation, incorporation into existing planning mechanisms will be done
through the process of:

Monitoring other planning/program a;end as,
ding other planning/prograr :

Participating in other planning procasses;

Ensuring that the related planning process cross-references the hazard mitigation plan, where

appropriate, and

e Monitoring community budget meetings for other community or tribal program opportunities.

The successful implementation of this mitigation strategy will require constant and vigilant review of existing
plans and prog for c ination and multi-objective opportunities that promote a safe, sustainable
community.

Efforts should continuously be made to monitor the progress of mitigation actions implemented through
these other planning mechanisms and, where their priority actions should be incorporated into
updates of this HMP.

6.3.4 Continued Public Involvement

Continued public involvement is imperative to the overall success of the plan’s implementation. The update
process provides an oppartunity to solicit participation from new and existing stakehalders and publicize
success stories from the Plan implementation and seek additional public comment. The Plan maintenance
and update process will |ndude continued public and stakeholder involvement and input through

at ings, web postings, social media postings, press releases to local
media, and through publlc hearings. To ensure the meanlngful participation during continued involvement
activities of und. ities and sodially vull lati including the elderly, youth,

veterans, homeless individuals, and low-income families, the HMPC will employ targeted outreach

strategies. Partnerships with CBOs, NGOs, and individual government agencies—such as the American Red

Cross and local senior and healthcare facilities—will be key to facilitating communication and engagement,

as this strategy was successful for outreach in the Eastern Region. Meetings will be held in accessible

locations like senior centers and healthcare clinics, and materials will be provided in multiple languages to
barriers like P ion, childcare, and language differences.

These ities will also be d to participate in various activities that will be led by County
staff and representatives from CBOs and NGOs. Activities will include public meetings, focus groups, and
surveys with each regional CPT or TPT. Their feedback will be used to evaluate mitigation actions and shape
future plan updates. The feedback from ies and sacially vulnerable populations will
also be used to develop HMA grant applications, where applicable. CPTs and TPTs will ensure an open line
of communication and that feedback is recorded and addressed. Additionally, potential training and
capacity-building initiatives can empower these communities to take a more active role in future hazard
mitigation planning processes. Feedback will be documented and integrated into future updates, with
foll p reports d ing how ity input has influenced the plan.

When each HMPC reconvenes for the update, they will coordinate with all stakeholders participating in the
planning process—induding those that joined the committee since the planning process began—to update
and revise the Plan. Public notice will be posted, and public participation will be invited, at a minimum,
through available website postings and press releases to the local media outlets, primarily newspapers.
Based on DMA requirements the public will be provided an opportunity to provide input during the plan
update process, and before the plan is finalized. This can be accomplished through public surveys or
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Updating of the Plan will be by written changes and submissions, as each HMPC deems appropriate and
necessary, and as approved by the respective participating agencies. In keeping with the five-year update
process, the HMPC will convene public meetings to solicit public input on the Plan and its routine
maintenance and the final product will be adopted by the goveming council of each participating
Jjurisdiction. Updates to this plan will:

Consider changes in vul ility due to action impl;

Document success stories where mitigation efforts have proven effective;

Document areas where mitigation actions were not effective;

Document any new hazards that may arise or were previously overlooked;

Incorporate new data or studies on hazards and risks;

Incorporate new capabilities or changes in capabilities;

Incorp growth and develop lated changes to infrastructure inventories; and
new action r or changes in action prioritization.

The jurisdictional annexes explain in further detail the monitoring system for tracking the initiation and
status of projects as well as project closeouts, indicating who will be responsible for implementing and
maintaining this system for the respective tribes.

633 P into Existing Planning hani:
Another important implementation mKhanlsm that is h|gh|y effective and low-cost is the incorporation of
the HMP datit and their under les into other county or tnbal plans and

mechanisms. Where possible, plan participants will use existing plans and/or p toi hazard

mitigation actions. As described in each county and reservation annexes and addendums’ capability
section, the jurisdictions already impl| policies and p to reduce losses to life and

property from hazards. Thls Plan builds upon the momenlum develnped through previous and related

planning efforts and miti p and ing actions, where passible, through

these other program mechani: Where licable, these existing isms could include:

e County, tribal or community comprehensive plans

o County, tribal or community land development codes

e County, tribal or community Emergency Operations Plans (EOPs)

e Threat and Hazard Identification and Risk Assessments (THIRA)

e CWPPs

e Transportation plans

e Capital improvement plans and budgets

e Recovery planning efforts

o Watershed planning efforts

«  Wildfire planning efforts on adjacent public lands

e Master planning efforts

s River corridor planning efforts

e Future updates to the Montana State Water Plan

e Other plans, regulations, and practices with a mitigation aspect

The jurisdictional annexes and County HMPs with addendums note where the previous versions of the
individual county and tribal HMPs have been incorporated into existing planning mechanisms in the past 5
years. Each annex and addendum also notes specific opportunities to integrate the mitigation plan into
other mechanisms in the future in Section 7. The addendums do not have sections on these specific
opportunities, but these opportunities are described in the base plan in Section 6.

Plan Adopti and

meetings. Public comments will be solicited on the plan update draft by posting the plan online and
soliciting review and comment for a minimum of two weeks.
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Annex K Yellowstone County

K.1 Mitigation Planning and County Planning Team

n Plan (HMP)
nty Planning

This County Annax buiids on pravicus varsions of the Yellowstane Ceunty Hazard M
comgleted in 2019 As partof th z g process, the County 2siablishad a
Tzam (CPT) to develop the mitigation plan and idzntify patential mitigation projects The
incorporated communities participated in the DMA planning process with tha County:

«  Cuyof Billings
«  City of Laurel
« Town of Broadview

More details on the planning process followed and how the counties, municipalities and stakeholders
participated can be referenced in Chapter 3 of the base plan A full list of local government departments
and stakeholders that were invited to participate and that participated can be found in Appendix A

K.2 Community Profile
K.2.1 Geography and Climate

Yellowstone County is in south-central Montana, between the Great Plains and the Rocky Mountains. The
County is bordered by Musselshell County to the north, Treasure County to the northeast, Big Horn
County to the southeast, Carbon County to the southwest, Stillwater County to the west, and Golden
Valley County to the northwest. Billings, the County seat, is in central Yellowstone County and at 43
square miles is the largest city in Montana. The Crow Indian Reservation occupies the southeast portion of
Yellowstone County. Figure K-1 presents a location map of Yellowstone County.

The Yellowstone River forms the i physi feature in Y County. As the river
winds its way from the southwest portion of the County near Laurel to the northeast corner near Custer, it
is flanked by a broad alluvial valley. The only tributaries of the Yellowstone River that carry water year-
round are the Clarks Fork of the Yellowstone River, Bighorn River, and Pryor Creek. The Clarks Fork defines
a small segment of the west County boundary while the Bighorn River forms a small segment of the east
County boundary. Other County drainages that flow intermittently but with some regularity include Alkali
Creek, Blue Creek, and Canyon Creek There are approximately seven lakes and reservoirs in the County.

Plains occupy the largest portion of the County north and south of the Yellowstone River. The topography
of the plains varies with the thickness of the underlying shale and the presence of sandstone bads. Thicker
shale beds translate into more gently rolling terrain cut by steep-sided coulees. Rimrocks, rough ridges
and frequent outcrops occur where eroded shale layers expose the interbedded sandstone formations.
Elevation in the County ranges from 2,680 feet above sea level on the Yellowstone River near Custer to
4,971 feet at Stratford Hill in the southwest corner.

Yellowstone County consists of approximately 1,693,751 acres. Eighty-two (82) percent of the County is
under private ownership, while federal land managers (BLM, U. S. Bureau of Reclamation, and U.S. Fish &
Wildlife Service) administer 5 percent of the land area. State agencies, including Montana DNRC
(responsible for State Trust Land), and the Montana Dept. of Fish Wildlife and Parks (responsible for State
Parks and fishing accesses), administer 4 percent of the acreage. The Crow Indian Reservation comprises 8
percent of the County. Figure K-1 also shows the land. ip in Yell County. i

density in Yellowstone County is 64.2 persons per square mile. Yellowstone County is the most populous
county in Montana with approxi ly 164,731 people to the 2020 US Census. There are three
incorporated towns and cities in Yellowstone County: City of Billings, City of Laurel, and Town of
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Figure K-1 Yellowstone County Base Map and Land Stawardship
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K.2.2 Population Trends

According to the 2020 U.S. Census, Yellowstone County is the most populous county in Montana with a
total population of 164,731. The U.S. Census Bureau reported the County experienced a 11.3% increase in
population since the 2010 census. Trends show that the population has increased in the County and the

PageK-3

Eastern Montana Region Hazard Mitigation Plan
Annex K: Yellowstone County

Broadview. Interstates 90 and 94 are the major transportation routes in the County, in addition to State
Highways 87, 47, and 212, which are north-south routes that intersect Interstate 90.

Yellowstone County has a semiarid climate which is relatively mild with few significant weather events
during an average year. Extremely low temperatures, less than 0 degrees Fahrenheit, may prevail in the
winter for short periods of time. High wind events are possible in the spring and summer and may include
rare tornadic activity. Heavy rainfall is rare, but localized thunderstorms can deposit significant rainfall in a
small area resulting in flashfloods. Flooding is a problem on the Yellowstone River and tributaries
particularly when warmer temperatures rapidly melt snow and ice during spring break up.

Yellowstone County’s complex topography and lack of common slopes or drainage pattern resultin a
wide variety of local microclimates. In general, the Yellowstone River valley, where most of the population
resides, has the greatest range of highs and lows. The areas outside of the river valley tend to have lower
temperatures. Precipitation rates vary along a west to east gradient, dropping significantly from Laurel to
Custer. Winter Chinooks originating in the ins move north through the County,
moderating winter temperatures. Cold fronts from the north tend to affect the eastern highlands more
than they do the rest of the County. Cultivated lands usually experience little variance in the growing
season, which averages 129 days, normally extending from mid-May through mid-September.

The average annual rainfall is 15.09 inches, with an average of 57 inches of snow. Forty (40) percent of the
precipitation falls in the wet spring months of April, May and June. The maximum monthly rainfall
recorded was in May 1981, 7.7 inches, while the maximum 24-hour rainfall was recorded at 2.9 inches in
June 8, 1997. The maximum monthly snowfall was 42.3 inches in April 1955, while the maximum in 24
hours was 23.7 inches, also in April 1955,

Winters are cold, but usually not severe. January's average maximum is 36 degrees and minimums
average 18 degrees. Summers are warm with good sunshine and low humidities, but the nights are
generally cool. Extremes in temperature have ranged from 106° F in 1937 to -38°F in 1936. The average
number of days per year with temperatures of 90° F or above is 28. The number of days with temperatures
of 32°F and below is 48.

Average wind speeds are greatest during the winter months when they range from 10.5 mph to 12.5 mph.
The most blustery month is December when wind speeds average 12.5 mph. Winds are slowest in July and
August when speeds average 9.0 mph. The average prevailing wind is from the southwest. In June 1968,
the extreme wind speed of 79 mph was recorded.

incorporated jurisdictions like Billings and Laurel. Specific demographic variables for the County are
provided in Table K-1 below.

Table K-1 Population Trends in Yellowstone County, 1980-2020

arporated 980-1990 990- 2000 000- 2010 010- 2020
o Change Chang Chang Chang

City of Billings | 68361 | 81,151 +187% 89,847 | +107% |104170| +159% | 117,116 | +124%
Town of

Broadview

City of Laurel | 5469 | 5,686 +4.0% 6,255 +100% | 6718 +74% 7.222 +7.5%

Yellowstone

County.

NOTES:

1 - During review of this plan, Yellowstone County noted their population was larger than counted by the

2020 US Census and the 2021 American Community Survey estimate. The 2022 population estimate for

Yellowstone County is 169,852 according to the ACS, and this is a more current estimate of the County’s

population at the time of this plan development.

Source: Decennial Census,

125 133 +6.4% 150 +128% 192 +280% 139 -27.6%

107,661{113419) +53% 129352 | +140% [147,972| +144% 1647311 +113%

K.2.3 Demographics

The 2016-2020 American Community Survey (ACS) reports demographic estimates for Yellowstone
County which are summarized in the table below Table K-2.

Table K-2 D phic Estil forY County (2016-2020 ACS)

c S Bhik
Percentage of persons below 150% poverty estimate 19.9% 24.1%
Unemployment Rate estimate 23% 40%
Percentage of housing cost-burdened occupied housing units with annual ) )
income less than § costs) estimate 194% a4
Per‘cenuge of persons with less than a high school diploma (age 25+) 66% 75%
estimate
:;rjcr::::ge uninsured in the total cvilian noninstitutionalized population 85% 96%
Percentage of parsons aged 65 and older estimate 22.5% 221%
Percentage of persons aged 17 and younger estimate 211% 21.3%
::‘ric;:‘l:ge of civilian noninstitutionalized population with a disabifity 162% 156%
Percentage of single-parent households with children under 18 estimate 3.2% 3.9%
Percentage of persons (3ge 5+) who speak English *less than well* estimate 00% 03%
Minority (other than white non-Hispanic) estimate 9.9% 14.6%
Percentage of housing in structures with 10 or more units estimate 1.9% 33%
Percentage of mobile homes estimate 73% 13.1%
Percentage of occupied housing units with more people than rooms estimate 0.9% 21%
Percentage of households with no vehicle available estimate 5.2% 49%
Percentage of persons in group quarters estimate 25% 2.8%
Percentage Female estimate 507% 49.7%
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Median Age estimate 387 201
Median Gross Rent estimate $910 $836
Iedian Housz Value estimate* $330,800° $366.400"
Percent Unoccupied Housing Units estimate 62% 153%

Source. ACS 2016-2020, https//datacensys gov/ | *2022 ACS 1-year estimate
K.2.4 Social Vulnerability

Social vulnerability is broadly defined as the susceptibility of social groups to the adverse impacts of
natural hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social
vulnerability considers the social, economic, demographic, and housing characteristics of a community
that influences its ability to prepare for, respond to, cope with, recover from, and adapt to environmental
hazards. Additional details on social vulnerability and the National Risk Index (NRI) can be found in
Section 4.1.1.5 of the Base Plan.

The social vulnerability index (SoVI) rated the social vul bility in County as

Low", with a score of 32.8. Thus, Yellowstone County is less socially vulnerable than roughly three-! lourlhs
of all Montana Counties. Refer to Hazard Identification and Risk Assessment (HIRA) for more information
on social vulnerability. Demographic factors that can influence the social vulnerability rating are displayed
in Table K-2, such as percentage below poverty level or over the age of 65. The ACS reports that most of
these factors are at or below statewide averages.

With regards to hazards, socially vulnerabl, lations may be di i ly impacted by hazards
that include flooding, wildfires, and dam (allures Severe weather hazards may result in power outages
that could have a greater impact on these socially vulnerable populations including those dependent on
electricity for medical reasons and those that lack access to a vehicle to safely get to a community center
or shelter location with electricity.

K2.5 Development Trends

Accordmg to the Montana Department of Commerce Regional ic Models

j , the ion of County is expected to increase to 179,726 by 2030 a60%
growth from the 2022 ACS 5-year estimate. To accommodate the growth, new commercial, industrial, and
residential development will occur. However, at this time, residential development is the most rapidly
growing sector of land use in Yellowstone County. Most of the anticipated growth is expected to occur
within and near the communities of Billings and Laurel.

The County has experienced an increased demand for housing. Since the 2008 Recession, new
construction rates have remained low, creating a deficit of over 4,000 residential units. This created a
housing shortage for residents and new arrivals. This shortage was further exacerbated by COVID-19
pandemic and the heavy shift of urban dwellers relocating into smaller, more rural areas like Yellowstone
County and Billings.

In 2008, the Yellowstone County Board of County Commissioners and the City of Billings adopted updates
to the Yellowstone County / City of Billings Growth Policy. This plan includes individual neighborhood
growth plans to better reflect the ities’ vision for Specific growth trends by
Jjurisdictions are listed below:

s Yellowstone County: According to the CPT, the housing shortage for current residents and those

! httos.
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new to Yellowstone County has caused housing prices to rise by nearly 41%, making the average
home price $357,000. However, according to the 2022 ACS 1-Year Estimates (which is the most
recent ACS publication), the median value of a home in Yellowstone County is $330,800. While the
amount of d¢ growth has ined low and the impl ion of the Y

County Growth Policy limits growth, population growth in the County has increased and thereby
slowly increased the overall exposure of people within the County to atmospheric/weather
hazards.

«  City of Billings: The City of Billings and Yellowstone County are seen as ideal for new business
because there is not only an airport located nearby, but Billings has one of the largest populations
in the state. New businesses interest seems to favor the relocation or new creation of data/server
centers in the area. There has been a decrease in demand for traditional office space, which is
believed to be a result of the pandemic. Overall, there is seen to be an increase in businesses
throughout the City of Billings. Billings and Yellowstone County are also seeing increased interest
in shovel ready sites for development. There have been requests for building and warehouse
spaces larger than 30,000 square feet. Being the commerce hub for a 400+ mile radius region with
two major interstates dissecting the area and a north/south interstate corridor nearby, easy access
to the major airport, and rail service make this area highly desirable. There are also several new,
large building projects including the new Coca-Cola manufacturing plant south of the interstate
and two new warehouse projects between west Billings and downtown. The City of Billings Growth
Policy has helped the City manage population growth and housing development; however the
City's steady increase in population has gradually increased the overall exposure of the City to
atmospheric hazards.

o City of Laurel: The City of Laurel has prime proximity to I-90 providing optimum conditions for
growth. Within the city limits, Highway 10 and the SE 4th Street corridors provide opportunity for
business growth with some vacant industrial and commercial zoned tracts. The potential for large
industrial sites remains small due to infrastructure concerns and the inability for the city to provide
water without investing in substantial upgrades. Where the city’s greatest potential lies is in the

of vacant c ial buildings located in the downtown area, as well as along First
Avenue south of the underpass. The City of Laurel has experienced some population growth over
the past five years, which has resulted in a slight increase in the overall exposure of the City to
hazards.

« Town of Broadview: The growth potential of the Town of Broadview was analyzed and found to
be constrained by the development of a better water supply and the construction of a railroad spur
from the Bull Mountain Mine to the railroad main line southeast of town. Without a better, more
reliable water supply, additional growth is not likely. The Montana Bureau of Mines and the
Montana DNRC have collaborated with the town to define and evaluate favorable sites for

of i viable dy sources. Because the limited water supply the Town
has experienced a gradual decline in lation growth and P which has resulted in a
slight decrease in the overall hazard exposure of the Town.

The U.S. Census Bureau Building Permit Survey provides information and local statistics on new privately-
owned residential construction. Figure K-2 below displays the new privately owned housing unit
horizations by year in County. This data indicates that there was a sharp increase in

housing units in 2013, which has remained fairly high since. An increase in the number of housing unit
authorizations in the County could indicate an increase in the total number of buildings exposed to
hazard events. However, it is unknown how this will impact ility to specific hazards,
such as wildfire and flooding.
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Figure K-2 New Privately Owned Housing Unit Authorizations
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K.2.6 Economy

Table K-3 below provides a brief overview of economic characteristics in Yellowstone County. The
following information is provided by the U.S. Census Bureau ACS S-year estimates from 2016-2020.

Table K-3 Yellowstone County Economic Profile
Families Below Poverty Level 6.9%
Individuals Below Poverty Level 184%
Median Home Value $330,800
Median Household Income $62,630
Per Capita Income $37,261
Population > 16 Years Old in Labor Force 66.7%
Population Employed 643%
Source: US. Census Bureau ACS 5-year estimates, 2020
Table K-4 below shows the down of ! inY County by the industry sector.

According to the ACS, the leading employment sectors in the County are “Educational, Healthcare, and
Social Assistance Services” which composes of over 20% of the total employment in the County with
19,395 people. This is followed by “retail trade” with 9,969 people. A close third is the “Arts, entertainment,
and recreation, and accommodation and food services” Industry with over 10% of the population in
Yellowstone County employed.
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Table K-4 Yellowstone County Occupation by Industry Profile

Industry Percent of

mployed  Labor Force
Educational services, and health care and social assistance 19,395 23.8%
Retail trade 9,969 12.2%
;\:;;;r;lenainmen!. and recreation, and accommodation and food 8,892 109%
Pk ememssc:‘r)i:z:. and and and waste 8,006 98%
Construction 6,805 83%
Transportation and warehousing, and utilities 5817 7.1%
Finance and insurance, and real estate and rental and leasing 4771 5.8%
Other services, except public administration 4,409 54%
Manufacturing 4,325 53%
Public administration 3,070 3.8%
Wholesale trade 2,705 33%
Agriculture, forestry, fishing and hunting, and mining 2,201 27%
Information 1,244 1.5%

Source: US. Census Bureau ACS 5-year estimates, 2016-2020
K.3 Hazard Identification and Risk Assessment
K3.1 Identified Hazards

The CPT reviewed significant hazards for inclusion in the HMP. Some changes were made from the 2019
County Hazard Mitigation Plan to be i with the 2023 Eastern Montana Region
Haxard Mitigation Plan. The previous 2019 Yellowstone County HMP profiled the following hazards:

= Severe Weather and Drought © Hazardous Material Incidents
« Wildfire « Transportation Accidents

= Ditch and Drain Failure « Flooding and Dam Failure

o Terrorism, Violence, and Civil Unrest « Communicable Disease

» Cyber Security  Landslide /Rockfall

In this plan update, severe weather hazards are organized into severe summer weather and severe winter
weather. Terrorism, Violence, and Civil Unrest are covered in Human Conflict. Cyber Security is covered in
Cyber Threats. Dam Failure is also a stand-alone section. Ditch and Drain Failure is also covered in this
Annex, but not in the Eastern Montana Regional HMP. Table K-5 provides a summary of the overall hazard

for the hazards in this plan, showing variability by jurisdiction. More details on
hazards can be found in Chapter 4 of the base plan.
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Tahle K-5 Yellowstone County Overall Hazard Significance by Hazard and Jurisdiction*

Avaianche Low Low Low
Communizakle Disease High High High
Cyber-Attack Medium High High
Dam Failure Low Medium Low
Ditch & Drain Failure High High Low
Drought High High High High
Earthquake Low Medium Medium Medium
Flooding High High High High
Hazardous Materials Incident High High High High
Human Conflict High High Medium Medium
Landslide Low Low Low Low
Severe Summer Weather High High High High
Severe Winter Weather High High High High
Tornadoes & Windstorms High High High High
Transportation Accidents Medium Medium Medium Medium
Volcanic Ash Low Low Low Low
Wildfire High High High High
i based on a ination of G ic Extent, Potential Magnitude/Severity and Probability as defined
below
Geographic Extent Probability of Future Occurrences
Negligible: Less than 10 percent of planning area or Unlikely: Less than 1 percent probability of occurrence
isolated single- point occurrences in the next year or has a recurrence interval of greater
Limited: 10 to 25 percent of the planning area or limited than every 100 years.
single-point occurrences Occasional: Between a 1 and 10 percent probability of
Significant: 25 to 75 percent of planning area or frequent | occurrence in the next year or has a recurrence
single-point occurrences interval of 11 to 100 years.
Extensive: 75 to 100 percent of planning area or Likely: Between 10 and 90 percent probability of
consistent single- point occurrences ocaurrence in the next year, or has a recurrence
Potential Magnitude/Severity interval'of 1t0:10years
Nealigible: Less than 10 percent of property is severely Highly Likely; Between 90 and 100 percent probability
damaged, facilities and services are unavailable for less | Of occurrence in the next year or has a recurrence
than 24 hours, injuries and illnesses are treatable with interval of less than 1 year.
first aid or within the response capability of the Overall Significance
jurisdiction. Low: Two or more of the criteria fall in the lower
Limited: 10 to 25 percent of property is severely classifications or the event has a minimal impact on
damaged, facilities the planning area. This rating is also sometimes used
and services are unavailable between 1 and 7 days, for hazards with a minimal or unknown record of
injuries and illnesses require sophi medical caurre pacts or for hazards with minimal
support that does not strain the response capability of | Mitigation potential
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the jurisdiction, or results in very few permanent Medium: The criteria fall mostly in the middle ranges.
disabilities. of classifications and the event's impacts on the

Critical: 25 to 50 percent of property is severely damaged, pla‘nnil:\g area are nfau'ceab!e but not devastali_ng. This
facilities and services are unavailable or severely hindered [ rating is also sometimes utilized for hazards with a
for 1 to 2 weeks, injuries and illnesses overwhelm medical ~ | high impact rating but an extremely low occurrence

support for a brief period of time or result in many rating.

permanent disabilities and a few deaths. overwhelmed for | High: The criteria consistently fall along the high

an extended period of time or many deaths occur. ranges of the dassification and the event exerts
Catastrophic: More than 50 percent of property is significant and frequent impacts on the planning area.

severely damaged, facilities and services are unavailable | This rating is also sometimes utilized for hazards with
or hindered for more than 2 weeks, the medical response | @ high psychological impact or for hazards that the
system is overwhelmed for an extended period of time, jurisdiction identifies as particularly relevant.

or many deaths occur.

K.3.2 Building Inventory and Assets

People, property, critical faciliti fi ture, and other imp assets in County are
exposed to the hazards identified in this plan. Table K-6 summarizes the property inventory for the
County and each participating jurisdiction, based on improvement value (i.e, structures) and includes the
building count and value grouped by parcel type and jurisdiction. This is an assessment of the overall
property exposed within the County and by jurisdiction.

Assets i to i Inerability include people, structures, critical facilities, and natural,
historic, or cultural resources. For the regional planning process, locally available GIS databases were
utilized. Parcel and assessor data was obtained through Montana's MSDI Cadastral website. This
Statewide database provided the basis for building exposure and property types. The focus of the analysis
was on “improved” or developed parcels. These parcels were identified based on an imp value
greater than zero. Property Types were used to identify occupancy types as shown in the following table,
which includes summations of total improved value for the various property types.

Table K-6 Yellowstone County Building Inventory and Value by Jurisdiction

Improved

J on Parcels Improved Value Content Value al Value
Billings 43,604 $11,862,503,189 $6,844,972,623 $18,707,475,812
Broadview 95 $9,153,276 $5,253,798 $14,407,074
Crow Tribe 1 $19,469,548 $15,982,369 $35451,917
Laurel 3,039 $545,083,990 $311,062,124 $856,146,114
Yellowstone County 17,137 $4,260,860,990 $2,697,545,405 $6,958,406,395
Total 63,986 $16,697,070,993 $9,874,816,319 | $26,571,887,312

NOTE ~ A portion of the Crow Tribe is in Yellowstone County, although predominantly located in Big Horn
County. Source: MSDI Cadastral database, https mt i

Total building exposure with contents within Yellowstone County based on an analysis of improved parcels
is over $26 billion, with over $16 billion in improved value properties and $9 billion of contents. The City of

th test

Billings accounts for more than $18 billion of this total number. Resi prop p g
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portion of structures in the County, accounting for over $21 billion of the nearly $26.5 billion improved
property value, as shown in

Tab'e K-7 below.

Table K-7 Yellowstone County Total Exposure by Jurisdiction and Property Type

tio proved

Agricultural 2 $257,920 $257,990 $515,980
Commearcial | 321 $131,041427 | $131,041427 | 5262082854

Exempt 735 $1,599,410,120 | $1,599.410120 | $3,198820240

g Industrial 35 $45,193,570 $67,790355 112,983,925
Residential | 42487 | $10080254702 | $5040,127.351 | $15120382,053

Vacant 23 $6,345380 56,345,380 $12,690,760
Total 43,604 | $11,862,503,189 | $6,844,972,623 | $18,707,475,812

Exempt 3 $896,680 $896,680 $1,793360

Industrial 1 $228,820 $343,230 $572,050

e Residential 86 $8,027,776 $4,013,888 $12,041,664
Total 95 $9,153,276 $5,253,798 $14,407,074
Agricultural 62 $11,182,680 511,182,680 $22,365360
Commercial 2 $582,910 $582,910 $1,165,820

Exempt 7 $727,350 $727,950 $1,455,900

; Residential 38 $6,974,358 $3,487,173 $10461,537

Vacant 2 51,650 $1,650 $3,300

Total m $19,469,548 $15,982,369 $35,451,917

Commercial 11 $1,417,180 $1,417,180 52,834,360

Exempt 46 $62,847,717 $62.847,717 $125,695,434

Industrial 4 $6,387,680 59,581,520 $15,969,200

Residential | 2978 $474,431413 $237215707 | $711,647,120

Total 3,039 $545083,990 | $311,062,124 | $856,146,114
Agricultural 993 $196379255 | $196379255 | $392758510
Commercial 95 $38,448,650 $38,448680 76,897,360

Exempt 190 $195,326,541 $195,326541 |  $390,653,082

AN Indlustrial 38 $351,257,020 $526,885,530 $878,142,550
Residential | 15748 | $3477,888,190 | $1,738944035 | $5.216832285

Vacant 73 $1,561,304 $1,561304 $3,122,608
Total 17,37 | $4,260,860,990 | $2,697,545,405 | $6,958,406,395
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Improved
Parcels

Grand Total $16,677,601,445 | $9,858,833,950 | $26,536,435,395

Source: MSDI Cadastral database, mt. ‘cadastral/

Jurisdiction :;x:’]:eny Improved Value  Content Value Total Value

Critical Facilities, Infrastructure, and Other Important Community Assets

A critical facility is defined as one that is essential in providing utility or direction either during the
response to an emergency or during the recovery operation. Much of this data is based on GIS databases
associated with the 2022 Homeland Infrastructure Foundation-Level Data (HIFLD). Other critical facility
databases were also used, such as the National Bridge Inventory (NBI), with supplementation from the
Hazard Mitigation Planning Committee (HMPC). Where applicable, this information was used in an overlay
analysis for hazards such as dam failure, flood, and wildfire.

FEMA organizes critical facilities into seven lifeline categories as shown in Figure K-3. These lifeline

the classification of critical facilities and infrastructure that provide indispensable
service, operation, or function to a ity. A lifeline is defined as providing indispensable service that
enables the continuous operation of critical business and government functions, and is critical to human
health and safety, or ic security. These izations are particularly useful as they:
s Enable effort ¢ idations between and other izations (eg, infrastructure
owners and op . Enable i ion of prep efforts among plans; easier identification

of unmet critical facility needs.

*  Refine sources and products to enhance awareness, capability gaps, and progress towards
stabilization

* Enhance communication amongst critical entities, while enabling complex interdependencies
between government assets.

« Highlight lifeline related priority areas regarding general operations as well as response efforts.
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Figure K-3 FEMA Lifeline Categories Figure K-4 Yellowstona County Critical Facilities

Lo

Cutegores svesms [ Regions / M-Lul-n oros
@ Communcators [ 17 ! Triost Boundanas ROSEBUD
@ cnersy e N COUNTY
@ ea’ *  Food, Water, Sheter —— Hrrwags T
Sodyses e B Hazadous Mslens's —— interstasa l
4+ Heolthy anz Medcal EJ Jumditons
3 A 0 Eotety and Sezunty [ Courties
W & % @ =
L | 4 &, ( 0N

e
Sacns o Lavina.

= 911

gt Shonae P mesmn e
“"b\ i'j ‘h
. —_—
Apaamm Favainy Bergeresr
aagamert Commncsiine

L3

Commansty Sotety

)
N\ =
=

Source: FEMA

Table K-8 below summarizes the number of critical facilities by jurisdiction. Figure K-4 through Figure K-7
display the location of critical facilities by FEMA Lifeline in Yellowstone County, the City of Billings, the
Town of Broadview, and the City of Laurel.
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Table K-8 Yellowstone County Critical Facilities by Jurisdiction Figure K-5 City of Billings Critical Facilities

c County Inset | Categories B Hazardous Matedals Streams
2 b 2 ®  Communications 4  Hesith and Medical —— Railroad
it 53 £ B Enery @ Safety and Securty {__] Balings (3
Jurisdiction 5 £3 §. % Food, Vister, Sheller B Transportaton
E S= 2
E x H
S -
Billings. 85 9 37 15 16 106 55 323
Broadview g 1 . 5 1 1 = 3
Laurel 4 1 8 = 1 6 1 21
Yellowstone County 143 67 18 22 8 44 239 541
Total 232 78 63 37 26 157 295 888

Source: HIFLD 2022, Montana DES, National Bridge Inventory
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Figure K-6  Town of Broadview Critical Facil Matural, Historiz, and Cultural Assets
Assassing the vulnerabiiity of Yeliowston2 County ta hazaras also in < inventarying the natural,
Categories. County Insat historical and cultural ass2ts of the ar2a This step is important for the foliowing rezsons

8 Eregy
%  Focd, Water, Sheltar
4 Haahth and Medical

extion due to thair

ty may decidz ese types of resourcas warrant more pr
e and irreplaceabls nature ontribution to tha overall ezonomy.
resources are impacted by a hazard, knowing so ahaad of time allows for more prugent care

. A
% Solety ond Securty ! in the immediate aftermath, when the potantial for additional impacts are higher

—— Raiioad '_,J »  The rules for recenstruction, restoration, rehabilitation, and/or replacement are often different for

T Brodview these types of designatad resources.

* Natural resources can have beneficial functions that reduce the impacts of natural hazards, such as
wetlands and riparian habitat, which help absorb and attenuate floodwatars.

Historic and Cultural Assets

By definition, a historic property not only includes buildings or other types of structures, such as bridges
and dams, roads, byways, historic landscapes, and many other features. The National Register of Historic
Places (NRHP), managed by the National Park Service and U.S. Department of Interior, is the nation’s

e official list of cultural resources worthy of preservation. Table K-9 below lists the properties that are
identified as having cultural and historic significance in Yellowstone County as recorded by the National
Register of Historic Places.

3t msend

Table K-9 Historic Properties and Districts on National Registers

Date
Property Name City/Town Location Listed
Huntley Project Office Ballantine | 2291 2% Street W 6/5/2017
1aaoeiow west 4 e caine Acme Building Billings 109-111 N. Broadway 11/3/2005
Armour Cold Storage Billings 15. Broadway 77172004
Babcock Theatre Building | Billings 114-124 N. 28" Avenue & 2808-2812 21 Avenue 432013
Billings Chamber of - -
e Billings 303 N. 27" Street 1201972
Billings Communal 2
e Billings 1704 Central Avenue 05/28/2021
I ) Roughly bounded by N. 23 Street & N. 257 Street,
Billings Historic District Billings gl ot S 313/1973
: : Generally bounded by Montana Ave. on the N, 5. 26
Exiogs Ol Town Histoc ¥ gy onthe E, 1% Avenue S on the S, & 5. 30 Street on the | 09/16/2010
District w
. Billings Townsite Historic 2600(2528), 26042606, 2608, 2610-2614, & 2624
District (Boundary Increase) | &'"%* Montana Avenue 420/2005
Billngs West Side School | Billings 415 Broadwater Avenue 3/20/2002
\ap compted 122022, N Black Otter Trail Billngs Black Otter Trail 1/5/2007
only. L L 1 3 ' |
Deta Source. Montans Siste Lvary, — — A Boothill Cemetery Billings N of Billings 47711979
Montana DES, NIB, HIFLD
Dude Rancher Lodge Billings 415N, 29 Street 7/22/2010
Elecuric Building Billngs 113-115 Broadway 3/1/2002
Fire House #2 Billngs 201 £ 30 Street 2291980
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Figure K-7 City of Laurel Critical Facilities Prop e City/To ocatio B
e 8 HaadousMetwiss  Sieams Coupy et Fratt-Link House Billings 142 Clark Avenue 11/9/2020
. +
. ” «
& ey © Garfield School Billings 3212 1% Avenue S. 10/3/2012
% Food, Water, Sheier @ Graf, Amold, House Billings 633 Highland Park Drive 412072015
;i::';‘ BasinArchediogieal | gy Address Restricted 172011974
James F. Battin Federal
Frr : Building (Courthouse & Billings 316 N. 26™ Street 1/13/2023
5 H Federal Office
i Kate Fratt Memorial . o
it s Billings 205 N. 32 treet 7/28/2020
Land L Building Billings 2624 Minnesota Avenue 12/19/2008
L Masonic Temple Billings 28063 Avenue N. 4171986
B McKiniey Elemectary Billings 820N, 31 Street 3/16/2021
§ / McMullen Hall Billings 1500 University Drive 9/8/2015
Montana National Bank | Billings 201 North Broadway 3/142022
Moss, Preston B, House Billings Address Restricted ; 4/30/1982
Lonrm 3o W) North Elevation Historic * Bounded by 12™ Avenue N., alley between N. 31%
: District Sitipos Street & N. 30 Street, 9% Avenue N. & 32% Street N, | 11/2%/2016
North, Austin, House Billings 622 N. 29" Steet 117231977
§ Northern Hotel Billings 19 N. Broadway 6/12/2013
ODonnell LD, House Billings 105 Clark Avenue 17231977
Oliver Building Billings 2702 Montana Avenue 12/19/2008
Parmly Billings Memorial | gy 2822 Montana Avenue 10/26/1972
Library
Pictograph Cave Billings 7 miles SE of Billings in Indian Caves Park 10/15/1966
) Roughly bounded by Parkhill Drive, 3 Streel W, &
Pioneer Park Billings o i e 4372021
Prescott Commons Billings Rimrock Road 4/30/1982
Ruth, Harold and Marion, | __ ;
il Billings 111 Emerald Drive 6/21/2007
US Post Office & -
e e Billings 2602 1% Avenue N 3/1411986
Yegen, Christian, House Billings 208S. 35% Street 10/1/1979
Yegen, Peter, House Billings 2095. 357 Street 4/16/1980
Map compied 122022 o 0s 1 Mken N -
T T R Antelope Stage Station Broadview | E of Broadview 1/19/1983
Data Source: Montana State Library, Erb, Abraham & Carri
Wostans D3, G HELO. Rt tiley Laurel 1104 Avenue 6/9/200
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IR Date 8
il .!.ig‘h,,,d;:‘r‘

. / the Burl ngton Northern §

Laursl Dewnrown Historic 4 :

aursl Dcwniown Historic —
District
Mossien Cuarpess Lvirst 372512012
Pompey’s Pillar z:’:””"’ * | viof Pempey 10/15/1965
Huntley Zridge Huritley Mile 12, MT 312 3/26/2012

Source National Ri=giter of Fistorc Plxces 143t onsl Archives (records up until end of 2012)
- i i rch i National Register of Historic Places,

NPGallery Database (racords listed aftar 2013) hitpsy//noaallery.nps gov.nrhp
Natural Resources

Natural resources are important to include in benefit-cost analyses for future projects and may be used to
leverage additional funding for projects that also contribute to community goals for protecting sensitive
natural resources. Awareness of natural assets can lead to opportunities for meeting multiple objectives.
Forinstance, protecting wetlands preserves sensitive habitats as well as attenuates and stores flood
waters.

Wetlands are a valuable natural resource for communities, due to their benefits to water quality, wildlife
protection, recreation, and education, and play an important role in hazard mitigation. Yellowstone
County has over 7 lakes and reservoirs. The County is made up of approximately 16 square miles of water.

Endangered Species

A table of endangered and threatened species in the State of Montana, as identified by the U.S. Fish and
Wildlife Service, Montana Ecological Services Field Office, can be found in the Assets Summary Section in
Chapter 4 of the base plan.

K.4 Vulnerability to Specific Hazards

Vulnerability to hazards that can affect the Eastern Region is described in Section 4.2 Hazard Profiles of the
Eastern Region base plan. The analysis of vulnerability in the base plan includes the type, location, and
extent of hazards. In addition, the base plan provides an analysis of the vulnerability of seven classes of
assets (People; Property; Critical Facilities and Lifelines; the Economy; Histeric and Cultural Resources; and
Natural Resources). Subsections within Section 4.2 of the Eastern Region base plan provide descriptions
and analysis of the exposure of each asset class to each hazard, the susceptibility of each asset class to
damage from exposure to each hazard, and the overall vulnerability of each class of asset to each hazard

This section details quantifiable vulnerability to specific hazards, only where it differs from that of the Region
as a whole. The results of detailed GIS analyses used to estimate potential for future losses are presented
here, in addition to maps of hazard areas, details by jurisdiction, and building type. For a discussion of the

hodology used to develop the loss esti refer to Chapter 4 of the base plan. In many cases, Chapter
4 contains information that differentiates the risk by county, thus the information is not duplicated here.
For most of the weather-related hazards the risk does not vary significantly enough from the rest of the
Region and thus the reader should refer to Chapter 4. Only unique issues or vulnerabilities are discussed,
where applicable.

Hazards considered in this HMP update annex are as follows.
« Avalanche
« Communicable Disease

Eastern Montana Region Hazard Mitigation Plan

Annex K Yellowstone County

« Cyber-Attack

« Dam Failure

« Drought

« Earthquake

 Flooding

« Hazardous Materials Incident
« Landslide

« Severe Summer Weather
 Severe Winter Weather

« Human Conflict

« Tomadoes & Windstorms
« Transportation Accidents
« Volcanic Ash

« Wildfire

« Ditch and Drain Failure

K4.1 Avalanche

An is a low si hazard for County and its jurisdictions (Table K-5). To
distinguish between counties where avalanches have not occurred and those that have no possibility of
avalanche occurrence, FEMA created a control table overlaying avalanche forecast zones and counties which
have experienced losses due to credible avalanche events. Based on this analysis, Yellowstone County was
determined to be an area where avalanches have no possibility of occurrence. Therefore, mitigation actions
were not included for this hazard.

Refer to Chapter 4 for a discussion of the avalanche risk relative to Yellowstone County and the Eastern
Region.

K4.2 Communicable Disease

All populations are vulnerable to communicable disease. Elder populations, young children, and

indivi with pre-existing medical itions are more likely to face long lasting impacts from
communicable disease. While areas of high population density are likely to experience a greater number
of cases due to a larger population, these larger cities also have greater access to medical resources.

Communicable disease is ranked as a high significance hazard for Yellowstone County and there were no
noted jurisdictional differences. As Billings is the largest city in an approximately 500-mile radius, it serves
as amedical hub for approximately two-thirds of Montana and a significant portion of boarding states,
making communicable disease a significant threat in Yellowstone County.? Billings is also the only city in
Montana with a certified Level 1 Trauma Center.} As of October 2023, according to data from the Centers
for Disease Control and Prevention (CDC), Yellowstone County reported approximately 47,850 confirmed
cases of COVID-19 in Yellowstone County. Among these cases, 2,913 individuals were hospitalized directly
related to COVID-19, with 302 admitted to the ICU, and nearly 580 deaths. According to USA Facts, the
pandemic resulted in a 12% increase in closures of retail food establishments and 13% increase closures
of wholesale food establishments. All K-12 schools were closed from March 16, 2020, through May 6,
2020.

Refer to Chapter 4 for a discussion of the communicable disease risk relative to Yellowstone County and
the Eastern Region.
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K4.3 Cyber-Attack

Ali servars, networks, and users arz valnerable to cybar-
ranked high, along with most other countias i
events cceurring in tha County or its jurisdictions, hawever. miner cyber-attacss such as phishing zmails
often go unreported. Whils all networks and servers are squally vulnerablz to cyber-attacks, the City of
8illings has a greater population and therefore more peopiz excosad to a cyber-attack event.

<ks in Eastern NMontana. Yellovstone County is
corded cyber- attack

Refer to Chapter 4 for a discussion of tha cyber-attack risk refative to Yellovstone County and the Eastern
Region.

K.4.4 Dam Failure

Dam failure in Yellowstone County and the Town of Broadview is rated a low significance hazard. The City
of Billings and the City of Laurel rate dam failure as a medium significance hazard (Table K-5). Chapter 4
provides a discussion of the dam failure risk in the Eastern Region, including Yellowstone County. See
Section 4.2.4 Dam Failure.

There is one high hazard dam (HHPD) in Yellowstone County (Lakeside Dam), and two significant hazard
potential dams in the County (Table K-10, Figure K-8). GIS delineations of the dam failure inundation zoned
for these dams are unavailable. This prevents identification of specific assets that could be exposed in the
event of a dam failure. The analysis of vulnerable assets, below, does not consider failure of these three
dams. Refer to Chapter 4 for a discussion of the dam failure risk relative to Yellowstone County and the
Eastern Region, and of the typical reasons that dam failure inundation zones are not made available for
hazard mitigation planning. At least two additional HHPDs exist upstream of Yellowstone County and are
discussed below.

Table K-10 Dams in Yellowstone County

Distance to £m
g Action Plans
Downstream (EAP)
City (miles)
Lakeside ; )
High | Lakeside | Homeowners Q"s‘;::)m'gh Billings 0 y’:'/:;g;“
Assodiation
Significant | Dreves °‘“’c‘:r‘;"“"‘9 Coulee None 0 Not Required
s Retriever | Montana Retriever [ Twelve Mile Creek .
Significant # Club Off Stream Huntley 6 Not Required

Source: National Inventory of Dams (NID)

The Cooney Dam is an HHPD upstream of Yellowstone County in Carbon County, seven miles west of Boyd
and 19 miles west of Joliet (Figure K-8). This irrigation reservoir is owned by the Montana DNRC, measures
102 feet tall, nearly a half-mile wide, and has the potential to inundate parts of both Laurel and Billings. The
inundation zone for this dam was made available for this HMP update and is shown in purple on Figure K-8.
The delineation extends just past Billings and stops, despite the fact that dam failure hazards would continue
further downstream. The analysis of assets in Yellowstone County that are vulnerable to dam failure hazards
is based entirely on this one delineation.

The Yellowtail Dam and Reservoir is another HHPD upstream of Yellowstone County. This dam is a concrete
thin-arch hydroelectric dam, towering 525 feet and stretching 1,480 feet across Bighorn Canyon in Big Horn
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County. Failure of this dam would inundate the land along the Bighomn River on the eastern boundary of
Yellowstone County. The dam inundation zone for the Yellowtail Dam is unavailable and the potential
impact of failure of this dam on assets is not included in the vulnerability analysis below.

The SoVi-based rating of social vulnerability is relatively low in Yellowstone County (Section K 2.4 Social
ili of how Y County rates in social vulnerability, severe floods can be

devastating events that are difficult to recover from both financially and emotionally. Floods may result in

injuries or fatalities in situations with limited warning or when evacuation orders are not adhered to.

Table K-11

Table K-11 izes the number of impi parcels, building values, and people within
inundation zones in Yellowstone County by property type. A total of 5,971 people reside within the dam
inundation zone in Yellowstone County, over 3% of the total County population. Half of these people 3,017,
live in Billings.

Yellowstone County has a $1.3 billion total property value located within the inundation zone. Residential
property types represent the greatest total number of improved parcels and most property value, with
approximately $621 million in total property value at risk. A substantial amount of people (over 5,000
estimated) reside within the limited inundation area mapped in the County (primarily Cooney Dam); thus
the risk of loss of life and injury would be significant without adequate warning and evacuation.

The SoVi-based rating of social vulnerability is relatively low in Yellowstone County (Section K2.4 Social
il of how County rates in social vulnerability, severe floods can be

devastating events that are difficult to recover from both financially and emotionally. Floods may result in

injuries or fatalities in situations with limited warning or when evacuation orders are not adhered to.

Table K-11 Yellowstone County Parcels at Risk to Dam Inundation by Property Type
erty Improved Improved

Jurisdiction "’.‘r’;e gk prowed || Content Value | TotalValue || Population
Commerdial 9 $2,129410 $2,129410 $4,258,820 =
Exempt 41 $80,771,767 $80,771,767 $161,543,534 -
o Industrial 13 $18304,530 $27.456,795 $45,761,325 -
Bifines Residential 1,306 $230,399,9%0 $115,199,995 $345,599,985 3,017
Vacant 4 $57.200 $57,29 $114580 B
Total 1373 $331,662,987 | $225,615,257 $557,278,244 3,017
Agricultural 35 $8,934,450 $8.934450 $17.868,900 -
Commerdal 4 1972630 | $1972630 | $3945260 3
Exempt 20 $59,791,770 $59,791,770 $119,583,540 -
Industrial 7 $160264770 | $240397.155 | 400,661,925 :
Residential 12719 $183,987,409 $91,993,705 $275,981,114 2,954
Vacant 21 $176370 $176,370 $352,720 -
Total 1,366 $415,127,399 | $403,266,080 $818,393,479 2,954
Grand Total 2,739 $746,790,386 | $628,881,337 | $1,375,671,723 5971
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Source. County Assessor data, NID, MT DNRC, WSP GIS Analysis

Figure K-3 Yellowstonz County Dam Inundation
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K.4.5 Drought

Drought was rated as a hazard of high sngniﬁcance hazard in Yellowstone County and all three
participating jurisdictions (Table K-5). Y County ienced 12 USDA drought declarations
from 2012-2021. These declarations occurred in 2012, 2013, 2016 2017, 2019, 2020, and 2021. Per the
Billings Chamber of Commerce, “The major crops grown in Yellowstone County are alfalfa, wheat, barley,
corn, and sugar beets. Alfalfa and other hay grown in the area is predominantly raised and saved to feed
livestock during the colder months.”  The Drought Impact Reporter recorded 16 drought impact reports
in Yellowstone County between 2000-2023, including, low hay reserves and slowing alfalfa growth.5%

The U.S. Drought Monitor (USDM) is a national data set released weekly, showing the severity of drought
in locations across the nation. Figure K-9 displays a time series showing the severity of drought in
Yellowstone County between 2000 and 2023. The figure indicates that the County experienced
exceptional drought (D4) in 2004. The HMPC and CPT noted that the Governor’s Drought and Water
Supply Advisory Committee meets monthly to share water supply and moisture conditions to effectively
manage natural resources and support constituents most likely to be affected by drought Refer to
Chapter 4 for a discussion of the drought risk relative to Yellowstone County and the Eastern Region.

Chapter 4 of the base plan provides a discussion of the drought risk relative to Yellowstone County and the
Eastern Region. In particular, all assets are exposed to drought, but assets are variably impacted by drought.
In the case of Yell County and its jurisdictions, dry-land agriculture is especially vulnerable. In terms
of financial impact to agriculture, Yellowstone County is not among the most impacted counties in the
Eastern Region (Figure 4-22), though the County does have an expected annual loss rating of relatively
moderate from the NRI (Figure 4-23). As is the case across the Eastern Region, climate change is projected
to cause a moderate increase in drought frequency in coming decades (see the base plan, Section 4.2.5,
subsection Climate Change Considerations).

Figure K-9 Yellowstone County Percent Area in USDM Categories

[N |; }‘ i ?‘
o | i
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<o . ! !
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DO abrormaly Dry) | DY (Mocerste Deoughty
Source: USDM; yaw drought gov
K.4.6 Earthquake

Earthquake is rated as low significance hazard in Yellowstone County overall, though all three participating
jurisdictions within the County rated it as a medium significance hazard (Table K-5).
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There are saveral known n.ﬂ' systems throughout the State of Montana, mostly concentrated in the
Western Region 4). The prooability of eposure to earthquake hazerds, however, is nat u
across the stata Maost tu not all tars are wall wast of the Eastern Region
Yellowstonz County énd Ye'lowston2 is roughly an the edga of thz area identiiad by USGS 3
a ilgntly elevated 2a-thg <k 01 e Loﬂg Tarm Naticaal Seismic Map (Fig. 7)
In terins of .JS'eFMHIl/ to earthquure da nage, Y tone County has a few key o’umn; First, most
parts of Yellowstene County g nt nsk of ligu i i
is elevated and evza moderatz in river valleys, where most development has occurrza IFAgv
Yellows! County is physizaily closer to seismicaliy active areas than most counties in th2
(Figure ). Third, Yellowstone County has relatively well-developed cities, especial ngs but also
Broadview and Laural. Taken together, Yellowstone County is near encugh to seismically activa areas to
experience harmful ground shaking, has soils that could magnify the impacts of shaking on buildings, and
has many structures that would be exposed to ground shaking hazards in the vent of a major earthquake

According to a Hazus probabmsuc loss analysis conducted for a scenario with 2% in 50 years recurrence,
The pr: ilistic scenario esti County will experience the highest total economic losses
in the Eastern Region of any county in the Eastern Region. Hazus-simulated economic losses in Yellowstone
County were $71,054,000, which is over half of all losses in the Eastern Region and more than double the
next-most impacted county (Table 4-24). While all jurisdictions in the County have adopted building codes,
the City of Billings and City of Laurel are likely to experience greatest losses due to the concentration of
population and infrastructure and therefore have higher risk ratings. Older and historic buildings,
constructed before adoption of building codes, are more vulnerable to earthquake shaking

Chapter 4 provides a further discussion of the earthquake risk relative to Yellowstone County and the
Eastern Region.

K4.7 Flooding

Flooding is rated as a high significance hazard in Yellowstone County and all three participating jurisdictions
(Table K-5).

Table K-12 below summarizes the building counts and improved value of parcels in the County that fall
within the 1% chance floodplains. A total of 1,830 people reside within the 1% chance floodplain in
Yellowstone County, approximately 1% of the total County population. Of these people, 6% (111) live in
Billings and 360 (~20%) live in Laurel

Additionally, Table K-12 summarizes loss estimate values, which are calculated based upon the improved
value of parcels that fall within the 1% chance floodplain, and estimated contents value and assumes a two-
foot-deep flood which usually results in losses equal to 25% of the total value, based on FEMA depth-
damage curves. NFHL flood data was used to perform this analysis.

Far context, Yellowstone County as a whole has the second greatest total value within the 1% annual
chance flood zone and the second greatest estimated loss of any county in the Eastem Region, behind
only Custer County (Table 4-31 in the base plan). The greatest liability in terms of flood damage is to
residential property. Residential parcels make up 87% of the parcels and 65% of the total value within the
1% annual chance flood zone in Yellowstone County, Billings, Laurel, and the Crow Indian Reservation
(Table K-12). Nearly 1,800 people reside in the 1% annual chance floodplain, the majority within the
unincorporated area and Laurel.
The SoVI- based rating of social vulnerability is relatively low in Yellowstone County (Section K:2.4 Social
of how Y County rates in social vulnerability, severe floods can be
devastating events that are difficult to recover from both financially and emotionally. Floods may resultin
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injuries or fatalities in situations with limited warning or when evacuation orders are not adhered to.

Confirming the high vulnerability to flood hazards, Yellowstone County has experienced the highest
historical National Flood Insurance Program (NFIP) dollars paid of any county in the Eastern Region (see
Table 4-27 in the Base Plan, section National Flood Insurance Program Policy Analysis)

TableK-12  Yellowstone County Parcels at Risk to 1% Flood Hazard by Jurisdiction

Estimated Loss Population

h Property Improved  Improved
Jurisdiction Typ Parcels Value Content Value ' Total Value

$57.920 $57,920 $115,840 $28960
5 $10596740 | $10596740 | $21,193480 | $5298370 =
48 $12.421,652 $6,210,826 $18632478 | $4658120 m
1 $59.260 $59,260 $118,520 $29630 &
1 $160,640 $160,640 $321.280 480320 -
3 $447,840 $447,840 $895,680 $223,920 3
1 $178,540 $178,540 $357,080 $89.270 -
156 $4,546,671 $2,273,336 $6,820,007 $1,705,002 360
94 $19.337,510 $19.337,510 | $38675020 | $9.668,755 =
1 $68,070 368,070 $136,140 $34035 2
5 $1.579,000 $1,579,000 $3,158000 $789,500 -
a4 $13,860030 $20940045 | $34,900,075 $8,725019 -
538 $104,865,256 | $52.432.628 | $157,297.834 | $39324471 1358
i $49,340 $49,340 $98,680 $24570 =
915 $168,328,469 | $114,391,695 ($282,720,164| $70,630,041 1,830
NOTE ~ A portion of the Crow Tribe is located in Yellowstone County, although predominantly located in Big

Horn County. Sources: DNRC, Hazus, FEMA NFHL

Yellowstone County has a total of 71 critical facilities located in the 1% annual chance floodplain. 55 are
transportation lifelines, six are communication facilities, five are energy facilities, two are food, water and
shelter and one is Safety and Security facilities. This is shown in Table K-13. Floodplain hazard areas are
shown in Figure K-10 through Figure K-13.
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TableK-13 Critical Facilities at Risk to 1% Annual Chance Flood Hazards by FEMA Lifeline

G SR R B R )
o )

Billings al -l -] -]8]e

Laurel 1 - - ) 2 - - 1
Yellowstone County 3 5 2 2 o 1 a7 | 80
Total 6 5 2 2 o 1 55| 7N

National Flood Insurance Program

The NFIP aims to reduce the impact of flooding on private and public structures by providing affordable
insurance to property owners and by encouraging communities to adopt and enforce floodplain
management regulations. These efforts help mitigate the effects of flooding on new and improved
structures. The State has analyzed NFIP flood-loss data to determine areas of Montana'’s Eastern Region
with the greatest flood risk. Montana's Eastern Region flood-loss information was obtained from FEMA's
“Montana’s Coverage Claims® for Montana's Eastem Region, which documents losses from 1978. This
section was updated based on information obtained from FEMA's PIVOT database through Montana
Department of Natural Resources and Conservation (MT DNRC) dated August 10, 2022

There are several limitations to analyzing flood risk entirely on this data, including:

o Only losses to participating NFIP communities are represented;

s Communities joined the NFIP at various times since 1978;

s The number of flood insurance polidies in effect may not include all structures at risk to flooding; and
e Some of the historical loss areas have been mitigated with property buyouts.

Yellowstone County has a total of $76,606,000 in NFIP coverage, with 263 total flood claims, and 275 current
policies in place. It also had the highest amount of dollars paid out due to flood claims with $1,814,878
dollars paid out. NFIP data and statistics for Yellowstone County is summarized in Table K-14.

Table K-14  Yellowstone County NFIP Statistics

Date Effective Dollars Paid Food Cumrent
Joined Firm Date (Historical) Claims = Polides

Caverage (%)

Yellowstone 11/18/1981 11/612013 $1,814,878.16 263 275 $76,606,000

Source: FEMA Pivot NFIP Data as of August 107, 2022; FEMA Community Status Book Report

Repetitive Loss

Repetitive losses are NFIP-insured structures that have had at least two paid flood losses of more than
$1,000 each in any ten-year period since 1978. Yellowstone County has a total of 21 repetitive loss properties
as of 2022. Ten of these structures are in Billings, four are in Laurel, two are in Worden, and the remaining
five are in the unincorporated County.
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Severe Repetitive Loss (SRL) properties have either four or more separate claims for flood damage (with
each claim exceeding $5,000 and with the sum of all payments exceeding $20,000,) or two or more separate
claims where the total of all claims exceeds the value of the property. Yellowstone County has no SRL
properties.

Table K-15 below lists that Yellowstone County has 21 repetitive loss structures, 53 repetitive loss claims
and $747,592.02 in funding paid.

Table K-15 Repetitive Loss Properties in Yellowstone County

Structure | Structure
Type  Type-
Single~ Mukti=
Family | Family
Yellowstone County $747,592.02
Source: FEMA Region VIll as of 9/10/2022.

Structure Type
= Business/ Total Paid Out
Non-Residential

Repetitive
Loss

Claims.
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Figure K-10  Yellowstone County Flood Hazard and Structures
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Figure K-11  City of Billings Flood Hazard and Structures
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Figure K-14 below displays the location of bridges in Yellowstone County and their condition. Refer to
Chaptar 4 of the base plan for a discussion of the fload risk relative to Yellowstonz County and the
Eastern Region.

FiguraK-12  Town of Broadview Flood Hazard and Structures
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Figure K-13  City of Laurel Flood Hazard and Structures K.4.8 Hazardous Materials Incident

* 1% Flooded Structures County Inset Hazardous Materials Incidents are ranked as a high overall significance hazard for Yellowstone County.

©  0.2% Fiooded Structures. N Yellowstone County has 11 Risk Management Program (RMP) facilities, and according to the National
FEMA Flood Hazards Response Center (NRC), there were 621 reported hazardous material incidents in the County since 1990,
071 1% Annual Chance s the greatest number in the Eastern Region. Yellowstone County also has gas transmission pipelines
1 02% Annual Chance _-:\ ¢ present, which travel through the communities of Billings and Laurel, as well as the unincorporated

Sueams %% County. Hazardous liquid pipelines also traverse the County, going through Lockwood and Billings, as well
—— Radroad 2 ! as the unincorporated County. Many major transportation routes also cross Yellowstone County, including
s % R US Interstates 90 and 94, US Highways 87, 212, and 310, and Montana State Highways 3 and 47. These
- 8 ey % : transportation routes are likely locations for future occurrences of hazardous material incidents in transit.
H

Refer to Chapter 4 for a discussion of the hazardous matenals incident risk relative to Yellowstone County
and the Eastern Region.

K.4.9 Landslide

Landslide is rated as a low significance hazard in Yellowstone County and all three participating
jurisdictions (Table K-5).

Section 4.2.9 Landslide provides an analysis of the landslide hazard in the Eastern Region. Yellowstone
County has an unusually high exposure to landslide hazards relative to the typically-very low exposure in
most parts of the Eastern Region (Figure 4-40, 4-41). Yellowstone is one of two counties in the Eastern
Region recognized as having an elevated landslide frequency (Figure 4-42). Nevertheless, the NRI rates

f Yellowstone County as having a relatively low risk index rating and a relatively moderate expected annual

x loss rating (Figure 4-43 and 4-44).

0 Unincorp areas in the of the County greater relief may be more likely to experience
landslides. The probability of landslide is greater in spring. The greatest area of concern is in the Billings
area below the Rimrocks, a jical imrock f ion, also called the Rims. Table K-16 lists

landslide events in Yellowstone County that were recorded by the United States Geological Survey (USGS)
or included in the 2019 Yellowstone County HMP. Although certain events are documented by both
sources, it's important to note that no single database comprehensively captures the entire history of
landslide events, therefore this is an inexhaustive list.

If landslide hazards occur, some assets are susceptible to damage, following a similar pattern as is discussed
for each class of asset in Section 4.2.9, subsection titled Vulnerability

According to the CPT, Yellowstone County has spent hundreds of th ds of dollars in

repair, and response to landslide and rockfall events over the last few years. The County CPT says a
landslide occurring to the Billings Bench Water Association (BBWA) ditch is one of the most eminent and
dangerous threats currently facing the County. Such an event could lead to a breach of the BBWA ditch,
which would cause major flooding to the downtown area.

For more information refer to Chapter 4 for a discussion of the landslide risk relative to Yellowstone
County and the Eastern Region
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the back of 3 housz at 1313 Granitz Ave. in
nimiroske snowed where a large slab of sanc fell
of the Rums. It oroke into dozans of oiaces wha 2 e2rth belov, and the largest
piece slammad thr the back of a #ocden house. The rock fall caused a notse described as
thundzr or an 2xplosion and the dust cloud was larger than the Rims.

Two rock falls during March led to the closure of Zimmerman Park. The park was clesed for
approximately two months until a stabilization projact was complated, and the city road crew

May 12, repaired the guardrail and damaged pavement The MT Dept. of Transportaticn paid a contractor
2014* | over $700,000 for a rock removal and stabilization project at six locatiors a'ong Zimmerman Trail

Rockslide areas were also idantified at Swords Park and several hundred tons of rock were removed

to mitigate rocks from falling onto Sixth Avenue North.

Phipps Park, on Molt Road west of Billings, was forced to close after a rockslide. A park user

;‘;{a‘i witnessed the rockslide and said a large portion of the rock just separated from the rimrock. A
geotechnical survey was done of the area and existing trails in the rock fall zone were re-routed.

May 31, A rockfall incident of medium scale, with an unknown trigger, originated from the Rimrocks in

aaa" | northem Bilings causing a significant rockslide in the area. Massive boulders were thrown through

aresidential structure, resulting in substantial damage.

A resident was lying in bed when she heard the roaring noise of about 150 yards of sandstone dliff
June 26, | face breaking free from the rimrocks and rolling towards her house below. The rockslide smashed
2018°A | through her garage on the 220 block of Mountain View Boulevard and covered roughly 75 yards of
road below the Rims with rocks and debris. No one was injured.

Massive boulders, comparable in size to an all-terrain vehicle and the cab of a semi-truck, detached
August 15, | from the Rims. These sizable pieces of sandstone were propelled through a residence in Billings,

2018~ with one boulder finding its resting place inside what appeared to be the living room area. The
family was not injured in the incident and no gas lines were damaged.

Source: * - 2019 Yellowstone County Hazard Mitigation Plan; A = USGS Landslide Inventory,
hitos /vwww landslide-i

K.4.10Severe Summer Weather

Severe summer weather is rated as a high significance hazard in Yellowstone County and all three
participating jurisdictions (Table K-5).

The impact of summer weather hazards in Yellowstone County is variable but by far most significant for
hail. According to the National Centers for Environmental Information (NCEI) Storm Events Database,
Yellowstone County experienced the second greatest number of total severe summer weather events in
Eastern Region, including 447 hail events, 5 heavy rain and 4 lightning events.” Property losses from severe
summer weather in Yellowstone County totaled to $14,085,500 from 1955 to 2022 (44.5% of total losses in
the Eastern Region), mainly due to hail events. Yellowstone County also experienced $2,500,000 in total
crop losses from severe summer weather during the same time period (7.8% of total crop losses in the
Eastern Region).

7 The NCEI Database records tomado events from January 1950 to present; tomado, thunderstorm wind, and hail from January 1955
to present and all other hazard events from January 1995 to present.
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All assets located outdoors are exposed to hail, extreme heat, and heavy rain. Lightning typically strikes the
highest objects in an area but can cause hazardous power surges that extend much further. Lightning strikes
can also start fires. The secondary effects of fire are discussed in the section below titled Wildfire. The
greatest property losses are likely to occur in the City of Billings, where people and infrastructure are
concentrated. Refer to Chapter 4 for a discussion of the severe summer weather risk relative to Yellowstone
County and the Eastern Region.

K.4.11 Severe Winter Weather

Severe winter weather is rated as a high significance hazard in Yellowstone County and all three
participating jurisdictions (Table K-5).

Section 4.2.11 Severe Winter Weather in the Eastern Region base plan provides an analysis of these hazards
in the region and relative to Yellowstone County. The main hazards of concern are blizzard, cold, heavy
snow, ice storms, winter storms and winter weather, defined in Section 4.2.11. From that analysis, all assets
located outdoors are exposed to these hazards and indoor plumbing is an additional concern for cold. Many
assets in Yellowstone County are susceptible to damage from severe winter weather, following the pattern
described in Section 4.2.11, subsection Vulnerability Assessment.

Yellowstone County experienced the tenth greatest number of NCEI recorded severe winter weather
events in the Eastern Region and the NRI rated Yellowstone County as “relatively low” risk index rating for
winter weather.

‘The NCEI Storm Events Database recorded a total of $14,000 in property losses due to severe winter events
in Yellowstone County from 1996 to (<1% of total recorded losses in the Eastern Region). However, the
Storm Events Database uses data from the National Weather Service (NWS) for historical and current events,
so any property loss data that was not reported to NWS will not be represented. The USDA recorded over
$4 million in crop losses in Yellowstone from cold winter weather, freeze, and frost, between 2007 and 2021.

Portions of the population are particularly susceptible to winter hazards. These populations include those
who are houseless or who work outside. Susceptibility of agriculture operations is also a significant concern.
Further analysis of winter weather impacts, including NRI ratings, is provided in Section 4.2.11 Severe Winter
Weather.

K.4.12 Human Conflict

Human conflict is ranked as an overall high significance for Yellowstone County. Only one of the seven
reported terrorist attacks in Montana occurred in the Eastern Region, a 1970 event that targeted police in
Billings. Additionally, Billings experienced more than half of the total civil unrest incidents in the Region
recorded by Count Love, while Laurel had one documented civil unrest incident® All cities and towns are
vulnerable to human conflicts, human conflict events tend to occur in more populated areas.

Refer to Chapter 4 for a discussion of the human conflict risk relative to Yellowstone County and the
Eastern Region.

K.4.13 Tornadoes & Windstorms

Tornadoes and windstorms are rated as a high significance hazard in Yellowstone County and all three
participating jurisdictions (Table K-5).

Chapter 4 of the base plan, specifically Section 4.2.13 Tornadoes & Windstorms, provides an analysis of

2 Count Love recorded public displays of protests between January 20, 2017, and January 31, 2021, that were not a part of “regular
business; they did not include awareness events, townhalls, or political @mpaign ralfies. https://countiove.org/fag htmi
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this hazard relative to Yellowstone County and the Eastern Region. From that analysis, all assats are
exposed to tornadoas and vandstorms. According to the NCE! Storm Evants Database, Yellowstone

County experizncad tha sicth greatest number of high wind and strong wind events in the arn Region,
with 72 total 2vents baaween January 1996 and Dacember 2022. Addiicnally, Yellowustone Ceunty
exparienced thz second graatest numbsr of thunderstorm vind events (becwzen Jaauary
January 2022) and ternada events (Setween Januery 1350 and Decemeer 2022), with a comoinad 321
vents

Many assats in Yellovstone County ara susceptible to damage from tomadoes and vindstorms, fellowing
the pattern described in Section 4 2.13, subsection Vilnerability Assessment. Most antly for
Yellovsstone County, Mobile homes, which are disproportionately susceptible to tornado and windstorm
events, comprise 7.3% of total housing in Yellowstone County.

Yellowstone County experienced the fifth greatest losses recorded by the NCEI Storm Events Database
from thunderstorm wind events in the Easter Region, with over $3.2 million in recorded property and
crop damages, two deaths and three injuries. Yellowstone County also experienced the greatest losses
from tornado events in the Eastern Region, with $32.58 million in recorded property and crop damages,
together with three injuries

K.4.14 Transportation Accidents

Transportation accidents are an overall high significance hazard for Yellowstone County. Yellowstone
County has reported by far the greatest number of roadway crashes in the Eastern Region, with 16,475
crashes between 2016 and 2020. On average, this equates to 3,295 reported crashes annually.

While transportation accidents can occur along any type of transportation route in the County and the
Region, a greater frequency of accidents occur along heavily traveled roadways, such as US Interstate 90
(1-90), which traverses the County, intercepting the Cities of Billings and Laurel, and Montana State
Highway 3, which connects Billings to Great Falls, intercepting the Town of Broadview. Due to the
presence of these roadways, along with the significant tourism volume, and the much higher population
density than much of the Region, there is a high likelihood that this hazard will continue to occur at
generally higher frequencies than most other counties in the Region.

Refer to Chapter 4 for a discussion of the transportation accident risk relative to Yellowstone County and
the Eastern Region.

K.4.15Volcanic Ash

All counties in the Eastern Region and all jurisdictions within Yellowstone County ranked volcanic ash as a
low significance hazard.

Chapter 4, specifically Section 4.2.15 Volcanic Ash, provides an analysis of this hazard relative to Yellowstone
County and the Eastern Region. The frequency and extent of volcanic ashfall is likely to be consistent across
the Eastern Region and is discussed in Section 42.15, subsections Past Occurrences and
Frequency/Likelihood of Occurrence. All assets are potentially exposed to volcanic ash. Even assets located
indoors are exposed when ash penetrates the ventilation system of buildings. Many assets in Yellowstone
County are susceptible to damage from volcanic ash, following the pattem described in Section 4.2.15,
subsection Vulnerability Assessment.

Eastern Montana Region Hazard Mitigation Plan
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K.4.16 Wildfire

Wildfire is rated as a high significance hazard in Yellowstone County and all three participating jurisdictions
(Table K-5).

Wildfire hazards in the Eastern Region and Yellowstone County are evaluated in the base plan, Section
4.2.16 Wildfire. Many assets in Yellowstone County are susceptible to damage from wildfire, following the
pattern described in Section 4.2.13, subsection Vulnerability Assessment. The analysis below compliments
the base plan and provides greater detail relevant to Yellowstone County, the City of Billings, City of
Laurel, and the Town of Broadview.

Yellowstone County has been included in seven federal disaster declarations for wildfire, including two
declarations in 2020 and one in 2021. These fires, the Bobcat Fire (2020), the Falling Star Fire (2020), and
the Buffalo Fire (2021), resulted in evacuations, tens of thousands of burned acres, and minimal damage
to structures, but no deaths or injuries. The CPT did not single out any wildfire events in the past five
years.

Billings is the largest city in the State, and Yellowstone County is the most populous county. This high
population density lends itself to high numbers of individuals living in fire risk areas. Yellowstone County
has by far the greatest number of individuals in the Eastern Region in wildfire risk areas, with over 85% of
the population (about 140,000 people) living in a fire risk area, representing 60% of all Eastern Region
residents who live in fire risk areas (Table K-17). All participating jurisdictions exist in very high and extreme
fire risk zones. .

The SoVI-based rating of sodial vulnerability is relatively low in Yellowstone County (Section K 2.4 Social

ilit of how County rates in social vulnerability, wildfires can be
devastating events that are difficult to recover from both financially and emotionally. Wildfires may result
in injuries or fatalities in situations with limited warning or when evacuation orders are not adhered to.

Table K-17 summarizes the estimated exposed value of improvements in each wildfire risk category. Based
on this analysis, roughly 116,702 improved parcels are exposed to low/medium or higher wildfire risk,
totaling about $39.0 billion in improved building and content value. This represents 99.9% of the total
building inventory and building and content value in the County. Wildfires typically resultin a total
building loss including contents. See Chapter 4 in the base plan for details on the methodology of this
analysis.
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Table K-17 Yellowstone County Parcels at Risk to Wildfire by Jurisdiction and Risk Rating Figure K-15  Yellowstone County Wildfire Hazard
Ris S mptoved nproved A g a Ut Hasliiat ‘Widte Hazard ——+ Railroad
a p s Lo Extreme ——— raghways
Bilings $3,424 237,631 | $1,796.724679 33,135 DN very Hoh  —— |mersiace
Braadviews 0 $7.02 $11,202705 143 BN wan [ surnacton
PSR Crovs Tibe 3 | sizsian 52251425 I TR ttocomton [ countos
i Laure! 2089 $342100182 | $1es038753 | 852321895
¥ z:")‘:‘w‘m"e 747 | 1321149287 | $686274747 | 2007424634 | 16881
0 095,99 674023 0,216,058 g
Sillings 16918 | sa120610857 | s2.507.107.422 | sse97.718279 | 38076
Broadview 20 $1,671,139 $836960 $2,508,039 u
; Crow Tribe 54 $10038442 $7,482196 $17,520538 105
d Laurel 843 $113685217 | s64472341 | $178157558 1915
& Zﬂ:":“'“ 7004 | $1,835313003 | S1.017511675 | 52852824678 | 15301
Billings 278 $305806283 | $197.503398 | $503,309,685 589
Broadview 5 5- $- 5-
:::fk | Crow Tribe 14 $1,696,300 $1,689,150 $3.385450 4
Wildfire Laurel 10 $8,608263 $4304132 $12912395 23
ey &;‘“"“ 498 $184415496 | $148715065 | $333,130561 684
Total 800 $500,526,347 | $352211,744 | $852,738,091 1,300
Billings 11875 | $3941698363 | $2343637.126 | $6285335489 | 26346
Broadview - 3- $- $- =
AtRiskto. T o Tribe 35 $6,480976 $5813428 | $122%4404 34
Wildfire Laurel 137 380610328 356245899 | $136857,227 266
e iﬂ"myw"‘"‘e 2022 | $904048783 | $830152183 | $1.734200966 | 3477
Total 14,069 | $4,932,838,450 | $3,235,849,636 | $3,168,688,086 [ 30,122
NOTE - A portion of the Crow Tribe is located in County, although inantly located in Big
Horn County. Source: MSDI 2022, MWRA

Table K-18 summarizes the potential impact of wildfire on cntical facilities and lifelines in Yellowstone
County and its associated jurisdictions. The table highlights the type and number of facilities in each
jurisdiction in the County in Wildfire risk areas. See Chapter 4 for the methodology of the critical facilities
at risk analysis.
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Yellowstone County has many efforts in place to protect its residents from the threat of wildfire. The

Table K-18 Critical Facilities at Risk to Wildfire Hazards by Jurisdiction, Facility Type, and Risk X >
Yellowstone County Fire Protection Services and Rural Fire Council consist of both municipal and

Rating volunteer fire departments. Billings and Laurel have municipal fire departments, with seven fire stations in
Billings, including Central Headquarters at Fire Station #1. The City of Laurel operates one fire station.
Additionally, fire departments are present at key locations such as the Billings-Logan International Airport,
Phillips 66, Par Montana, and CHS refineries.
9 iy S 3 8 0 In Yellowstone County, a volunteer fire protection system is established to combat wildfires. This system is
B divided into several fire districts, each having its own volunteer fire department, including Blue Creek VFD,
Broadview VFD, Custer VFD, Fuego VFD, Haley Bench VFD, Lockwood VFD, Molt VFD, Shepherd VFD, and
Worden VFD. The Rural Fire Council, comprising these volunteer fire departments, offers advice and
Bill information to the Yellowstone Board of County Commissioners concerning fire and life safety services
illings. 10 2 3 - 4 n 7 37 . . . " . &
The council fosters collaboration and communication among its members, enhancing operational
Broadview = : 2 5 1 1 & 2 efficiency and ensuring community fire protection. Mutual aid agreements have been signed within
Laurel N R 5 . . 2 1 8 Yellowstone County and with adjacent counties, as well as state and federal fire control agencies.
Yellowstone % a0 5 2 5 2 31 204 Montana's Department of Natural Resources and Conservation (MT DNRC) Forestry Division is responsible
Count; for forestry and fire mana, t programs across the state. The Fire and Aviation Management Bureau
ry gement prog g
o 08 4 4 0 6 9 coordinates resources and leadership to protect lives, property, and natural resources from wildland fires,
Bil working closely with local, tribal, state, and federal partners. Montana DNRC focuses on fire preparedness
ings. 27 - 10 8 2 32 21 100 % o N .
through fire prevention, training, equipment development, and financial support programs. The Bureau of
~ Broadview 2 1 z 3 = = z 1 Land Management (BLM) Mcntana/Dakota District Office is involved in planning actvities for public land
- Laurel 1 1 1 X oy 2 = 3 within Yellowstone County, with an initial attack MOU for BLM or County fires.
Yellowstone 2 16 5 7 ~ 10 13 173 The National Fire Prevention Association's (NFPA) FireWise Communities Program promotes safety by
Count engaging homeowners in wildfire risk mitigation. It's a key part of the Fire Adapted Communities
0 8 6 4 4 approach and is co-sponsored by various federal agencies. The program educates people about living
B0 ' |$ | sillings 3 1 = 3 = 1 5 13 with wildfire and encourages community action to prevent losses and protect lives and property.
m:;umﬁ\ :::y‘vmonc 5 3 T ] 1 = u 46 K4.17 Dm—.h ar-ld Drain Failure Hazards
| *5 ’—-—jﬁﬁ B B o il W | s I o Ditch and drain failure hazards in Yellowstone County, Montana, primarily pertain to the potential dangers
= = - 8 == e e associated with the extensive network of ditches and canals in the region. These hazards are typically
Billings 45 6 24 4 10 62 2 173 connected to irrigation canals, drainage, and stormwater management systems and can pose risks to
AtRiskto Laurel 3 = 2 X 1 4 » 10 public safety tand property. The irrigation facilities were constructed to deliver waterto areas far removed
Medium/low  [Vaiowstone 1(om the.ongmal water intake. Yellowstone County is {ngersecled by a total of 23 ditches, with 7 of these
Wildfire Hazards | couny 13 1 7 12 2 12 61 18 ditches situated within the boundaries of the City of Billings. Many of the ditches camry irrigation water for
agriculture and private lawns and gardens, and parks and provide a valuable function to agricultural
Total 61 17 33 16 13 78 83 301 o & 3 3 B :
E = = = operations, residential and commercial outdoor watering, and groundwater recharge. Many of the ditches
NOTE - A portion of the Crow Tribe is located in Yellowstone County, although predominantly located in Big are open waterways with steep sides; however, there are several miles of culverts and pipes that carry
Horn County. Source: HIFLD 2022, Montana DES, N8I, MWRA ditch water beneath the City of Billings

The (BBWA) is the most prominent canal in Billings. It is a gravity-fed canal that is diverted from the
Yellowstone River near Laurel. The canal consists of 63 miles of main canal and over 200 laterals,
distribution canals, and two storage reservoirs. It runs 20 miles through the City of 8illings, somewhat
parallel to Poly Drive before disappearing through an 1,800- foot tunnel in the rimrocks and Alkali Creek,
then flows north through Billings Heights before discharging into Five Mile Creek. Ninety (90) percent of
the farms from the Heights to Shepherd depend on the BBWA for irrigation. The value of the crops along
the canal is in the millions of dollars. The BBWA has 1,463 customers and the canal waters the greens of
three golf courses and lawns at many adjoining residences. The County also contains several other ditches
and canals in the Billings area, such as the Hi-Line Ditch, Big Ditch, and Cove Ditch in West Billings.
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Most of the ditches and drains are controlled and maintained through easements and prescriptive rights
by private ditch companies, and the City of Billings and Yellowstone County do not have any owmership
other than repair and replacament of street culvert crossings. Therefare, to address these ditch hazards
and promote public safety, Yellowstone County would reed regulaticns and procedures in place to
manage ditches effectivaly. This could involve regular maintznance, inspections, and the enforcement of
guidelinzs for construction and land use near ditches. According to the 2013 Yellowstonz County HMP,
there are approximataly 112,093 acres in Yellowstone County (6.6 percent) located vithin ditch and drain
failure impact areas. Because ditch and drain failure can greatly impact residences, commercial and
industrial buildings, and critical facilities, future residential development along the Yellowstone River
Valley in these areas should be minimized to reduce property losses As noted in Section K4.10, the
County has spent hundreds of th ds of dollars in miti repair, and response to landslide and
rockfall events over the last few years. And an active landslide occurring on the BBWA ditch is one of the
most eminent threats and contributing factors that may result in the breach of the BBWA ditch, given this
hazard would cause major flooding to downtown Billings.

Residents and property owners in the County should be aware of the potential hazards associated with
ditches, and they should take measures to ensure their safety, such as avoiding constructing structures in
or near ditches, reporting blockages and erosion, and being prepared for potential flooding events. Also,
local government and authorities typically work to mitigate these hazards and protect public safety, while
also ensuring that the essential functions of the ditches, such as irrigation and drainage, are not
compromised

K.5 Mitigation Capabilities Assessment
As part of the regional plan development. the Region and participating jurisdictions developed a

capability ilities are those plans, policies and procedures that are currently in
place that contribute to reducing hazard losses. Combining the risk with the mitigati
capability results in "net vull to disasters and more accurately focuses the goals,

objectives, and proposed actions of this plan. The CPT used a two-step approach to conduct this

First, an i y of common mitigation activities was made using a matrix. The purpose of
this effort was to identify policies and programs that were either in place or could be undertaken, if
appropriate. Second, the CPT conducted an inventory and review of existing policies, regulations, plans,
projects, and programs to determine if they contribute to reducing hazard related losses.
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K.5.1 Regulatory Mitigation Capabilities

Table K-19 lists planning and land management tools typically used by local jurisdictions to implement
hazard mitigation activities and indicates those that are in place in the Eastern Region and each
participating jurisdiction.

Table K-19 Y County and Jurisdicti latory Mitigation Capabiliti:
Yellowstone Town of
Plans & Regulations County City of Billings City of Laurel Broadview
Building Codes State Yes Yes No
Building Codes Year 2022 2022 2023 No
BCEGS Rating - C 3
Yes. City of Billings
Capital Improvements Yes. Yellowstone Capital N/A No
Program (CIP) or Plan County FY 2023 Improvement Plan
FY20-FY24
Community Rating System
CRS) Yes. CRS-7 No No N/A
Community Wildfire ; Part of County Part of County
Protection Plan (cwpp) | Yo Version 2006 | Partof County Plan Plan Plan
Yes. Current
. lanning of " .

Comprehensive Master or P Yes. Community Yes. Community
General Plan neighborhoods, | - * . e plans Master Plans N

community, &

transportation.
Economic Development
Plan Yes Yes Yes No
Elevation Certificates Yes N/A N/A N/A
Emergency Operations Part of County Part of County
Plan (EOP) e pactof County elan Plan Plan
Erosion/Sediment Control
Proaram No N/A N/A N/A
Floodplain Management
Plan Yes Yes Yes No
Flood Insurance Study Yes N/A N/A N/A
Growth Management Yes. Adopted
Ordinance Yes. Adopted 2008. | Yes. Adopted 2016. 2020, No

Yes. HAZMAT,

3 Wildfire,

Hazand:SpedficOrdinance Floodplain, Part of County Part of County Part of County
or Plan (Floodplain, Steep :

Communicable Plans. Plans. Plans.
Slope, Wildfire) 5

Disease, Source

Water Protection

National Flood Insurance Yes Yes ¥ N
Program (NFIP) & o
Site Plan Review Yes N/A N/A NA
Requirements
Stormwater Program, Plan,
or Ordinance Yes Yes Yes Yes
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Yes. 2020
Climatz Adag Yes A A NiA
Resieny Plan
Yes Code of
Subduwision Ordinance Yes Yes Ordinances Title No
. 16
Yes, through Yes, through
Zoning Zoning

Regulations, Regulations,
Open Space/C develop devalop
Program planning, and the | planning, and the A N

Billings Parks and |  Billings Parks and

Recreation Recreation

Department Department.
Resource Management No . . o
Plan
Threat Hazard
{dantification and Risk Yes Partof Cotinty Plan |, £t ol Codnty 5 [[Part of County

Plan Plan
Assessment (THIRA)
Other? E - - -
Di ion on Existing I y Mitigation Capabiliti

The CPT noted that in accordance wuth the Cry of Bllhngs Site Development Ordinance, specific

ions mandate the impl of concerning
along the Rimrock geologic formation. These measures necessitate the on-site storage of stormwater to
minimize the discharge of water over the Rimrock formations. Subdivision regulations also require the

evaluation of potential flood hazards, floodplai steep slopes, and

high-water tables. This ion is ducted in collaboration with the GIYS Planning Department.

The City/County Planning Division is ible for i lations within both the

City of Billings and Yellowstone County These regulanons shpulale requirements for assessing flood

hazards certain pi or are met. Furthermore, the Subdivision
lations prohibit the devel of areas with s|cpes zxcezdlng 25%, and such areas must be clearly

indicated on plats. In addition, there are specific
within the County, which demand an in-depth analysis of natural hazards related to geology soils, and
slopes. Details on Flood Hazard Evaluation requirements can be located in Appendix K of the subdivision
regulations.

The CPT emphasized that the City of Billings is obligated to align its building codes with those adopted by
the State of Montana. As of September 1, 2022, the City of Billings has officially adopted a set of codes,
accessible at this link: https://billingsmt gov/323/Adopted-Codes. The responsibility for enforcing these
building codes within the City Limits falls under the jurisdiction of the Clry Bulldlng Division. These codes
encompass various hazard-specific i ions, including fire p qf , as well as
mandatory structural design criteria for wind and snow loads.

It's important to note that the State of Montana operates on a 3-year code update cycle. Consequently,
the City of Billings is anticipated to adopt the subsequent set of updated codes in either 2024 or 2025.
The State Fire Marshal's Office oversees the adoption of the fire code, which is then enforced within the
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city by the Fire Prevention Bureau

In a distinct capacity, the City/County Planning Division does not manage building codes. However, the
planning staff plays an integral role in the permitting process within the City Limits, conducting site
reviews. In the zoned areas of Yellowstone County, the Division is responsible for administering County
Zoning Regulations, which encompass site and structural requirements. The approval of new
developments within these zoned areas necessitates a County Zoning Compliance Permit.

Montana state law (Montana Code Annotated [MCA] Title 76 Land Resources and Use, Chapler 5 Flood
Plain and Floodway Management 1-4) contams land use lations that require fl

lations within areas as d ined by FEMA. Itis in the best interest of the political
subdivision (e.g., incorporated cities or towns or any county) and the public to manage the regulation of
flood-prone lands and waters in a manner consistent with prudent land and water use practices. This
approach aims to prevent and alleviate threats posed by flooding to human life and health, while also
reducing economic losses incurred by both individuals and the public.

Discussion on NFIP Participation and Compliance
Yellowstone County, along with the cities of Ellllngs and Laure| actively participate in the NFIP. This
program necessitates that jurisdictions i ions. In return for the

local adoption and enforcement of regulations which adhere to the NFIP's minimum criteria, FEMA offers
the availability of flood insurance coverage within Yellowstone County and the Cities of Billings and Laurel.
Additionally, Yellowstone County began participatian in the Community Rating System (CRS).in 2003. As
of July 2024, the County is currently Class 7, which makes structures in the special flood hazard area
(SFHA) eligible for a 15% discount on flood insurance, and those outside of the SFHA eligible for a 5%
discount.

Accordmg to lhe 2022 Y County Floodplain Hazard M i the County
F inted and is the responsibility of the Office of the County Public Works
Department. Within the Coun!y Public Works Department, the building official is appointed to serve as
the floodplain administrator and shall admlnlster and implement the provisions of the 2013 City of Billings
Floodplain Hazard 1 A g to lhe 2018 Clty of Laurel Floodplain Hazard

lati the City Floodplail i ppointed and is the ibility of the
City Planner. The most recent flood insurance rate maps (FIRMs) were adopted in 2013 for the City of
Billings, City of Laurel, and Yellowstone County.

Each jurisdiction’s floodplain regulations set forth baseline standards for development within the
regulated flood hazard areas and significantly influence decisions related to land use. Every jurisdiction
requires a floodplain permit for development projects in a mapped floodplain. Artificial obstructions and
alternations may be allowed by permit within the floodway, provided they are designed and constructed
to ensure that they do not adversely affect the flood hazard on other properties and are reasonably safe
from flooding and ensure that the carrying capacity of the floodway is not reduced. Yellowstone County
typically issues an average of ten floodplain permits each year.

Additionally, following a hazard event in each jurisdiction, it is the role of that floodplain administrator to
notify structure owners about the potential necessity for a permit required for alterations or substantial
improvements before beginning the repair or reconstruchon of damaged structures. Property owners are

informed that structures experiencing sub | damage or g must
go through the floodplain application and permit process. Additionally, these structutes must be
upgraded during the repair or reconstruction process to meet the minimum building standards outlined
in the regulations. This approach ensures compliance with floodplain management measures, enhancmg
the overall safety and resilience of the affected structures. Each jurisdiction’s




Eastern Montana Region Hazard Mitigation Plan
Annex K Yellowstone County

also responsible for educating the ¢ y about it and the various ways
proparty ownars and businesses can participatz in the process by 2arning abou ficodplain rzgulations
and build ng codes in flcod prone areas, modifying or ret:ofitting edsting buildings, and contrelling
stormweater runoff

The Tovm of Broadview dees not participate in the NFIP as neither a FIRM nor a flasd hazard councary
map has bzan identfied for the Town, thus participation is optional

K.5.2 Administrative and Technical Mitigation Capabilities

Table K-20 identifies the County and participating jurisdictions personnel responsitle for activities relsted
to mitigation and loss pravention in Yell County.

Table K-20 County /Technical Mitigation Capabiliti

Yellowstone | City of || Oty of /|| Town of

Administrative & Technical

County . Billings | Laurel ' Broadview

Emergency Manager Yes Yes Yes Yes
i ini Position/ D Yes Yes Yes No
Community Planning = - - -

- jineer (Land D Yes Yes Yes No

= i ist (Natural Hazards) Yes Yes No Yes

- Engineer/Professional (Construction) Yes Yes Yes No

- Resiliency Planner < B = -

- Transportation Planner Yes Yes Yes No
Full-Time Building Official Yes Yes Yes No
GIS Specialist & Capability Yes Yes c';’ﬁy_ cg::‘l
Grant Manager, Writer, or Specialist No No No No
Housing Authority Yes Yes Yes Yes
Warning Systems Yes Yes Yes Yes

- Sirens No No No No

- Reverse 911 No No No No

- IPAWS/ Wireless Emergency Alerts (WEA) Yes Yes Yes Yes

- Opt-In Notification (CodeRed, EverBridge, etc) Yes Yes Yes Yes

K.5.3 Financial Capabilities

Table K-21 identifies the County and participating jurisdictions financial tools or resources that the
Jurisdictions have access or are eligible to use and could potentially be used to help fund mitigation
activities.
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Table K-21 isdi inancial C: iliti
Yellowstone Cityof | Cityof = Townof
County. Billings Laurel ' Broadview.
Ability to fund projects through Capital Improvements Yes Yes Yes Yes
funding
Yes. Up to $2M
Ability to incur debt through general obligation bonds w/o voter No No No
approval

Ability to incur debt through private activities No No No No
Ability to incur debt through special tax bonds. Yes No No No
‘Authority to levy taxes for a specific purpose with voter Ve Yes Ves Ve
approval

Authority to withhold spending in hazard prone areas No No No No
Community Development Block Grants Yes Yes Yes Yes
FEMA Hazard Mitigation Assistance grants Yes Yes Yes Yes
FEMA Public Assistance funds Yes Yes Yes Yes

Service Fees Yes Yes Yes No

System Development Fee No Yes Yes No
Utility fees (water, sewer, gas, electric, etc) Yes Yes Yes No
Other? No No No No

FEMA and Other Grant Funding Leveraged for Hazard Mitigation

Funding for the proposed mitigation projects may come from a variety of sources. Below is a list of
funding possibilities. This list is not tied directly to each proposed project; however, these programs could
work for specific projects or multiple projects.

« FEMA Hazard Mitigation Assistance Grants including
o Building Resilient Infrastructure and Communities (BRIC)
o Flood Mitigation Assistance Program (FMA).
o Hazard Mitigation Grant Program (HMGP).
* US Army Corp of Engineers funding
«  USDA Environmental Quality Incentive Program
+ USDA Conservation Reserve and Conservation Reserve Enhancement Program.
e USDA Small Watersheds (NRCS).

There are many more potential funding opportunities available to the municipalities and County. Funding
research will be done during the scoping process for each project. New funding mechanisms may be
present that were not before. Yellowstone County and its jurisdictions have participated in several of these
hazard mitigation assistance projects in the past, as summarized in Table K-22 below.
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412371995

Closad vehowstene |

HMGP 13/6/19: tion of Piivate S

HMGP | 11/6n99 & Sanitary Sesier System Protective Closes | Yelowston:
uMee | 2n6izc0n £ Sy SRSy iten Pret Gosed | Vellowstone
HMGP | 2/20/2002 | 201.1: Relocation of Private Structures — Riverin Cosed | Vellowstone
HMGP | 3/13/2007 | 201.1- Relocation of Private Structures Riverine Cosed | velloustone
e | sz | 001 Vit Samiory S Syt Protcive |
HMGP | 2/3/2015 | 106.1. Other Non-Corsiruction (Regular Project Only) | Closed | Yallowstone
HMGP | 11/26/2016 | 201.1: Relocation of Private Structures - Riverine Closed | Yellowstone
HMGP | 1/28/2021 | 1081:Other NonConstructon (Regular roject Only) | Obiigateg | *5jeeston= & 52

Yellowstone &21
other counties**

HMGP | 2/10/2022 | 106.1: Other Non-Construction (Regular Project Only) | Approved
Source: FEMA Opendata
K.5.4 Education and Outreach Capabilities

Table K-23 identifies the education and outreach programs in place at the County and participating
jurisdictions are or could be used to help promote mitigation activities

Table K-23 Yellowstone County Education and Outreach Capabilities

Cityof ' Cityof = Townof

Education & Outreach Programs Yellowstone County ings | Laured o

Ongoing public education programs (fire safety, .
et Yes. DES & City of Billings s Yes e

etc) Fire Department

Local citizen groups that communicate hazard Yes. LEPC & Yellowstone

risks County COAD e M e

Firewise or other fire mitigation program Yes. Hazardous Fuels Ve | ves Yes

Program
National Weather Service StormReady Yes Yes Yes Yes

Yellowstone’s CPT notes a range of resources used for education and outreach - primarily warning tools
used to i ies to the i

Eastern Montana Region Hazard Mitigation Plan
Annex K: Yellowstone County

K5.5 N | Org i (NGOs) and Mitigation Partnerships
Table K-24 shows the local chapters partnered with the County and participating jurisdictions.
Table K-24 Yel County N 10 izations (NGOs)
e < o o 0 Cityo gs 2 g o 0 pad
Orga o o
American Red Cross Yes Yes Yes Yes
Chamber of Commerce Yes Yes (2) Yes Yes
=l R M -
Environmental Groups. Yes. Yes Yes Yes
Homeowner Assodiations Yes Yes Yes Yes
Neighborhood Associations | Yes. Billings Task Forces. Yes Yes Yes
Salvation Army Yes No No Yes
Veterans Groups Yes Yes Yes Yes
Other Yes. United Way - - -

K.5.6 Opportunities for Enhancement

Based on the capabilities assessment, Yellowstone County has the potential for expanding these hazard

mitigation capabilities, but it is circumscribed primarily by budgetary and the of
available staff resources. If grant funding for mitigation projects is not secured o if the County fails to
allocate matching funds for these initi their p ion becomes ible. Currently, the DES

Office manages most of the grant applications, from the initial submission to project closure. Given the
constraints of a two-person, full-time equivalent (FTE) team working within standard 40-hour workweeks,
it becomes challenging to juggle these responsibilities alongside their daily duties and obligations.

It would also be beneficial for the incorporated jurisdictions to provide more information on their
websites about potential hazards, emergency preparedness, and response information. A webpage with

¢ lidated i ion like e ion routes, gency alerts, and links to County, State, and Federal
resources would be helpful for residents to learn more and access the information they if an incident
oceurs.

With support from other County departments like emergency management, the County grant writer
should research potential funding new staff positions and opportunities for post-disaster support aimed
at reaching vulnerable populations. Improved cross jurisdictional communication can also help identify
areas for collaboration and support staffing and other capacity gaps. Other specific opportunities for
improvement are listed below:

Yellowstone County:
«  Explore opportunities to improve CRS class rating, particularly for public outreach activities.
* Explore additional partnerships with area agencies to develop hazard mitigation programs.
« Consider employing a grant writer to enhance access to funding opportunities
*  Address ditch and drain failure in County growth pelicies, Subdivision Regulations, and Zoning
Ordinances.
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City of Billings:
«  Consider devaleping an economic development plan to ensure future development aligns with City
goals and visicn
»  Consider jeining FEMA CRS to lower tne cost of flood insurance.
o Consider viays te establish ongeing public cutreach on hazard awarenacs and preparednzss

City of Laurel:
= Consiger jeining FEMA CRS to lower tha cost of flood insurance and batter protect residents and
structures located in the floodplain

Town of Broadview:
« Continue to collaborate with Yellowstone County and the City of Billings and City of Laurel on
gency p and hazard mitigation activities.
»  Consider working with the City of Billings Planning Department to adopt and enforce Building Codes
that apply to the Town of Broadview.

K.6 Mitigation Strategy

This section describes the mitigation strategy and mitigation action plan for Yellowstone County. See
Chapter 5 of the base plan for more details on the process used to develop the mitigation strategy.

K6.1 Goals

During the creation of the 2023 Regional Plan, the counties in the Eastern Montana Region decided to
collaborate and develop a set of new, uniform goals, which were adopted by all counties in the Region
and move away from hazard-specific goals. The adopted goals are as follows:

Goal 1: Reduce impacts to people, property, the environment, and the economy from hazards by
implementing whole-community risk reduction and resilience strategies.

Goal 2: Protect community lifelines and critical infrastructure to ensure the continuity of essential services
during and after a disaster.

Goal 3: Support education and outreach to the public through improved communications and capacity
building that enhances resilience among underserved communities.

Goal 4: Promote regional cooperation and leverage partnerships with the private sector, non-profit
organizations, and other key stakeholder groups in mitigation solutions.

Goal 5: Sustain and enhance jurisdictional capabilities and resources to enact and implement mitigation
activities.

Goal 6: Integrate hazard mitigation into other plans, processes, and regulations.

Goal 7: Ensure local mitigation p address underrep groups and protect socially
vulnerable populations.
Goal 8: Incorporate the potential impacts of climate change into all mitigation activities when possible.
The Yellowstone County Planning Team also ped the following County-specific objectives to
supplement the region-wide goals:
The 2019 Yell County Hazard Plan outlined the following goals:

e Goal 1: Reduce impacts from severe weather and drought.

e Goal 2: Reduce impacts from wildfire.
®  Goal 3: Reduce impacts from ditch and drain failure.
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s Goal 4: Reduce impacts from terrorism, violence, civil unrest, and cyber security.

» Goal 5: Reduce impacts from transportation accidents and hazardous materials incidents.
»  Goal 6: Reduce impacts from flooding and dam failure.

»  Goal 7: Reduce impacts from communicable disease.

* Goal 8: Reduce impacts from landslides and rock falls.

o Goal 9: Reduce impacts associated with all hazards.

K.6.2 Progress on Previous Actions

During the 2023 planning process, the Yellowstone CPT reviewed all the mitigation actions from the 2019
plan. As shown in Table K-25, of 87 actions in the previous plan, 14 have been completed, and 9 have
been deleted.

Table K-25 Completed and Deleted Actions

Action Name & Description Huard(:;

g o i BELETED ACTIONS |
Support drought programs implemented

Jurisdiction

Too vague. Too

1.24 | through the Conservation District, NWS, FSA, Drought Yellowstone
NRCS, DNRC. and MSU Extension. hardto meastne.
Conduct feasibility study to identify best
= pas z Lack of plans/
method to dispose of fuel mitigated material so =
214 all of it doesn't have to travel long distances ta a \Widfire i Sioweione zme:: AcLoss
landfill "9
s . " - Too vague/ hard
324 Conduct study on hlw.l.lo improve c_irams and Dng:h & Drain Bilings tomeagire &
outlet structures to mitigate flood risk. Failure
Improve public messaging when episodesof | HAZMAT Yellowstone, | g fineries handle
324 refinery flaring ocaur. Incidents Bilfogs & in-house.
ittt Laurel 3
wig | Becnitandininemergercy resporise All Hazards Al Jurisdictions | Too vague.
personnel.
932 Develop plan for short-term water supply in All Hazards Billngs Not l:asnblle/ no
: | money available.

| Bilings__

. ACTIONS
Encourage utility companies to ensure right of
134 way around power lines are free of trees or

limbs that could cause damage.
Promote the use of hurricane clips for buildings | Severe

Severe
Weather

All Jurisdictions | 2019

142 All Jurisdictions | 2021

wulnerable to high winds. Weather
Develop database of hazardous fuel
212 and fuel reducti Wildfire Telovstone & | 2003
projects to support future grants. ings
Develop database of water supplies, access
252 | points, fire breaks, and other relevant arteria to | Wildfire ellowstone B3| 5053
Broadview
enhance fire agency response.
Remove unstable rocks above North 147 Steet | o oot
311 | that could fall and block BBWA ditch at tunnel F;"m " | gillings 2019
entrance.

£aster Montana Region Hazard Mitigation Plan
Annex Yeliowstone County

Washington Streat, with an adustable veeir and | Ditch & Drain |
2 ) i
32| 4500 fect of 48-inch diameter pipe vashad cut | Fature 9lings o1
in ths 2018 sprinz ynolt,
Evaluate, i1 and improve
Yallowstore River from Lau2l to Huntiey near h & Drain swstone,
314 | ditch head gates to prevent failures that may Syl & 2012
cause uncentrolled flows into ditchas increasing | Laural
flood tisk
Install rip-rap along Yellowstons River o
approximately 2,200 feet at Huntley Project to Ditch & Drain "
315 | Jlotect diversion dam and drainage ditchand | Failure Veloisiong 12019
Assess legal status of existing irrigation ditches.
and drains to determine Municipal legal Ditch&Drain | -
321 | oty for operations and maintenance Failure Siinas, 22
responsibilities.
Obtain easements o access ditches and drains | Ditch & Drain |
331 i : Billngs 2019
for operational and maintenance purposes. Failure
g Yellowstone,
433 | Develop doud-based backup system forcity | ¢ per secyrity | Bilings, & 2023
County network systems.
Laurel
Consider certifying dikes around water and "
642 | wastewater treatment plants to ensure adequate | Flooding Lw;‘eg] 2023
protection.
Update flood protection measures at Riverside
543 | parkin Laurel to prevent fiooding. Flooding tael 222
732 | Expand list serve for Health Alert Network Communicable. |y urisdictions | 20192020
SAHI | Amplement mass potification capablities AllHazards | All Jurisdictions | 2019
throughout Yellowstone County.
Enhance rural communications by coordinating
and cooperating on getting First Net in place in Lo
M2 | veanowstori County toinprove first respongar: | AJHazards | Alllursdictions 1.2019
communications.

K.6.3 NFIP Continued Compliance

Compliance with the NFIP is also important to reducing losses to future development is continued. The
County, the City of Billings, and the City of Laurel will continue to make every effort to remain in good
standing with the program. This includes continuing to comply with the NFIP regarding adopting

dplain maps and imp i intaining, and updating plain ordinances. See Section 5.4.2 in
the base plan for more discussion on NFIP compliance.

K:6.4 Mitigation Action Plan

As a part of the 2023 regional planning process, the CPT developed an updated list of hazard mitigation
actions or projects specific to Yellowstone County and its jurisdictions. The process used to identify,
develop, and prioritize these actions is described in Chapter 5 of the base plan. Yellowstone County has
64 continuing or in progress mitigation actions carried over from the previous plan and has added an
additional 5 new actions.
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Table K-26 lists the 2023 Mitigation Action Plan for County and its participating jurisdictions.
The CPT identified and prioritized the f i iti actions based on the risk assessment and
goals, and objectives. It is grouped by hazard(s) di ion as well as inf

on how the action will be implemented and administered, such as ideas for implementation, responsible
office, partners, potential funding, estimated cost, and timeline also are described. Per the DMA
requirement, actions have been identified that address reducing losses to existing development as well as
future development.

The Cost Estimate column describes the estimated project costs using the following categories:

» Little to no cost

* “Low: Less than $10,000

e Moderate: $10,000-$100,000

e« High: $100,000-$1,000,000

= Very High: More than $1,000,000
The Timeline column describes the estimated time of completion for each project using the following
categories:

e Short Term: 1-2 years

e Medium Term: 3-5 years

e Long Term: 5+ years

* Ongoing: action is implemented every year

The Status/Implementation Notes column describes the progress made on the actions so far using the
following categories:

o Not Started: project is carried over from the previous Yellowstone County Plan; little to no work has
been completed.

s In Progress: project is carried over from the previous Yellowstone County Plan; work has begun on
the project and is proceeding.

»  Annual: project is carried over from the previous Yellowstone County Plan and is implemented every
year on an ongoing basis.

s New in 2023: The action is new to this plan update; little to no work has been completed.

Table K-26 below lists the mitigation actions for each participating jurisdiction in Yellowstone County. All
jurisdictions have developed mitigation actions for each identified hazard in the HMP.
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* Highland b Leckwood C ity Plan, 2006
*  Lockwood Grovith Policy, 2016
«  North Elevation Neighborhood Plan, 1994
» North Park Neighborhood Plan, 2003
«  Northwest Shiloh Neighborhood Plan, 2005
»  Shepherd Community Action Plan
* South Billings Master Plan, 2012
* Southside Neighborhood Plan, 2008

R ] o o MR o o [l b o (RS O (S EE « West Billings Plan, 2001

fro Oepanot ol oSl T «  City of Billings Strategic, 2014
e T S * City of Billings Capital Improvement Plan, FY 2020 to FY 2024
| Tretens umu::.«.fn i ] v i NP (o B — « Billings Urban Area Transportation Improvement Program, 2015-2019
emergerey ek o g voomnc o e [rvrn LI [ iirnividl WGy |19 T Lom ] Koo +  Billings water/Wastewater Master Plan, 2005
T TN L Billings Long-Range Transportation Plan, 2014

S5A- B berch Water Auiceston M= P Mt gaton Mt e

N by T et s City afLaurel:

875C - Butdeg Pevdent Inbainctuee ad Commur Program e n Gone Py

z'ﬁﬁvb':;m»:;'" R ::a;wwwth&,a%:‘%mﬁ N »  City of Laurel Growth Management Plan, 2013

-~ Commurvy Assatance Progyae = ntorcture Securey e Gt s
o oy Gk S Dot UTORn Dot e P d Crsnm Town of Broadview:
. IS8 o ot Sy hord « Town of Broadview Zoning Regulations
Pt SERi 205 Do ot Ehcton’s The CPT noted that creating a regional hazard mitigation plan will offer insights into the hazards and
x{fﬂr&;ﬁ?ﬂ:" challenges faced by surrounding counties, aiding in the revision of current plans and the development of
ottt (ol N ey s e future exercises and drills. It will also enhance understanding of how hazards in neighboring counties can

impact each jurisdiction, allowing for more effective and efficient planning and response
K.7.2 Monitoring, Evaluation and Updating the Plan

Yellowstone County will follow the procedures to review and update this plan in accordance with Eastern
Pagex-T3 o ! Montana Region as outlined in Chapter 6 of the Regional Plan. The County and municipalities realize that
e ! itis important to review and update this plan regularly and update it on a five-year cycle. The Yellowstone
County Annex to the Eastern Montana Region HMP will be evaluated on a regular basis to determine the
effectiveness of programs, and to reflect changes in land development or programs that may affect
mitigation priorities.
K.7.3 Continued Public Invol

Yellowstone County, along with Billings, Laurel, and Broadview, is committed to involving the public in the
review and updates of the MJHMP. The CPT and DES office will review and update the plan annually or as
needed. Public feedback will be encouraged, with copies of the plan available at the Yellowstone County
DES office, Clerk and Recorder's office, and Billings Public Library. The Plan and proposed changes will
also be posted on the Yellowstone County website, which will provide contact information for submitting
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mitigation plan into their respective planning mechanisms. The County Public Works Department recently
updated the Flood Emergency Response Plan to address water and sewer system operations more
effectively. The department also oversees the stormwater management program, guided by the
Stormwater Management Manual, which is dated for ivision infr and site

This manual provides a framework to mitigate stormwater runoff from new development and
redevelopment, aligning with the broader goals of the mitigation plan.

R

The growth policies for Billings and Yellowstone County reflect the unique needs and priorities of each

area. These policies evaluate various elements, such as housing, the economy, community facilities, local

services, and natural resources. Despite their differences, these growth policies are designed to be

complementary and can function synergistically with other adopted community plans. Although they are

not regulatory and do not exclusively dictate planning, their integration with the mitigation plan enhances

their effectiveness and ensures that risk management and mitigation objectives are woven into the fabric .
of local development strategies.

When the opportunity arises, each jurisdiction will follow the process outlined in Section 6.3.3 of the
Eastern Region Base Plan to integrate information from the HMP into planning mechanisms. The process
for incorporation of the Regional HMP into other planning mechanisms by each jurisdiction can be as
simple as cross-referencing the Hazard Mitigation Plan where i orincluding data, goals, or
actions from the HMP in these hani; Mitigation projects iated with wildfire can be integrate
into the future version of the County’s community wildfire protection plan. The Cities of Billings and Laurel
and Town of Broadwater each utilize growth or zoning policies to guide development. Findings from the
hazard profiles can be incorporated into future revisions of these policies to ensure limited or appropriate

growth in high-hazard areas. The CPT will collab with the staff ible for these plans or
programs.
Additional ities for i ion for each jurisdiction are listed below.
Yellowstone County:
s Yellowstone County Growth Policy, 2008
o Y County F iplai lati 2017
« Yellowstone County Community Wildfire Protection Plan, 2006
o Y County Dept. of & General Services, Capabilities Assessment and Strategic
Improvement Plan, FY2023-2028
. County [o/: ions Plan, 2019
o Yell County y Resource Infc ion, 2016
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