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(HAPTEH.: INTRODUCTION

Introduction
Hazard mitigation planning is a process in which haza
are identified and profiled; people and facilitiesrégk are
identified and assessed for threats and potenti
vulnerabilities; ad strategies and mitigation measures al
identified. Hazard mitigation planning increases the abil
of communities to effectively function in the face of natur FEMA definition of
and humancaused disasters. The goal of the process is Hazard Mitigation
reduce risk and vulnerability, mrder to lessen impacts to
life, the economy, and infrastructure. G!'ye adaidl AySR | C
or eliminate thelong-term risk to
This plan serves all of the Northern Cheyenne Indalilgg-laRlii==1gls Nolfe]ol=IgaYAigelngN a1
ReservationFor the purpose of this plan, hazard even KFETFNRa®E
and regional data is included for Big Horn and Rosebud
Counties in southeastern Montana. The Northern Cheyenne Tribe Reservation includes portions of
eastern Big Horn County and southwestern Rosebud Cotlingreare no incorporated municipalities on
the Reservation. Whilene Emergency Managers for Big Horn and Rosebud Counties attended meetings
and provided local feedback, neither county acted as active participants in this plan update and each
maintain their ow mitigation plans.

This Northern Cheyenne Tribe Hazard Mitigation Plan was developed in compliance with the requirements
of the Disaster Mitigation Act of 2000 (DMA 2000). For the purpose of this plan, a tribal government is
identified according to the4l Code of Federal Regulations (CFR) 2D12dian Tribal government means

any federally recognized governing body of an Indian or Alaska Native Tribe, band, nation, pueblo, village
or community that the Secretary of Interior acknowledges to exist aadian Tribe under the Federally
Recognized Indian Tribe List Act of 1994, 25 U.S.C. 479a.

Northern Cheyenne Tribe Hazard Mitigation Rla2022 7
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CHAPTERNE INTRODUCTION

Hazard Mitigation Planning

Hazard events are inevitable; it is just a matter of whegytoccur and what steps jurisdictions have taken

to mitigate the potential impacts. Mitigation reduces risk and is a socially and economically responsible
action to prevent long term risks from natural and

humancaused hazard events. Mitigation is the cornerstone of emergenc

o management. Mitigation focuses on bidng the
Natural hazardas evaluated inthis plan, such as cycle of disaster damage, reconstruction, a
drought and extreme heat, earthquakes repeated damage. Mitigation lessens the impe
flooding, landslides, thunderstorms, tornado€ (isasters have on people's lives and prope
and high winds, volcanic eruptions, wildfire, ar through damage prevention, appropriat
winter stormsare part of the world around us. development standards, and affordable floc
Their occurrence is natural and inevitab@nd  jhsurance. Through mea®s such as avoidin
there is I|t_tle the_lt can be done to control theil building in damagerone areas, stringent buildin
force and intensity. Humanaused hazards are ¢ codes, and floodplain management regulatior

product ofhuman intent, error, or failed human  the impact on lives and communitieslessened.
built systems and can cause significant impacts

the community. Humancaused hazard# this - FEMA Mitigation Directorate

plan include hazardous material spills, publi

health concerns, terrorism, arthm failure These hazard events can occur as a part of normal operation
or as a result of human error. All communities in the planning area areerablle to a wide range of
natural and humarcaused hazards that threaten the safety of residents and have the potential to damage
or destroy bothtribal and private property, cause environmental degradation, and disrupt the local
economy and overall quayi of life.

Northern Cheyenne Tribe (NGirgpared thigribal hazard mitigation plan in an effort to reduce impacts
from natural and humaitaused hazards and to better protect the people and property of the region from
the effects of hazards. This plaardonstrates thelribeQ @ommitment to reducing risks from hazards and
serves as a tool to help decision makers establish mitigation activities and resources. Furthermore, this
plan was developed to makdCTeligible forvariousfederal mitigation funding pogramsthat address
natural hazard eventandto accomplish the following objectives:

1 Minimize the disruption tdribal residents and departmentsllowing a disaster.

1 Establish actions to reduce or eliminate future damages in ordesfficiently recover from
disasters.

1 Investigate, review, and implement activities or actions to ensure disaster related hazards are
addressed by the most efficient and appropriate solution.

1 Educateesidentsabout potential hazards.
1 Facilitate developmerdand implementation of hazard mitigation management activities to ensure
a sustainabléeribal reservation
Authority

The Northern Cheyenne Tribe operates under a constitution consistent with the Indian Reorganization
Act. The Northern Cheyenne Indian Ressfon boundaries were established by Executive Order on
November 26, 1884 and then extended on March 19, 1990.

Tribal government consists of a Tribal Council (with representation based on population in the various
districts), headed by a President, dled at large for afour-yearterm. The Northern Cheyenne have

Northern Cheyenne Tribe Hazdvtitigation Plart 2022 9
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A 2 4 oA ~

St SOGSR (2 adomYAld GKAa LIXIYy GKNRAAK GKS {GFrGS 27
Funding for the development of the plan came from fexleral Emergency Management Agencytigh

a PreDisaster Mitigation graniThe Northern Cheyenne providedkind services to provide the matching
contribution for the local share funding.

Tribal Assurance E1 Element and Requirements §201.7(c)(Bpes the plan
B (=T (o VL1 TR oYe g [o] YRRV -1 INClude assurances that the tribal government will com|
1o [[er=1e] CREN SN ST IS (Vi -Rl-Ta el With all applicable Federal statutes and regulations in eff
YoV SN e NN i{=le (oM Ta eI elelilelek  With respect to the periods for which it receives grant fundir
SR (LR N LTINS e T[Tl including 2 CER Parts 200 and 3002, and will amendeaits
funding through the HazardBWEEE SRR O (= [la W e g ETalo SIS g (1] o | I A ==To

Mitigation Assistance programs laws and statutes?

administered by FEMA. The triba a. The plan shall include assurances which state that
council provides assurance ths tribal government will comply with all applicabl
amendments will be maddo the federal statutes and regulations in effect with respe
TribeQa OdzZNNBy G f & to the periads for which it receives grant fundin
Mitigation Plan whenever necessa including 2 CFR Parts 200 and 3002. The tr
to reflect changes in local, state government will amend its mitigation plan whenew
tribal, or federal policies and/or necessary to reflect changes in tribal or federal la

identified updates after a disaste and statutes.
event occurs.

Disaster Mitigation Act of 2000

The U.S. Congress pasgskd Disaster Mitigation Act of 2000 to amend the Robert T. Stafford Disaster
Relief and Emergency Assistance*A8ection 322 of the DMA 2000 requires that state, tribal, and local
governments develop, adopt, and routinely update a hazard mitigation fglaemain eligible for pre

and postdisaster mitigation fundingThese funds include the Hazard Mitigation Grant Program (HMGP)
Building Resilient Infrastructure and Communities (BR#Dd the Flood Mitigation Assistance Program
(FMA}Y. TheFederal Emergency Management Agency (FEMA) administers these programs under the
Department of Homeland Security (DHS).

This plan was developed in accordance with current state and federal rules and regulations governing

tribal hazard mitigation plans.hHE plan shall be monitored and updated on a routine basis to maintain
compliance with the legislatiogSection 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief

and Emergency Assistance Act, as enacted by Section 104 of the DMA 20006890 y R 6& C9a! Q3
Final Rule (FR)ublished in the Federal Register on November 30, 2007, at 44 Code of Federal Regulations

1 Federal Emergency Management Agency, Public-3&w0106 2000 . ADi saster Mi tigation Act of 2
https://www.fema.gov/midaliary/assets/documents/4596.

Feder al Emergency Managemenrtd Alg esmacsyt.e rJ uRred i2e0F0 7a.n dfi REonteerrgte nTc.y SAtsasfifs t an
Federal Emergency Management Agency 592: 22. Sec. 322. Mitigation Planning (42 U.S.C. 5165). https://wwhefflerdasgoypdiif/about/s

3Federal Emergency Mamegent Agency. fAHazard Mitigation Grant Pmitmgaiogeanprogranch ast modi

‘4Feder al Emer gency -DMasnaasgteemme nMi tAggeantciyo.n fiGRrraent Pr o g gavipralidastémitigation modi f i e d
gran{program.

SFeder al Emergency Management Agency. AFl ood Mi t i gnaigovifioeditidatoni st ance
assistancgranprogram.

6 Federal Emergency ManagementyAgendi Hazar d Mi tigati on Assistance. 0 -nlitigasioassisgtancei f i ed Mar

"Feder al Emergency Management Agency: Feder al R e g ind 20& HazhMZtigatoR . iSecti
Pl anning and Hazard Mitigation Grant P-432lgpdfa ms ; Interim Final Ru

8Federal Emergency Management Agency: Feder al Re giMiidatonGrantPogrgamsfi 44 CFR
Interim Final Rul e. 04RR4tpdfps: // www. fema. gov/ pdf/ help/fro2
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CHAPTERNE INTRODUCTION

(CFR) Part 201.

Hazard Mitigation Assistance

On June 1, 2009, FEMA initiated the Hazard Mitigation Assistance (HMgkamrintegration, which
aligned certain policies and timelines of the various mitigation programs. These HMA programs present a
critical opportunity to minimize the risk to individuals and property from hazards while simultaneously
reducing the reliance ofederal disaster funds.

Each HMA program was authorized by separate legislative actions, and as such, each program differs
slightly in scope and intenffo qualify for postlisaster mitigation funds, tribal jurisdictions must have
adopted a mitigatiorplan that is approved by FEMA.

1 HMGPR HMGP provides funds to states, territories, Indian tribal governments, local governments,
and eligible private noprofits following a presidential disaster declaration. The DMA 2000
authorizes up to sevepercent of HMGP funds available to a state after a disaster to be used for
the development of state, tribal, and local mitigation plarBMGP funds are available to any
jurisdiction until disaster funds are exhausted.

1 FMA This annual grant funds are desiged for the reduction of flood risk by implementing
projects such as acquisition or elevation of flgum@dbne homes or other flood hazard specific
mitigation activities Furthermore, local jurisdictions must be participatérgitiesin the National
Flod Insurance Program (NFIP). The goal of FMA is to reduce or eliminate claims under the NFIP.

1 BRICThis program replaces the Pbasaster Mitigation Program and provides funds on an annual
allocation totribal and statejurisdictions for implementing progms and projects to improve
resiliency and local capacity before disaster eveBRIC funds are availaliie apply forfrom
October through Januargnnually and includes a tribal and state-sside amount, as well as a
nationally competitive program. Apscific amount of funding is set aside for each tribe.

Plan Financing and Preparation

Regarding plan financing and preparation, therthern Cheyenne Tribas a federally recogniz&aibe,

is an eligible entity which may submit an application for FERAa & G I y OS  krELILSE AMICK S/NT £ 20N
I yaLJJt A @ NGTiagplies directly to FEMA for funding, they will be classified as an applicant for HMA
funding, but if they go through the State of Montana as a ghssugh agent, the Tribe will be a sub
applicant. L¥ 1 a! Fdzy RAy3a Aad | gl NRSRY GKS ! LI AOFYydG oS
managing the grant and complying with program requirements and other applicable federal, state,
territorial, tribal, and local laws and regulations.

FEMAtypically awards funds tostates or tribal applicants, who irturn provide subawards to local
government sukapplicants. If HMA funding is awarded to thebe the subapplicant becomes the sub
grantee and is responsible for managing the -guént and complyig with program requirements and
other applicable federal, state, territorial, tribal, and local laws and regulation.

The Northern Cheyenne Tribe received a-Bigaster Mitigation Grant in 2019 to fund the update of their

previously expired Hazard Mitigan Plan. This grant providep to 75% cost share from FEMA while NCT
is responsible for 25% pfoject cost which was provided throughkind labor.

Northern Cheyenne Tribe Hazdvtitigation Plart 2022 11
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Goals
The planning team identified goals at the Katkmeeting to help guide and facilitate the update of this
Hazard Mitigation Plan. These goals were developed to correspond with the local prioritiesToitite

Goal 1: Protect Residents from Hazard Esen

Goal 2: Protect Critical Infrastructure and Development in Hazard Areas

Goal 3: Protect and Preserve the Natural Environment and Cultural Resources

Goal 4: Increase Public Awareness and Education about Hazard Events

Goal 5: Support and Improve Trildditigation Capabilities and Relationships

Goal 6: Build Upon and Increase Local Capacity to Respond to Hazard Events

Goal 7: Review, update, and integrate Hazard Mitigation principals into other planning
mechanisms, as applicable, to streamline future piag efforts

Hazard Profiles

The hazard mitigation plan includes a description of the hazards considered, including a risk and
vulnerability assessment. Data considered during the risk assessment process snhistbgic
occurrences and recurrence intels; historic losses (physical and monetary); impacts to the built
environment (including privatelpwned structures as well as critical facilities); and the local risk
assessment. The following tables provide an overview of the risk assessment forazaet hAnd the
losses associated with each hazard for the entire planning area.

Tablel: Hazard Risk Occurrence for NCT
PREVIOUS APPROXIMAT

EANNUAL LIKELYEXTENT
PROBABILITY
DROUGHT& | Drought A e 33% Mild Drought (D1)
months
BXTREME Avg.3 days
HEAT Extreme Heat 9. Y o 69/94 = 73% Temps in excess 8D°Fannually
per year >90°F
EARTHQUAKES 3 3/32=9% | ~2.03.0 magnitude
Inundation of structures and road
Flood 24 nearstreams likely. Some evacuatio
F_OODING 14/26 = 54% of people may be necessar
Flash Elood 28 Modgrate flooding extent
anticipated.
Fixed Site 1 1/32 = 3% Localize _to the facilities and adjace
HAZARDOUS surroundings
MATERIALS | 1 ransportation 1 En = 2 || Il (SO ) e (EEEes et
anticipated highway closures
LANDSLIDES 0 Unknown RISK to rural homes, transportatio
corridors, and businesses near slop
35Plant a0
PUBLIC Agricultural Disease; e _68/_0 Unknown for plant diseaseAvg. 7
HEALTH . , 13/13 =
Disease 8 Animal animals per outbreak
CONCERNS . 100%
Disease

12 Northern Cheyenne Tribe Hazard Mitigation RlaR022



PREVIOUS

OCCURRENC
EVENTS

APPROXIMAT
EANNUAL
PROBABILITY

CHAPTERNE INTRODUCTION

LIKELYEXTENT

May range fronsingle wells to whole

Water Quality Unavailable | Unavailable . )
drainage basin
Public Health >1 Unknown Varies by event; >ihjury offatality
. 26/26 =lwl y3S-nmheEpé
Hal 488 100% | g3 mOMné
Heavy Rain 8 3/26 = 12% Inundation of some structures
THUNDER overwhelmedstormwater system
STORMS Lightning 3 3/26 = 12% !Da_maged property, trees; Wildfir
ignitions
Thunderstorm Rangeb0-100mph
= 0,
Wind 279 24/26 = 92% Avg.59 mph
TERRORISM 0 <1% Varies by event.
;LORNAa%ES High Winds 124 22/26 = 849%| Level 9 BWR ()
IGH
WINDS Tornadoes 7 4/26 =15% | EFO
VOLCANIERUPTIONS 0 Unknown Moderate to Significant ashfall (30(
1,000mm)
Avg. fire>12,000acres; Moderateisk
- O L L
WILDFIRE 34 4./14 29% to homes and structures threatene
Likely :
or at risk
Blizzards 32 6/26 = 23%
Extreme Cold 4 1/26 = , A
Heavy Snow 80 16126 =62%| > NZ pE a0s .
WINTER — 20-40°below zero (wind chills)
Ice Storm 4 3/26 = 12% . x .
SIOREE e e S e 131 15/26 = 580f 0% ay 2o
Winter ~ 2C70 2540 mph winds
= 0,
Weather 5 4/26 = 15%

Northern Cheyenne Tribe Hazavtitigation Plan 2022

13



CHAPTERNE INTRODUCTION

THISPAGEINTENTIONALIBLANK

14 Northern Cheyenne Tribe Hazard Mitigation Rlak022



(HAPTER:: PLANNINA@PROCESS

Introduction

The process utilized to develop a hazard mitigation plan is as important as the final planning document.
For this planning procesCTadapted the fourstep hazard mitigation planning process outlined by FEMA

to fit the needs of the participating jurisdictions. The following pages will outline hoywl#mning process

was established; who was involvedtitical project meetings and commity representatives; outreach
efforts to the general public; key stakeholders and neighboring jurisdictions; general information relative
to the risk assessment process; general information relative to local/regional capabilities; plan review and
adoption; and ongoing plan maintenance.

Al Element and Requiremeng&201.7(c)(1)Does the plan document the planning process, includ
how it was prepared and who was involved in the process?
a. The plan shall document how the plan was prepared, including ¢hedslle or timeframe and

GKS T OGAGAGASE GKIG YIRS dzZlJ G4KS LY FyQa R
b ¢KS LIy &Kl ff R20dzYSyiG oK2 gl a Ay@g2f of
position or title and department/agency.

SingleJurisdictional Approach

In many cases, multi-jurisdictional approach through the cooperation of counties, communities, and
regional emergency managemetdn be used to develop and produce a Hazard Mitigation Plan. However
the Northern Cheyenne Tribe maintains its own individual and autonoritazard Mitigation Plan. By
acting as the sole participant in their plan, theibe has provided an opportunity for a more-iepth
review of tribal specific hazards of concern and current capabilities. Furthermore, a single jurisdictional
plan allows foisole discretion and autonomy in how the tribal nation will conduct its planning process.

Single jurisdictional plans must still meet the requirements of Title 44 Part 201, Mitigation Planning in the

/| Cwd ¢KS GSNY da2dZNAARAOQIGARY ¢/ OBI FETAEDA (I IRVEQAY S
county, municipality, city, town, township, public authority, school district, special district, intrastate

district, council of governments, regional or interstate government entity, or agency or instruntwfali

a local government;any Indian tribe or authorized tribal organizatignany rural community,

dzy AYO2N1IR NI GSR (G2¢y 2N GAftF3AST 2N 20KSNJ Lldzot A0 S

This planning process was guided by multiple resources available inglbdingpt limited to,the Local
Mitigation Plan Review GuileLocal Mitigation Planning Handbd&kMitigation Ideas: A Resource for
Reducing Risk to Natural HazdfgEribal Mitigation Planing Handbook, and the Mitigation Action Plan
Portfolio**to develop this plan.

9Feder al Emergency Management Agency. 2011. Ailrarydasa20130MAB0RG045 | on Pl an
7498/plan_review_guigel 9 30_11.pdf.

10Feder al Emergency Management Agency. 2013. fidraoydata/P0130YAR1625045 i on Pl an
9160/fema_local_mitigation_handbook.pdf.

l1Feder al Emergency Maniagre medhe asAge~AcRes@Orl8e fidi t Rgaduci ndbradi sk t o Na
data/201307260425048186/fema_mitigation_ideas_final508.pdf.

12Federal Emergency Management AgeScyTi#ifidl Mitigation Riang Handbookittps://www.fema.gov/sites/default/filedgZea@iribaiplanning
handbook @%19.pdf

13 Federal Emergency Management Agenzy0 2 O . AHazard Mi tigation RPofelio 3t anc e
https://www.fema.gov/sites/default/files/documentsAaamitigtioactiorportfolio.pdf
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As a Tribal entity, this plan was developed to meet the requirements of Title 44 CFR 201.7, Tribal
Mitigation Planning for a Standard Tribal Mitigation Plan. Throughout the development of this plan, the
Tribal Mitigation Plan Revie@uidé*!® was reviewed to ensure consistency with FEMA requirements.
These tribal planning requirements included, but are not limited to:
1 Planning Process
0 Aninclusive planning process which brings together tribal leaders, tribal elders, and other
partners includig the public to discuss and share knowledge and their perception of risk.
o A discussion of how existing data resources (plans, studies, reports, data, etc.) and other
ongoing tribal and federal planning efforts are integrated into the HMP.
1 Hazard Identitation and Risk Assessment
0 A discussion of natural hazards which impact the planning area and their subsequent
effects on the region, which includes previous occurrences and probability for future
events.
1 Mitigation Strategies
o A discussion of the tribd 2 @S NJ Y S ahd mstdisastéEhazard mitigation policies
as well as tribal funding sources for mitigation actions identified in the HMP.
o Clearly identified goals and an action plan to implement and administer actions identified
to reduce longterm winerabilities.
1 Plan Updates
0 As an update to a previous HMP, revisions must be made to reflect changes in
development, progress on mitigation actions, and any changes to priorities for the
planning area.
9 Assurances and Adoption
0 The tribal government musinclude assurances to comply with all applicable federal
statutes and regulations and provide documentation that the HMP has been adopted by
the tribal governing body.

Hazard Mitigation Planning Process

The hazard mitigation planning process as outlitgdFEMA has four general steps, which include:
organization of resources; assessment of risks; development of mitigation strategies; and implementation
FYR yydzZf Y2yAG2NRAYy3a 2F GKS LI IFyQa LINPINB&EaP® ¢KS
is characteristic of the process that ideas developed during the initial assessment of risks may need
revision later in the process, or that additional information may be identified while developing the
mitigation plan or during the implementation dfie plan that results in new goals or additional risk
assessments.

The first activity in the development process for tNETHMP update was coordination of efforts with
local, state, and federal agencies and organizatidhg. NCT Department of Emerger®&srvices served
as the primary contact department throughout this planning process. &TTIEO worked together to
identify key tribalofficials departmentsand stakeholders tbe involved throughouthe planning effort.
A clear timeline of this plan updle process is provided Hrror! Reference source not found.

“Feder al Emergency Management Agency. December 2017 . metidikkayA Pol i cy:
data/1513200002@if890940b732a02dafc8fd798aeccf46/Tribal_Mitigation_Plan_Review_Guide_Policy_2017.pdf.

BFeder al Emergency Management Agency. hthehvewenagov/titiardata/151Z750E02A | Mi ti ga
00b8f917b23ece763161c14b04d7eae8/Tribal_Mitigation_Plan_Review_Guide_Dec5_2017_508.pdf
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Figure2: Project Schedule

PLAN DEVELOPMENT PLAN COMPLETION

JUN
Planning Team Public Local
Meetlﬁg #2 Review Adoption Final Deliverables
Period
Kick-off Planning Team Plan
Meeting Meeting #1 Public Engagement

Planning Team and Involvement

The local Planning Team was comprised of tribal members from a broad range of departments and
organizations. Planning Team membersre invited to andattended variousPlanning Team Meetings

and contributed to the development of the plan bgeveloping goals and objectiveslentifying key
contacts to include in the planning proces$entifying and discussing hazards of top conc¢eénnluding

past events and their impacts to the reservatiatentifying and prioritizingnitigation actions oprojects
providing new dataand by serving as a liaison for the plan to other residdvitsmbers of the Planning

Team also served as technical resources for their applicable tribal department and reviewed sections of
the draft document for accuracy anadmpletenessAdditional technical support was provided to the
Planning Team by staff froFEMA

In order to be a member of a Planning Team, individuals had to attend at least one meeting with JEO
planners. A list of Planning Team members can be foutittitable below.

Table2: NCT HMP Planning Team Members

NAME TiITLE DEPARMENT

Angel Becker Disaster and Emergency Services Coordinator
Brian Mischel Big Horn CountiEmergency Manager

Colette Urfer Northern Cheyenne Tribal Council

Debra Charette Northern Cheyenne Tribal Council

Diana Spotted Elk Northern Cheyenndribal Council

Dr. David Riley Director, Strategic Development

Emily Alvarez FEMA:- Hazard Mitigation Planning Specialist
Henry Speelman Northern Cheyenne Tribal Council

Jennifer Magpie Indian Health Services

Joan Huston FEMA- HazardMitigation Planning Specialist
John Grinsell Criminal Investigator

Kirby Small Criminal Investigator

Kyle Alderman Renewable Energy Manager

Lane Spotted Elk Northern Cheyenne Tribal Council

Nathan Moyer Indian Health Servicesafety Officer

Nicole Edwards FEMA- Hazard Mitigation Planning Specialist
Nizhoni Friesz Northern Cheyenne Tribal Council

Otto Braided Hail Northern Cheyenne Tribal Council

Randy Elliot Northern Cheyenne Fire Department
Reginald Killsnight Department of Transportadin

Rod Trahan Executive Director Housing Authority

Silver Little Eagle Northern Cheyenne Tribal Council

Northern Cheyenne Tribe Hazdvtitigation Plart 2022 17
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NAME TITLHE DEPARMENT

Steve Bachini Indian Health Servicesdministrator
Thedis Crowe Bureau of Indian Affairs

Northern Cheyenne Tribe points of contact, FEMA representatives, and JEO staff held sexéchl gffe
meeting conference calls which were used to discuss key strategies and information to include atthe kick
off and Planning Team meetings. Discussiem# included identifyingtakeholders, departments, and
specific staff memberto engage in the plan update or invite to meetingentify dates for the kicloff
meeting and outline engagement strategies.

KickOff Meeting

The Tribal HMP Kiakf Meeting was held on December 16, 2021, in Lame Dids. meeting provided

Planning Team members an overview of the planning process and HMP compapemtgliscussion to
SadloftAak LXIFy 32Ff&T RS trpogesof thiKphn updatddéntiicatiendDdf LIdzo £ A C
hazards to profile; and discussion of roles and responsibilities for planning team membpestments

invited tothe kick-off meeting and kicloff meeting attendees arksted in the tablsbelow. Sigrn sheets

and other materials can be found Appendix A

Table3: Kickoff Meeting ¢ Invited and Attendees

Name or Department Invited Attended? Name orDepartment Invited  Attended?

Kyle Alderman (Renewable Ener

Angel Becker (DES) Yes Manager) Yes
Benji Headswift (District Lane Spotted Elk (Council) Yes
Representative)
2t LAlets 1 (E1) latelin (el Yes Lisa Shulock (Covenant Solar)
Emergency Management)
Charlene Alden (Environmental Marcy Cobell (Lame Deer Schoo
Protection) Superintendent)
Colette Urfer{Council) Yes Matthew Anderson (Tribal

Forestry)

DanaEaglefeathers (District

Representative) Melissa Fisher (Council)

David Riley (Covenant Solar) Merlin Sioux (District

Representative)
Debra Charette (Council) Yes Nicole Edwards (FEMA) Yes
Diana Spotted Elk (Council) Yes Norma GourneayCouncil)
Donna Fisher (Tribal President) Otto Braided Hair (Council)
Donovan Wind (Chief of Police) Phillip Beckman (Council)
Edith Cainl (District Representative Randy Elliot (Fire Dept) Yes
Emily Alvarez (FEMA) Yes Ron Burns (NCLA)
Ernest Little Mouth (District Ryhal Rowland (District
Representative) Representative)
Ernestine Spang (Director of Serena Wetherelt
Emergency Services) (Administration)
Eva Foote (Council Sheldon King (District
Representative)
GwenTalawyma (Council) Silver Little Eagle (Council) Yes
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Name or Department Invited ~ Attended? ~ Name orDepartment Invited  Attended?

Teresa McMakin (Northern

Henry Speelman (Council) Yes Cheyenne Schools
Superintendent)

lola Woodenthigh (_Federal Thedis Crowe (BIA) Yes

programs Information Manager)

Joan Huston (FEMA) Yes vernon Sma_ll (District
Representative)

Keith Raymond (Rosebud County Waylon Rogers (District

Emergency Management) Representative)

Brooke Seachord (JEO Consulting] Yes Kayla Vondracek (JEO Consultin Yes

Round 1 Meetings: Hazardentification

The primary function of the first round of meetings was to identify and discuss the top corafetives
jurisdiction.Hazards to be evaluated in this Hazard Mitigation Plan were identified at th@Kitleeting

by planning team member3hs was an opportunity to gather input from the list of identified hazards on
records of historical occurrences, significant impacts, and their effects on residents and the planning area.
For the hazards identified by planning team members at the-tffakeeting, past events were described

in detail including: location of damages; specific damages to property, trees, or infrastructure;
descriptions of blocked transportation routes; loss of power; and improvements or projects implemented
post event(For a omplete list of hazards and discussion of risk and vulnerabilitiesseeion Four: Risk
Assessmen) This meeting also provided representatives with an update on the status of the plan, for
those representatives who attended the Kiok meeting, or preide a brief overview of the HMP and
planning process to any new jurisdictional representatives.

Table4: Planning Team Meeting #1 Datégenda, and Attendees

\ AGENDATEMS
HMP Overview and Components

MEETING®ATE ANDIIME
PUBLIGMEETING

THURSDAYJANUARY27™ 2022
2:00pPv MT
ZOOMMEETING

Planning Process Status Update
Discussion of Hazard Types and Past Impacts
Stakeholder and Public Involvement

Jurisdiction
NEIE e Dlsast_er and Emergenc$ervices NCT
Coordinator
KYLEALDERMAN Renewable Energy Manager NCT

Emergency Management, DI
Coordinator
Director, Strategic Development

BRIANMISCHEL Big Horn County

DR. DAVIDRLEY Covenant Solar

NICOLEEDWARDS Tribal HMA Specialist FEMA
KAYLAVONDRACEK Planner JEO
BROOKEEACHORD Project Manager JEO
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Round 2 Meeting: Mitigation Strategies

Thekey objective at the Round 2 meeting was itientification and prioritization of mitigation measures
These actions aran essential component in developing effective hazard mitigation plans. At the Round
2 meeting, attendees discussed the status of mitigation actions identified in the previop=EMA
approvedHMPfrom 2006, as well aislentified new mitigation actions taddresscurrent concerns and
priorities.

There was also a brief discussion about the planning process, when the plan would be available for public
review and comment, and additional opportunities to share the public involvement survey with residents.
Table5 shows the date and location of meetings held for the Mitigation Strategies phase of this project.

Table5: Planning Tean Meeting #2Date, Agenda, and Attendees

DATENADTTIME AGENDATEMS

'FIE 5';3\35;22& 15T 2022 Up(_}late mitiga}tion a_gtions, id_e_r_1tify new mitigatic
2-00PMMT actions, idertify cr_ltlcal facilities, review local
PRS0 CoUNCIO EERs T Sl T SR S ¢
ONLINE ZOOMMEETING '
Jurisdiction

ANGEIBECKER Disast_er and Emergency Servig NCT

Coordinator
KYLEALDERMAN Renewable Energy Manager NCT
DEBRACHARETTE Northern Cheyenne Tribal Counc| NCT
DIANASPOTTER K Northern Cheyenne Tribal Counc| NCT
EMILYALVAREZ Haza_rd_ Mitigation Plannin FEMA

Specialist
JENNIFEMAGPIE IndianHealth Services NCT
JOHNGRINSELL Criminal Investigator NCT
KIRBYSVALL Criminal Investigator NCT
LANESPOTTEIR K Northern Cheyenne Tribal Counc| NCT
NATHANMOYER Safety Officer NCT
NICOLEDWARDS Haza_rd_ Mitigation Plannin FEMA

Specialist
NIZHONIFRIESZ Northern Cheyenne Tribal Counc| NCT
OTTOBRAIDEHAIL Northern Cheyenne Tribal Counc| NCT
REGINALIKILLSNIGHT Department of Transportation NCT
RODTRAHAN Housing Authority NCT
STEVEBACHINI Administrator Indian Health Services
BRIANMISCHEL Emergency Manager Big Horn County
KAYLAVONDRACEK Planner JEO
BROOKEEACHORD Project Manager JEO
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Public Involvement and Outreach

A3 Element and Requirements 8201.7(c)(1)(ipoes the plan document, as appropriate, i
opportunity for neighboring communities, tribal and regional agencies involved in hazard mitig
activities, agencies that have the authority to regulate development, as well as other interests
involved in the planning process?

a. The plan shall idaify all tribal members/citizens, and partners who were given

opportunity to be involved in the planning process. During plan review, it is important fo
reviewer to consider that variations in tribal capability and/or cultural practice may infeue
participation.

b. The plan shall identify how tribal members/citizens and partners were invited to partici
in the process.

The Planning Team emphasized the importance of involving tribal membbas departments, and the
public in the planning proces€.2 NJ 41 KS LJdzZN1J2 asSa 2F GKA& LI I yaliKS
residents of the reservation, tribal and ntibal members, who do not hold a tribal government position,
as well as all Nohtern Cheyenne Tribe members who reside off reservation.

Outreach to eligible jurisdictions and the public includetter and emailnotification prior to all public
meetings, phone calls and email reminders of upcoming meetings, and invitatiawriplete surveys
and worksheets required for the planning preseTable6 provides a summary of outreach activities
utilized in thigorocess. Copiesf letters, press releases, project flyer, and survey can be fouAgdpendix
A

Table6: Outreach Activity Summary

ACTION ‘ INTENT

Informed the public and local/planning team members of past, curr
and future activities fttps://jeo.com/nct-hmp). Links to join virtua
meetings, recordings of meetings, agenda, or other megtimaterials
posted online.

Project website also included a comment form box for the publig
submit comments/questions.

PLANNING TEAM MEETING Sent to planning team members, stakeholders, and partner agencig
LETTERSPHONE CALLS AN reminders of upcoming meeting dates/times, agenda items, and fo
BvAILS up questions

Correspondence was provided to remind and assist planning t
members andstakeholderswith the collection and submission (

PROJECWEBSITE

FoOLLOWUP EVAILS AND

PHONECALLS .

required locadata

Flyers were posted about the HMP and how to get involved. Flyers

posted at multiple locations throughout the counties and reservat
PROJECFLYER : : :

including the local restaurant, gas station, grocery store, Post O

Tribal Council Officeand tribal college.

Tribal members discussed the plan with representatives and resid
WORDBOFMOUTH

throughout the planning process
Surveys were shared with tribal members and stakeholders to prg
PUBLICENGAGEMENSURVEY | input throughout the planning process. Letters, emails, a postcard
social media posts were made to distribute survey link.

Northern Cheyenne Tribe Hazavtitigation Plan 2022 21
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Sent to local newspapers (Lakota Country BEraad Native Sun) a
radio station (KILI) to announce the plan and describe the purpose
plan. Additional press releases were sent to local newspapers to
residents of public review period.

PRESSELEASE

The public involvement strategy developed by thanRing Team and used throughout the plan update
aimed to maximize Tribal capabilities. Planning team members and stakeholders provided information
necessary for inclusion within the document. One of the first steps taken was the development of a
contact Ist which included individuals whose input was needed to complete this plan to its fullest capacity.
The Planning Team identified stakeholders that were encouraged to attend and participate in the planning
process. The following table identifies stakeholdesups who were invited to attend HMP meetings or
provide local feedback via the Hazard Mitigation Plan public survey. Invitations to participate in the plan
included phone calls, email blasts to departments, social media posts, project website upskakbseivs

media, and flyers posted at key tribal locations.

Table7: Notified Stakeholder Groups

Stakeholder Name/Agency

Confederated Salish

D2 3SNY 2 ND3

AT e and Kootenai Tribes Indian Affairs 2 (Dlsfpel
Big Horn County County Commissioner{ Healthcare Facilities Transportation
Department
Blackfeet Nation Crow Tribal Council Housing Authority Tribal Council
Board of Health Cultural Commission Land Authority Tribal Education
Department

Boys and Girl€lub

Department of Natural
Resources

Law Enforcement

Tribal Forestry

Bureau of Indian Affair

Economic
Development

Little Shell Tribe of
Chippewa Indians of
Montana

U.S. Forest Service

Bureau of Land
Management

Family Services

MontanaDepartment
of Natural Resources

Utilities Commission

Charging Horse Casin

Fire
Districts/Departments

Northern Cheyenne
Development District

Yellow Bird

Chief Dull Knife Colleg

Fort Belknap Indian
Community Councll
(Gros Ventre &
Assiniboine Tribes)

Northern Cheyenne
Tribal School

Chippewa Cree Tribe

Fort Peck Tribal Cound

Rosebud County

Indian Health Services, Bureau of Indian Affairs, Rosebud County, and Board of Health attended HMP
meetings and provided localized information which has been integrated into their applicable risk
assessment profile.

Theoutreach strategy also includedrifal Council Government updates; public meetings to provide local

input and review the draft plan; distribution of the draft plan to Planning Team members; utilization of a
hazard mitigation survey; development of a project website dedicated to the plachmedia releases
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duringvarious stages in the process. Throughout the course of this project, numerous meetings were held,
in addition to briefings provided to various stakeholders involved inglaisningeffort.

Tocollect a local perspective on thdéMP and identify priorities of concern from tribal members, a public
engagement survey was developed and shared at various meeting functions by the Planning Team and
provided online at the project website. In totéén surveys were collected. This infoation was used by

the planning team and consultant to assist in the identification of hazards of highest risk to the
jurisdictions and prioritization of appropriate mitigation actions. A copy of the survey can be found in
AppendixB and results are summaed below.

Respondents to the public survey encompassed numerous departments across tribal governments. The
ten responses to the survey included representatives from the following departments: Tribal Council,
Housing Authority, Indian Health Servicesp®gment of Emergency Services, police, Department of
Transportation, and Big Horn County.

The first question asked respondents which types of hazardous events they have personally experienced.
The most commonly experienced hazard events for residents indNideer Storms, Wildfire, Draght

and Extreme Heat, Public Health Concerns, and Flooding, Thunderstorms, Tornadoes and High Winds,
Hazardoudviaterial Spills, and Terrorism. Nkarthquake or Volcanic Eruptions were experienced.

What types of hazardous events have you experienced personally on the
reservation? (check all that apply)

Answerad: 10 Skipped: 0

winter Storms

Wildfire

Drought and
Extreme Heat

Public Health
Concerms (wa...

Flooding

Thunderstorms

Tornadoes and
High Winds

Hazardous
HMaterial spills

Terrorism

Earthguake
olcanic
Eruptions

0% 10% 2% 20% 40% 50% B0 T0% B0% 20% 100%
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This also aligned with the top ranked hazards of concern (from most concerning to least concerning) by
ranked choice voting.

1. Wildfire
Drought and Extreme Heat
PublicHealthConcerns
Winter Storms
Flooding
High Wndsand Tornadoes
Thunderstorms
HazardousViaterial Spills
. Tornadoes and High Wisd
10. Terrorism
11. Earthquakes
12. Volcanic Eruptions

©oNo O~ ®WN

Respondents were asked to describe haacte of the identified hazards have impactedith@ersonally,
their homes, theimeighborhood, or their workiResponses are dlined below by hazard type

Drought and Extreme Heat Flooding
1 Lackof water for crops 1 Helpneighbors evacuate
T Increasedwildfire risk 1 Homesdamaged by flooding
1 Interruption of utility service 1 Blockedtransportation routes
9 High prices of animal feed,olv water 1 Interruption of utility service
supplies
Severe Thunderstorms Public Health Concerns
1 Power outages 1 Overwhelmedinterrupted services
1 Lightning starts wildfires 1 Disease outbreaksg COVIBLY9 caused
1 Interruption of utility services deaths across reservation
1 Property damages 1 Lack of available service due to no potal
q water
Hazardous Material Spills Tornadoes and HighVinds
1 Evacuation of homes close to spills 1 Interruption of utility service

9 Trarsportation accidents on the highway 1 Propertydamage
1 Power outages

Winter Storms Wildfire
 Hazardous road conditioftdocked 1 Evacuation of residents and livestock
transportation routes 1 Power otiages
1 Ppes freezing/bursting 1 Blocked transportation routes
1 Power outages 1 Poor air qualityq healthimpacts

Respondents were also asked for household mitigation actions which had been done or not. The most
commonly done actions includeattending safety related training adentifying the safest place in the
home/workplace during a tornado
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Table8: Household Mitigation Responses

HAVE YOU OR A MEMBER OF YOUR HOUSEHOLD TAKEN ANY OF THE FOLLOWING ACTIONS TO
PROTECT YOUR HOME?

Moved out of Br_aced ! Anchored  your
Elevated your reinforced walls, .
hazardous area . home/trailers/
home for flood . foundations,
: (floodplain or near| _ . tanks to
protection Con chimneys, of .
major highways) e foundation
utilities
HAVE DONE 2 0 2 2
PLAN TO DO 1 0 0 0
NoT DONE 3 3 4 4
UNABLE TO DO 1 3 1 0
NOT APPLICABLE | 3 4 3 4

HAVE YOU OR A MEMBER OF YOUR HOUSEHOLD TAKEN ANY OF THE FOLLOWING ACTIONS TO

PROTECT YOUR HOME?
Maintain 3@ of

Used fireresistant . Attended  saéty
L bare space aroun¢ Signed up for .
building or roof related training
. homes or| emergency alerts e
materials - and certifications
buildings

HAVE DONE 4 5 5 6

PLAN TO DO 2 2 3 1

NoT DONE 2 1 1 2

UNABLE TO DO 0 0 0 0

NOT APPLICABLE | 2 2 1 1

HAVE YOU OR A MEMBER OF YOUR HOUSEHOLD TAKEN ANY OF THE FOLLOWING ACTIONS TO

PROTECT YOUR HOME?

Developed a Homg - Identified the
Identified the
Emergency Pla safest place to be Upgraded home
. safest place to be . -
that describes . in your | energyutilities for
. in your .
what you will do home/work increased
: home/work : -
during a natual . during a | efficiency
. during a tornado
disaster earthquake
HAVE DONE 3 6 4 3
PLAN TO DO 1 0 0 2
NoT DONE 5 2 3 4
UNABLETODO | O 0 0 1
NOT APPLICABLE | 1 2 3 0

Oftentimes implemented mitigatioractions are prioritized based upon need to mitigate risk, cost
effectiveness, feasibility, and public support. To help identify overall local support for types of mitigation
projects, respondents were asked to rank from very important to not importantgatiton action end
goals.
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Table9: Priorities for Mitigation Question and Answers
PREPARING FOR A DISASTER CAN TAKE MANY FORMS. HOW IMPORTANT IS IT TO MITIGATE
POTENTIAL HAZARD RISK TO THE FOLLOWING?

HAVE YOU OR A MEMBER OF YOUR HOUSEHOLD TAKEN

Protecting Protecting critical
. Protecting private] community assetg facilities (hospitals
Protecting people e : .
property (parks, community| fire/police stations,
buildings) utilities)
VERY IMPORTANT 100% 50% 60% 100%
| o% o
NEUTRAL 0% 0% 0% 0%
oy 0% o o o
NOT IMPORTANT 0% 0% 0% 0%

ANY OF THE FOLLOWING ACTIONS TO

HAVE YOU OR A MEMBER OF YOUR HOUSEHOLD TAKEN

PROTECT YOUR HOME?
Preventing Increasm_g
. . cooperation
development in . Protecting
Protecting natural| . . between
hazardous area . historical/cultural
environments emergency
(example - flood landmarks .
rone areas) response agencie
P and the public
VERY IMPORTANT 60% 40% 60% 100%
SOMEWHAT o o 0 0
IMPORTANT 40% 50% 30% 0%
NEUTRAL 0% 10% 10% 0%
SOMEWHAT  NoOT | 0% 0 0 0
IMPORTANT 0% 0% 0%
NOT IMPORTANT 0% 0% 0% 0%

ANY OF THE FOLLOWING ACTIONS TO

PROTECT YOUR HOME?
Improving _Increase of
oG emergency npionis
P response education for Pr ing ener
notification and capabilities L otecting energy
weather alert (fire/policefemerge d resources and
communication P ge | prepare .ness utilities
systems ncy  managemeni (evacuation,
equipment  and| \yeather  safety,
training) etc.)
VERY IMPORTANT 100% 100% 90% 90%
SOMEWHAT n @ 5 5
IMPORTANT 0% 0% 10% 0%
NEUTRAL 0% 0% 0% 10%
SOMEWHAT  NOT | A, @ B 5
IMPORTANT 0% 0% 0% 0%
NOT IMPORTANT 0% 0% 0% 0%

The majority of respondents indicated the best way to share information about preparing for a disaster is
throughsocial media (10 votesmergency text alertB(votes)tribal website updates (5 votes) and radio
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alerts (5 votes).

Respondents were asked to identify the moatuablebuildingswhen there is an emergency or power
outage.These facilities are of greatestportanceandshould beemphasized fohardening or mitigating
purposes. The top buildings identified included: trilledadquarters housing maintenancefacilities,
hospitals, gas stationgrocery stores, and utility buildings.

Lastly, respondents were asked what they would like to seeNbrthern Cheyenne Tribe to do to help
reduce risk to natural disasters or severe weather events in the futlmein@nthemes and responses
are listed below.

Edccation onall forms of disasters including unnatural

Define a plan about delineating responsibletéies ¢ comprehensiveontact list
Improvecoordination between emergency responders

Mitigate secondary disasters from wild land fires and winter weather event

Improve or make a more resilient water system

Implement the IPAWS system

= =4 =4 -8 -4 A

Neighboring Jurisdictions

Neighboring jurisdictions were notified and invited to participate in the planning pro&secifically,
each neighboring jurisdiction armpplicable stakeholders in the planning argere sent a letter notifying
them of the project kicloff and a postcard with a link to the public engagement survey to garner
additional local inputThe following tabldists individuals, departments, and/or agencies notifigkiile

the figure below shars an example of the postcard sdoteach jurisdiction.

Table10: Notified Neighboring Jurisdictions

NEIGHBORINGJURISDICTIONS

American Red Cross,

Chippewa Cree Tribe

Indigenized Energy

Northern Cheyenne

Church

Bozeman Initiative Tribal School
Big Horn Count Christ the King Catholii Lame Deer Trading Office of Public
g y Church Post Assistance
: : People's Partners for
Blackfeet Nation itz MILuZe Little Big Horn College Community

Development

Blessedsacrament
Catholic Church

Confederated Salish
and Kootenai Tribes

Little Shell Tribe of
Chippewa Indians of
Montana

Rosebud County

Boys and Girls Club

Crow Tribe

Montana Department
of Natural Resources
Billings Field Office

St. Labre Church

Bureau of hdian Affairs

Family Services

Montana DNRE
Headquarters

The Depot

Bureau of Land

Fort Belknap Indian
Community Council

Morning Star Baptist

The Spoon and Fork

Management (Gros Ventre & Church
Assiniboine Tribes)
. Northern Cheyenne .
Busby Assembly of Gqg Fort PecKkrribe Tribal Forestry

Childcare

Northern Cheyenne Tribe Hazdvtitigation Plart 2022
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NEIGHBORINGJRISDICTIONS

D2 SNY 2 NRZ Northern Cheyenne eh G e

Indian Affairs Commaodity Program B|II|_ngs (IS EEE)
Dispatch Center

Yellow Bird Life Ways

Center

Charging Horse Casin

Northern Cheyenne
Tribal Rights
Employment Office
(TERO)

Chief Dull Knife Colleg Healthy Montana Kids

Figure3: Public Engagement Postcard

Northern Cheyenne Tribe
Hazard Mitigation Plan

The Northern Cheyenne Tribe is currently .
updating its tribal Hazard Mitigation Plan {(HMP). A public survey is
The HMP is a comprehensive plan that assesses available to allow you
local risk to a variety of natural and human- to share your local
caused disasters, such as flooding, wildfire, concerns, experiences,
drought, or hazardous material spills. expertise, and priorities.

This survey will be
available until Friday,

We need your input to help shape

the tribe’s Hazard Mitigation Plan!
July 1, 2022, Please

You can find more information about the Hazard complete the survey
Mitigation Plan and ways to be involved online at: and share with your
jeo.com/nct-hmp family, friends, and other
community members!
ESEiE 1o complete the survey, scan the QR

i code at left with your smart phone or Neéea’'ésemeno!
[EExX visit surveymonkey.com/r/BCTKBTR

Document DevelopmentData Resourcesnd Review

Effective hazard mitigation planning requires theieewand inclusion of a wide range of data, documents,
plans, and studies. The following table is a 1eathaustive list of identified sources utilized during this
planning process to form risk hazard profiles, help define vulnerability, and shape appeapiiaation
actions for both theTribeand county. Additional resources, plans, or data used to develop this plan and
hazard profiles are cited within the appropriate profile.

28 Northern Cheyenne Tribe Hazard Mitigation Pla022



Tablell: Document and Technical Resources

CHAPTERWO: PLANNINGPROCESS

. Documents,Plans, &Studies

Disaster Mitigation Act of 2000 DMA
https://www.fema.gov/media-
library/assets/documents/4596?id=1935

National Response Framework (2016)
https://www.fema.gov/media-
library/assets/documents/117791

Final Rule (2007)
https://www.fema.gov/media-
library/assets/documents/23672

Northern Cheyenne Drought Resiliency Plan
Update (2022)
Provided to consultant by tribe

Hazard  Mitigation  Assistance  Unified
Guidance (2013)
https://www.fema.gov/media-

library/assets/documents/103279

Robert T. Stafford Disaster Relief and
Emergency Assistance Act (2016)
https://www.fema.gov/media-

library/assets/documents/15271

Hazard Mitigation Assistance Guidance and
Addendum (2015)
https://www.fema.gov/media-
library/assets/documents/103279

The Census of Agriculture (2017)
https://www.nass.usda.gov/Publications/AgCe
nsus/2017/index.php

Local Mitigation Plan Review Guide (2011)
https://www.fema.gov/media-
library/assets/documents/23194

Tribal Mitigation Plan Review Guide (2017)
https://www.fema.gov/media-
library/assets/documents/18355

Local Mitigation Planning Handbook (2013)
https://www.fema.gov/media-
library/assets/documents/31598

Tribal Mitigation Plan Review Guide Policy
(2017)

https://www.fema.gov/media-
library/assets/documents/18355

Mitigation Ideas: A Resource for Reducing
Risk to Natural Hazards (2013)
https://www.fema.gov/media-
library/assets/documents/30627

What is a Benefit: Guidance on Benefit-Cost
Analysis on Hazard Mitigation Projects
http://www.fema.gov/benefit-cost-analysis

National Flood Insurance Program Community
Status Book (2018)
https://www.fema.gov/national-flood-
insurance-program-community-status-book

2017 Montana Climate Assessment
https://montanaclimate.org/

Flood Insurance Studies (where applicable)
http://www.fema.qgov/floodplain-
management/flood-insurance-study

State of Montana Hazard Mitigation Plan
(2018)
https://des.mt.gov/Mitigation/Mitigation-
Documents/2018 State-of-Montana-
MHMP.pdf

Fourth National Climate Assessment (2018)
https://nca2018.globalchange.gov/

Montana Climate Solutions Plan (2020)
https://deq.mt.gov/filesIDEQAdmin/Climate/20
20-09-09 MontanaClimateSolutions Final.pdf

National Climate Assessment (2014)

Rosebud County Hazard Mitigation Plan

Big Horn County Hazard Mitigation Plan (2021)
Not available online.

. (2021)
https://nca2014.globalchange.gov/ Not available online.
Rosebud County = Community  Wildfire

Protection Plan (2007)
http://dnrc.mt.gov/divisions/forestry/docs/fire-
and-aviation/wui/rosebud cwpp.pdf

Big Horn County Community Wildfire
Protection Plan (2006)

Tongue River Dam Emergency Action Plan
(2018)
Not available online.
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http://dnrc.mt.gov/divisions/forestry/docs/fire-
and-aviation/wui/bighorn _cwpp.pdf

Arbor Day Foundation i Tree City Designation
https://www.arborday.org/

Data Sources/Technical Resources

Montana Department of Health and Human
Services
https://dphhs.mt.gov/

Bureau of Indian Affairs
https://www.bia.gov/

Montana Office of Public Instruction
https://opi.mt.qov/

Bureau of Indian Affairs, Northern Cheyenne
Agency
https://www.bia.gov/bia-agency/northern-
cheyenne-agency

Montana Department of Natural Resources
and Conservation
http://dnrc.mt.qov/

Centers for Disease Control and Prevention
http://www.cdc.gov

Montana Department of Transportation
https://www.mdt.mt.gov/

Federal Emergency Management Agency
http://www.fema.gov

Montana Disaster and Emergency Services
https://des.mt.gov/

FEMA Flood Map Service Center
https://msc.fema.gov/portal/advanceSearch

Storm Prediction Center Statistics
http://www.Spc.noaa.gov

High Plains Regional Climate Center
http://climod.unl.edu/

United States Army Corps of Engineers i
National Levee Database
http://nld.usace.army.mil/eqis/f?p=471:1:0::N
(@)

National Agricultural Statistics Service
http://www.nass.usda.gov/

Jwited States Census Bureau
https://data.census.gov/cedsci/

National Centers for Environmental
Information

https://www.ncei.noaa.gov/

United States Department of Agriculture
http://www.usda.gov

National Consortium for the Study of Terrorism
and Responses to Terrorism (START)
http://www.start.umd.edu/qgtd/

United States Department of Agriculture i Risk
Assessment Agency
http://www.rma.usda.gov

National Drought Mitigation Center i Drought
Impact Reporter
http://droughtreporter.unl.edu/map/

United States Department of Commerce
http://www.commerce.qov/

National Drought Mitigation Center i Drought
Monitor
http://drought.unl.edu/dm/monitor.html

United States Department of Transportation 1
Pipeline and Hazardous Materials Safety
Administration

https://www.phmsa.dot.gov/

National Flood Insurance Program
https://www.fema.gov/national-flood-
insurance-program

United States Forest Service
https://www.fs.fed.us/

National Historic Registry
http://www.nps.gov/nr

United States Geological Survey
http://www.usgs.gov/

National Oceanic Atmospheric Administration
http://www.noaa.gov/

United States National Response Center
http://www.nrc.uscg.mil/

National Weather Service
http://www.weather.gov/

United States Small Business Administration
http://www.sba.gov

Northern Cheyenne Tribe Website
https://www.cheyennenation.com/

University of Nebraska-Lincoln i National
Drought Mitigation Center
http://drought.unl.edu/Planning/DroughtPlans/

StatePlanning.aspx?st=sd
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Conservation i Wildland Fire Information

Montana Department of Natural Resources &
https://www.mtfireinfo.org/

Public Review

Once the draft of the HMP was completed, a public review period was opened to allbvbdmembers
and members of the publio review the plan and provide comments and changas. the purposes of
GKAA LIy GKS LI I yyAYy 3lrésiBdnty of R&SréskryaoR, tribake®id aipibdtizo A O ¢
members, who do not hold a tribal government position, as well as alh&orCheyenne Tribe members
who reside off reservatiorfhe public review period was open frondednesday, May 11,202Brough
Friday, July 1, 2022articipants were emailed and mailed a letter notifying them of this public review
period. The HMP was alsgade available on the project websiteti{ps://jeo.com/nct-hmp) to download
and editthe document, and notifications were seto local newspapers and to ti¢CTwebsite. Received
comments and suggested changes were incorporated into the piatuding:

9 Additional clarification of Tribal and FEMA agreements in place,

9 Additional risk discussion on water quality concears],

1 Inclusion of agricultural diseases present in the reservation.

A2 Element and Requirements 8§201.7(c)(1)@oes the plan document an opportunity for publ
comment during the drafting stage and prior to plan approval, includihgsaription of how the tribal
I2PSNYYSyili RSTFAYSR allzmt AOéK
a ¢KS LIy aKlFftf RSAONROS K2g GKS (GNROI f
b. The plan shall describe how the public was given the opportunity to be involved in the pla

process and how their feedbackaw incorporated into the plan. Examples of pub
involvement include, but are not limited to, interactive websites with drafts for public rev
and comment, questionnaires or surveys, or booths at community events.

c. The opportunity for participation shiabccur during plan development, which is prior to tt
comment period on the final plan and prior to plan adoption/approval.

Plan Adoption
Based on FEMA requirements, this haza
mitigation plan must be formally adopted b

E2 Element and Requirements §201.7(c)[Bunes the
plan include documentation that it has been formal

LICRRSCROLTUMIUICERENE IR ~qopted by the governing body of the triba
resolution. This approval will creatg government requesting approval?

MR AR o ¢KS (NAOLFf 3J20SNYYS)
participant.  Formal -~ adoption ~ provides submit documentation that the plan wa
SOARSYOS 2% I+ LI NIA adopted. ]
uz2z AYLIX SYSYUuU O0OKS LJ _ _
and action itemsA copy of the resolution draft submitted to participating jurisdictions is located in
Appendix ACopies of adoption resolutions may be requested from the State Hazard Mitigation Officer
from the Northern Cheyenne Tribe directly

Once adoptedNCT igesponsible for implementing and updating the plan every five years. Those who
participated directly in the planning process would be logical champions for updating the plan. In addition,
the plan will need to be reviewed and updated annually or when ardageent occurs that significantly
affects thetribal area ortribal members.
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Plan Implementation and Progress Monitoring

Hazard mitigation plans need to be living documents. To ensure this, the plan must be monitored,
evaluated, and updated on five-year or preferably each yearThis also includes incorporating the
mitigation plan intaribal planning mechanisms as thstand or are developedhapters 6 and 7 describe
existing plansputlines asystemthe Tribemay useto monitor the plan; prowes a description of how,
when, and by whom the HMP process and mitigation actions will be evaluated; presents the criteria used
to evaluate the plan; and explains how the plan will be maintained and updated.
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To identify local and specific vulnerabilities, it is vitally important to understand the people and built
environment of the planning area. The following section is meant to prauideverall description of the
characteristics of the reservation.

Project Area Geographic Summary

The Northern Cheyenne Reservation is located in southeastern Montana and encompasses 442,193 acres
in Big Horn and Rosebud Counties. The Crow Indian Ré&sanorders the Northern Cheyenne
Reservation to the west. There are no incorporated communities within the reservation; however Lame
Deer is home to the tribal council government. Other populated areas in the reservation include Busby,
Big Muddy, and Bmey. The nearest town with additional emergency services beyond reservation
boundaries is Hardin, approximately 55 miles west of Lame Deer (on Interstate 90 to the west, north of
Crow Agency). The next closest resource center is Billings, the largest Iipntana (2019 estimated
population of 109,595).

The Northern Cheyenne Reservation is largely comprised of one topographic region, the Northern Rolling
Plaing®, in the open rolling country of southeastern Montana. Much of the landscape is dry open
rangeland, with smaller areas of irrigated farmland along river bottoms, and some forestland, primarily in
the hills. Elevations range from approximately 3,000 to 5,000 feet above sea level.

Major waterways in the reservation include the Tongue RivereRas Creek, Muddy Creek, Lame Deer
Creek, andCookCreek. The Tongue River forms the eastern boundattyedReservation. Rosebud Creek
flows along the western border of the Reservation and then crosses the northwest portion of the
reservation. Both the Trgue River and Rosebud Creek flow northeastward in broad, alalieys.

Mineral resources on the Reservation consist primarily of coal, with about 5 percent at depths shallow
enough for stripping and the rest at too great a depth for surface mining975, an estimated-6 billion

tons of lowsulfur coal could be extracted with surface mining (US Geological Survey and U.S. Bureau of
Minest’). However, these coal reserves remain mostly undeveloped on the Reservation. (Northern
Cheyenne Emergency Op#oms Plan). There are no known occurrences of metallic minerals, and usage
of the available nonmetallic minerals such as building stone, sand and gravel, bentonite, claystone, and
clinkers, appears to be limited. (US Geological Survey and U.S. Buregiesf. M

BNRCS State Office. August 20 Otps://diodad.eqov.ustaaovhiefeRmrcaspublic/E/mik.pdé a s o

17 u.s. Geological Survey and U.S. Bureau of Mines. Status of Mineral Resource Information for the Northern Cheyenne Indian
Reservation, Montana. 1975. https://www1.eere.energy.govi/tribalenergy/quide/pdfs/northern_cheyenne 3.pdf
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Climate

Longterm climate trends have shifted throughout the 21st century and hérjgyres: Northern
createdsignificant changes in precipitation and temperature which have alteGreat Plains Region
the severity and subsequent impacts from severe weather events. The Nort
Cheyenne Tribe identified changes in the regional climate as a top con
impacting residents and tribal embers, local economies, and infrastructur
throughout the reservation. Discussions on temperature, precipitation, ¢
climate impacts are included below.

The planning area is located in the Northern Great Plains region of the United
States, which stretas from Montana and North Dakota southward $muth DakotaWyoming and
Nebraska(Figure 4).A large elevation change across the State of Montana contributes to high
geographical, ecological, and climatological variability, including a strong gradienecoéading
precipitation moving from east to west across the region. Significant weather extremes impact the
reservation, including winter storms, extreme heat and cold, severe thunderstorms, drought, and flood
producing rainfall. The Northern Cheyenne &rdReservation is located east of the Continental Divide
and subject to continental weather patterns.

The Fourth National Climate Assessment has provided an overview of potential impacts within the
planning area.

1 Water: Water is the lifeblood of the Ndnern Great Plains, and effective water management is
ONRGAOKE (2 GKS NBIA2yQa LIS2LX S ONRLA FYyR f A
changes in annual precipitation can have large effects downstream; when coupled with the
variability fromextreme events, these changes make managing these resources a challenge.
Future changes in precipitation patterns, warmer temperatures, and the potential for more
extreme rainfall events are very likely to exacerbate these challenges.

1 Agriculture: Agricdture is an integral component of the economy, the history, and the culture of
the Northern Great Plains. Recently, agriculture has benefited from longer growing seasons and
other recent climatic changes. Some additional production and conservation s rerft
expected in the next two to three decades as land managers employ innovative adaptation
strategies, but rising temperatures and changes in extreme weather events are very likely to have
negative impacts on parts of the region. Adaptation to extreraed to longerterm, persistent
climate changes will likely require transformative changes in agricultural management, including
regional shifts of agricultural practices and enterprises.

1 Ecosystems and Ecosystem ServicEBe integrity of forests and othexcosystems and their
ability to provide natural habitat, clean water, and economic livelihoods have declined as a result
of recent droughts and wildfire due in part to humaaused climate change. Greenhouse gas
emissions reductions, fire management, asttier actions can help reduce future vulnerabilities
of ecosystems and human wlking.

1 Recreation and TourismEcosystems across the Northern Great Plains provide recreational
opportunities and other valuable goods and services that are at risk in @iclgadimate. Rising
G§SYLISNI G§dzNBa KF@S | f NSIFIRé& NBadzZ SR Ay &aK2NISNJ
higher stream temperatures. These changes have important consequences for local economies
that depend on winter or rivebased recreational actities. Climateinduced landuse changes in
agriculture can have cascading effects on closely entwined natural ecosystems, such as wetlands,
and the diverse species and recreational amenities they support.
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1 EnergyFossil fuel and renewable energy produatiand distribution infrastructure is expanding
within the Northern Great Plains. Climate change and extreme weather events put this
infrastructure at risk, as well as the supply of energy it contributes to support individuals,
communities, and the U.S. emomy as a whole. The energy sector is also a significant source of
greenhouse gases and volatile organic compounds that contribute to climate change and-ground
level ozone pollution.

1 Indigenous Peoplestraditional foods, natural resourdgased livelihoodscultural resources, and
spiritual wellbeing of Indigenous peoples are increasingly affected by drought, wildfire, and
changing conditions. Because future changes would further disrupt the ecosystems on which
Indigenous peoples depend, tribes are implertieg adaptation measures and emissions
reduction actions.

Temperature

According to the NOAA U.S. Climate Normals for the Northern Cheyenne Reservation (Busby station),
showthe normal high temperature for the month of July is 70.6°F. The normal low temperature for the
month of January is 8.5°Rverage maximum and minimumrgperatures recorded at Busby and Lame
Deer indicate that average monthly minimum temperatures can range from as low as 4 degrees (January)
to average maximum temperatures of 90 degrees (July and August).

{AYyOS mMyomp azyil yl Qa z2afifchasediby dnds$ NIFgUSe6)TBeWhiBedd (i dzZNB |
Great Plains region hadsoseen the greatest increase in overall temperature in the past two decades.

While overall temperature shifts have not been consistent, the trendirfigreasing temperatures is

apparent. Climate modeling suggests warmer temperature conditions will continue in the coming decades

and rise steadily into midentury. This trend will likely contribute to an increase in the frequency and

intensity of hazardos events, which will cause significant economic, social, and environmental impacts

on tribal members.

Figure6: Montana Average Temperature (1895020)
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BNOAA. 2020. ACI i mate at a Gl ance: Statewide Time Series. 0. Accessec
https://www.ncdc.noaa.gov/cag/statewide/time-series/24/tavg/12/12/1895-20227?base_prd=true&
begbaseyear=1901&endbaseyear=2000&trend=true&trend base=100&begtrendyear=1895&endtrendyear=2020
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Thelength of the frostfree season (i.e. growing seag hasalsobeen increasing nationally since the
1980s. While a longer growing season may provide some benefit for heavily agricultural areas, concurrent
changes in temperature, water availability, and pest pressures may cause additiimeaseimpacts.For
instance, longer growing seasons coinciding with periods of drought and extreme heat can indicate lower
production from increased plant mortality and increased risk to wildfire ignition probability and fuel load
potentials. On average, the Northern @té°lains has seen an increase of one to two weeks to the annual
growing seasom’

Figure7: Observed U.S. Temperature Change
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Source: National Climate Assessment, 2014

Precipitation

1% U.S. Global Change Research Program.i 2014 Nati onal Cl i mide S8eagosasAecesseth20B2 : Fr ost
https://nca2014.globalchange.gov/report/our-changing-climate/frost-free-season#tab2-images

2y.S. Global Change Research Program. esed2022. Nati onal Climate AssessTt
https://nca2014.globalchange.gov/report/our-changing-climate/recent-us-temperature-trends
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On average, the reservation receives 1Hidhes of rain and 52.3 inches of snowfall per y€akverage

annual snowfaltanges fromapproximately 46 inches in Lame Deer, 51 inches in Busby, and 30 inches in
Birney?2 Changing extremes in precipitation are anticipated in the coming decadesynwith significant

rain and snowfall events and more intense drought periods. Seasonal variations will be heightened, with
more frequent and more significant rainfall expected in the spring and wumitr hotter, drier periods

in the summer. Statewide, siad 895 there has been no significant changes in annual precipit&tigaré

8). Climate modeling may show only moderate precipitation and streamflow changes; howsy&rof

the Northern Great Plains region is already at risk to large annual and seasonable variability as seen by
extremeflooding and drought events occurring in concurrent years. There will likely be more days with a
heavy precipitation event (rainfatif greater than one inch per day) across the region and subsequent
impacts to riverine flooding events or overwhelmed local stormwater management systems.
Groundwater and reservoir water sources are increasingly important to communities and residédm@s in t
planning area to meet water needs during periods of shortage. The geography of Montana results in a
wide variety of precipitation amounts and forms across the state (Figure 4). Western Montana is likely to
receive twice as much precipitation annualhatheastern Montana due to higher elevations and closer
proximity to the Continental Divide. The Northern Cheyenne Reservation is located in both the South
Central and the Southeastern climate divisions. Since 1950, the Southeastern climate division has
experienced a slight increase of +0.35 inches per de€ade

Figure8: Montana Average Precipitation (1898022
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Source: NOAA, 2020

2lstate of Mont ana Department of Environment al QG104 .ty . AddVeoang each a2 A%
https://mslservices.mt.gov/Geographic_Information/Data/Datal ist/datalist Details.aspx?did={3b8333a8-c938-4021-a5¢c5-

acdfdd37e80c}

2western Regional Climate Center. ACooperative Climatol ogical Dat a
https://wrcc.dri.edu/summary/Climsmemt.html

ZMontana Climate Assessment. ACli mate Change in Montanao. Accessed |
https://montanaclimate.org/chapter/climate-change

“NOAA. 2020. ACl i mate at a Gl ance: St atewide Time Series.o. Accessec

https://www.ncdc.noaa.gov/cag/statewide/time-series/24/pcp/12/12/1895-2022?base_prd=true&begbaseyear=1901&
endbaseyear=2022&trend=true&trend base=100&begtrendyear=1895&endtrendyear=2022
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Figure9: Average Annual Precipitation for Montana (19&84010)
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Climate Changémpacts

Observed changes in the intensity and frequency of extreme events are a significant concern now and in
the future because of the socjatnvironmental, and economic costs associated whithimpacts of any
given event Challenges that are expected to affect communities, environments, and residents as a result

of climate change include:
1 Developing and maintaining sustainalklgricultural systems
1 Resolving increasing competition among land, water, and energy resources
9 Conserving vibrant and diverse ecological systems

T 9yKIyOAy3 (KS NBAATASYOS 2F (KS NBIA2YQE

LIS 2 LIt

Certain groups of people mdace greater difficulty when dealing with the impacts of a changing climate.
Older adults and those living in poverty are particularly susceptible. Additionally, specific industries and
professions tied to weather and climate, like outdoor tourism, comesaeand agriculture, are especially
vulnerable?® Tribal communities are disproportionately impacted by extreme weather events
exacerbated by climate change due to its remote geographic location, high poverty levels, high

unemployment rates, and a lack aflequate local resources or support programs in place.

50regon State University PRISM Climate Group. AAverage
https://prism.oregonstate.edu/projects/gallery view.php?state=MT

%yU. S. Environment al Protection Agency. ACl i mate | mpacts
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-society .html
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Climate changecan reduce the availability of wild game, fish, and many ceremonial, medicinal, and
subsidence plants which threatens community health for native communities by reducing food security
and cultural weHbeing. A Northern Cheyenne Tribal Ordinance regulatxseation activities and sets
hunting and fishing seasons, bag limits, and hunting and fishing locations. Fishing and hunting are only
open to Northern Cheyenne tribal members and all tribal lands are open for hunting. Popular fishing
locations includetecked ponds, along Rosebud Creek, and the Tongue River. Big game species, upland
game birds, wild turkeys, migratory birds, and waterfowl are present and hunted on the Reservation. To
date, some hunting seasons have been closed due to low species populathbers. If persistent climate
impacts such as drought, flood, or fire impacts forage availability or water availability for wildlife species,
then additional hunting seasons may be closed, or some species may no longer be hunted.

Cultural and spiritulereliance on local ecosystems which provide water sources and subsidence food leads
to increased vulnerability during extreme climate events. Stihes inMontana, such athe Crow Tribe,

are already observing impacts on traditional food and water sesidue to climate change. They noted
that warming streams are impacting the health and distribution of fish species and microbial
contamination of rivers has led to a loss of trusted water sources for ceremonial purposes.

As seen in the figure below, thénited States is experiencing an increase in the number of biladiar
natural disastersFigurell shows a rise in the overall average of billwwllar events in the state of
Montana.

Figurel0: Billion Dollar Weather and Climate Disasters (2021)
U.S. 2021 Billion-Dollar Weather and Climate Disasters
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This map denates the approximate location for each of the 20 separate billion-dollar weather and climate disasters that impacted the United States in 2021

Source: NOAA 2072

NOAA. 2 0 2 iDollaf\RatHed anddClimate Disasters: Overview. Accessed February 2022.
https://www.ncdc.noaa.gov/billions/
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Figurell: Billion Dollar Disaste€osts in Montana
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Agriculture

The agricultural sector will experience an increase in droughts, an increase in grass and wildfire events,

changes in the growth cycle as winters warm, an influx of new and damaging agricultural disqBests,
and changes in the timing and magnitude of rainfa#énsitivity to drought, flood, and fire events from

climate change will increase the importance of agriculture and timber across the reservation as they are

major economic driverslhese change have shifted the annual growing season and expected agricultural

production conditions and the added stressors on agriculture could have devastating economic effects if

innovativeagricultural and livestock management practices are not adopted. The ligjoke Figurel?)

shows the current Plant Hardiness Zones of Montana. The terrain of the Northern Cheyenne Tribal

Reservation is primarily suited fivestock grazing and has approximately 13,971 acres of croptand.

BYUSDA fiU.S. American I ndian Agriculture at a

Gl ance.

0

September

https://www.nass.usda.qov/Statistics by State/Montana/Publications/Charts_and_Graphs/American_Indian_Profile 2012.pdf

Northern Cheyenne Tribe Hazdvtitigation Plart 2022

41

201


https://www.nass.usda.gov/Statistics_by_State/Montana/Publications/Charts_and_Graphs/American_Indian_Profile_2012.pdf

QHAPTERHREEPLANNINGAREAPROFILE

Figurel2: Montana Plant Hardiness Zone Map
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Air Quality

Rising temperatures will also impact air quality. Harmful air pollutants and allergens increase as
temperatures increase. More extended periods of warmtlyrowing seasonsontribute to longer pollen
seasons that allow plant spores to travel farther andréase exposure to allergens. More prolonged
exposure to allergens can increase the risk and severity of asthma attacks and worsen existing allergies in
individuals?® Increased drought conditions also produce additional road sust poltuion which cantimpac
air quality monitoring effortsAn increase in air pollutants catsooccur from the growing number of

grass and wildfires. The public can be exposed to harmful particulate matter from smoke and ash that can
cause various health issues. Depending on the length of exposure, age, and individual susceptibility,
effects from witlfire smoke can range from eye and respiratory irritation to severe disorders like
bronchitis, asthma, and aggravation of geristing respiratory and cardiovascular diseades.

Drought and Extreme Temperatures

An increase in average temperatures wilhtrdute to the rise in the frequency and intensity of hazardous
events like extreme heat, extreme cold, and drought, which will cause significant economic, social, and
environmental impacts on tribal members. Although drought is a natural part of theteisystem,
increasing temperatures will increase evaporation rates, decrease soil moisture, and lead to more intense
droughts in the future, having negative impacts on dryland farming. Extreme heat and extreme cold
events have adverse effects on both humand livestock health. Heatwaves may also impact plant health,
with negative effects on crops during essential growth stages. Increasing temperatures and drought may

Z®Asthma and Allergy Foundation of Aimeatie aCh a&2mgled.. . fiAExctesesteed AA022r gi es

https://www.aafa.org/extreme-allergies-and-climate-change/

OAi r Now. 2019. AWi |l dfire Smoke: A Guide2 for Healthcare Professional

https://www.airnow.gov/sites/default/files/2021-09/wildfire-smoke-quide-chapters-1-3.pdf
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reduce the potential for aquifers to recharge, which has lrgn implications for the iability of
agriculture. Exposure to extreme cold, meaning temperatures below zero, can result in hypothermia or
frostbite and lead to lifeéhreatening situations for both humans and animals caught outside unprepared
for too long. The most susceptible im@uals to the adverse effects of extreme cold are infants and elderly
people.

Changes in precipitation are tied to changes in drought patterns. The following figure shows the history
of drought and its severity in Montana since 2000. Record drynessreddn Montana in 2021, becoming

the 4" driest year on record with 33.10% of the state in a D4 drought. The longest drought to hit the area
was from May 16, 2000 to March 28, 200 he area will remain vulnerable to periodic drought as most
projected hcreases in precipitation are anticipated to occur during the winter months, while increasing
temperatures lead to increased soil drying.

Figurel13: Drought Severity 200@ebruary 2022

S 3 R
N H Intensity:
|:| DO |:| D1 . D2 . D3 . D4 U.S. Drought Monitor D0 Abnormally Dry
Montana D1 Drought - Moderate
D2 Drought - Severe

. I 05 Drought - Extreme
Source: NOAA and NIDIS, 2022 B 0 Drought - Excoptions!
Energy

Shifting climate trends will have a direct impact on water and energy demands. As the number of 100°F
days increases, along with warming nights, the stress placed on the energy grid will likely increase and
possibly lead to more power outages. Severe weather evaliso stress energy production, infrastructure
transmission, and transportation. Roads are at risk of damages from flooding, extreme heat, erosion, or
added stress from increased residential dema#tdSritical facilities and vulnerable populations thzae

not prepared to handle periods of power outages, particularly during heat waves, will be at risk.

Precipitation

With a changing climate, winter and spring precipitation is projected to increase across Montana. Average
annual precipitation varies acss the state, with western Montana averaging between 22 and 30 inches,

and eastern Montana averaging between 12 to 14 inches. According to climate projections, winter and

spring precipitation is likely to increase, many models show summer precipitat@eaking. An increase

AY ALINAY3I LINBOALMAGEFOGAZ2Y OFy KIF@S LRAAGAGDS AYLI Oh3

SINOAA. #fADrought i nO-PMoensteamtad .f rAocrutEs0sdeydroud.do@states/montana

32 USGCRP, 2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate AssessmémBriés|[ReddiRepaytC.W.
Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. Global Chany¢aRbseroch Bfogra
USA, 186 pp.
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moisture but could potentially delay planting and result in yield losses. Rising tempeyailir@so affect
snowmelt patterns, shifting runoff and increasing the potential for floodihg.

Water Quality

Increasing temperatures, shifting precipitation patterns, and extreme weather events impact water
quality throughout the state. Aaverage temperatures increase, water temperatures also rise and put
water bodies at risk for eutrophication and excess algal growth that reduce water quality. Extreme
weather events and shifting precipitation can lead to fluctuating river flows, erosiediment
accumulation, and morphological changes to water bodies and surrounding landscapes. In agricultural
landscapes, major storm events can cause sediment and nutrients such as phosphorous and nitrogen to
runoff into nearby water sources. Runoff can tdsute to the buildup of nutrients in the water,
increasing plant and algae growth that can deplete oxygen and kill aquatic life. Nutrient enrichment can
lead to toxic cyanobacterial harmful algae blooms (cyanoHABS), which can be harmful to animal and
human health. CyanoHABs can cause economic damage such as decreasing property values, reducing
recreational revenue, and increasing the costs for treating drinking water

With the increasing intensity and frequency of extreme precipitation events, impacksiter systems
ultimately threaten human health. Events can lead to flooding and stormwater runoff that can carry
pollutants across landscapes and threaten human health by contaminating water wells, groundwater, and
other bodies of water. Common pollutgs include pesticides, bacteria, nutrients, sediment, animal waste,
oil, and hazardous waste. Flooding impacts property, infrastructure, economies, and the ecology of water
bodies.

In the Northern Cheyenne Tribal Reservation, many people use private avel/or get their drinking

water from other parts of the Reservation than their place of residence. Two of the districts within the
Reservation experience excessive calcium in the water and the other districts have an excess of iron.
Excessive calcium malamage household appliances such as coffee makers and water heaters, leading
residents of those districts to use store bought water niareAny old and aging water system
infrastructure of the Reservation couddisobe at a higher risk of infiltrationracking, or pollution.

Grass/Wildfire

Rising temperatures can increase the frequency and intensity of wildfires across the state. Warmer
temperatures cause snow to melt sooner and create drier soils and forests, which act as kindling to ignite
and spreadfires. Additionally, warmer nighttime temperatures contribute to the continued spread of
wildfires over multiple day® From 2017 to 202Qthe available period of recordiere were a total of 82

wildfire events within the Northern Cheyenne Reservatioithwo fires being recorded in 2018. Of the

82 fires, 61 of them were recorded as having burned an acre or less, 13 of them burned less than 100
acres, and seven fires burned over 100 acres. The largest fire occurred in April 2019, burned 1,700 acres,
andprompted the partial evacuation of Lame Déér.

33 NOAA NCE2022 Moiitan®&t at e Cl i mat e Suhtipsistatgsundmares. wiesois)/ehdpte@nt/2

%USGS. ANutrients and BROZhtps:fwwiv.asgstgovimisgieas/ wAteesoarses/sidncefatiantaudroplyicationt?
science_center_objects=ftghce_center_objects

35 Montana State Universityris Preuninger, Florence Dunkel, Fred Blackwolf Jr., Ed Jones, Angelita Bearquiver, \Wayluk BobuMizisea.

APerceptions of Wat er Quality on t he Northern Cheyenn
https://www.montasuu/mali/documents/studentsposterspdfs/PreuningerChrisWaterQualityNorthernCheyenne.pdf
%NASA Global Climate Change. September 2019. fASatellite Data Record
https://climate.nasa.gov/news/2912/satellite-data-record-shows-climate-changes-impact-on-fires/
37 Montana Depar t ment of Natur al Resources and Cons erivNlASHFoerOccurfeizélBa@ | nt er act

2017-20200. Ac c e s s e dhttpb:Ags.aracimy.gov/ads/Ar@map/
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Severe Storms

Montana experiences frequent snowstorms and ice storms during winter, which can produce heavy
snowfall and high wind gusts that lead to whiteout conditions. In the warmer months, severe sicgms
common and include flash flogaroducing rainstorms and severe thunderstorms capable of producing
hail and damaging winds. Since 1996 there have been three flood events in Lame Deer due to heavy rain
or snow melt®® As temperatures continue to rise,are water vapor evaporates into the atmosphere,
creating increased humidity, which can develop intense storms.

Future Adaptation and Mitigation

The planning area will have to adapt to a changing climate and its impacts or experience an increase in
econonic losses, property damages, agricultural damages, and loss of life. Past events have typically
informed mitigation plansto be more resilient to future events. This HMP includes strategies for the
planning area to address these changes and increaseereglMany mitigation actions or strategies that

can be adopted today will produce lofhasting benefitao combat climate change.

Future updates of this HMP should consider including adaptation as a core strategy to be better informed
0 &F dxii quijBdions on the frequency, intensity, and distribution of hazas.increased emphasis

on naturebased solutions and green infrastructure by thdbe in future developmentshould be a
priority. TheTribeshouldalsoconsider past and future climate changes and impacts when incorporating
mitigation actions into local planning processes.

Tribal Districtsand Council
b/ ¢Qad 3I2FSNYAy3a o062Re 02y aMardge deathdd bptheS/iBSRfesidebtYToeS NB &
reservation is divided into five political districts. Each district has two elected council member
representative. These districts include:

M Ashland District

1 Birney District

9 Busby District

i Lame Deer District

9 Muddy District

The Northern Cheyenne Tribe has numerous departments which oversee various functions and contribute
to the overall success of thHgation The list belows not exhaustive but dodacludesomedepartments
or roles which may aid in the pursuit of hazardigation projects:

Ambulance Service

Board of Health

Bureau of Indian Affairs

Environmental Protection/Natural Resources
Environmental Health

Fire Protection

Indian Health Services

Housing Authority

= =4 =8 =8 -8 -8 -8 -9

3BNOAA National Centers for Environment al I nformati on. iStorm Events
2020. 0 Acces s e dhtpsgvowwinaic.npaa.gay/&dmevents/
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Land Authority
Renewable Energy
Transportation/Transit
Tribal Forestry
Utilities

= =4 =4 =4 =9

Population and Demographics

The historic population of the Northern Cheyenne Reservation increased from 2010 to 2017 and then
0S3aAly G2 RSOtAYS FTNRY HamTt G2 HAamMpd ¢KS ! d{d / S
populationestimate of theTribewas 4,827 in 2019. However, the census bureau has not proved to be an
effective means of determining tribal populations, so true tribal population counts may be higher than

reported.
Figurel4: Historical Population of Northern Cheyenne Tribe
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Source: U.S. Census Bureau, 201@%08

¥U.S. Census Bureau, 2019. fAAmMAOSBYaar CEsmiumat g sAsdesseddgbrRianmbi2bes . o
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Figurel5: 2019 Estimated Population by Age
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Source: U.S. Census Bureau, 2019 ACS

At-risk Populations

In general, atisk populations may have difficulty with medical issues, poverty, extremes in age, and
communications due to language barriers. Several outliers may be considered when discussing potentially
at-risk populations, including:

f b2d Ittt LIS2LX S sNRa | NBF NEsk 1A Q@ REINBIRE alt
1 Outward appearance does not necessarily mark a person-askat
1 A hazard event will, in many cases, impaetisit populations in different ways.

The National Response Framework definetNdit & | LJ2 LJdzf | ( A 2 ywhoselmembérX mag LJdzf | A
have additional needs before, during, and after an incident in functional areas, including but not limited

G2Y YFIAYOGFAYAYy3a AYRSLISYRSYyOS> 02YYdzyAOI ®Xripay = (NI y
elders and very young populahs may be more vulnerable to certain hazards than other population

groups. Approximately thiregight percent of theTribeQa LJ2 LJdzf F G A2y Aa wmy &SI NE :
age of the Tribe is 25.8 years old. Approximately 12 percent are older than &ofdar

There are several schools within the planning area which may house a high numbersifrasidents

within the planning area during the daytime hours of weekdays, as well as during special events on
evenings and weekends. The following table idfezs the schools located within and near the reservation.
Families and children living within the Northern Cheyenne Indian Reservation may attend surrounding
school districts in Rosebud and Big Horn counties.

“Uni ted States Department of Homel and S e c uhitps:Awww.fembigav/sites@id€faliltfiles/262Ma t i o n
04/NRF_FINALApproved 2011028.pdf
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Tablel2: School Invetory

NUMBER  SCHOOINAME aTy TYPE
1 Northern Cheyenne Tribal School Bushby BIA

2 Lame Deer Elementary Lame Deer Public
3 Lame Deer Junior High Lame Deer Public
4 Lame Deer High School Lame Deer Public
5 Ashland Elementary Ashland Public
6 Ashland Junior High Ashland Public
7 St. Labre Indian Catholic School Ashland Private
8 Birney Elementary Birney Public
9 Spring Creek Elementary Decker Public
10 Pine Butte Elementary Colstrip Public
11 Frank Brattin Middle School Colstrip Public
12 Colstrip High School Colstrip Public
13 Big Horn Valley Christian School Hardin Private
14 Hardin Elementary Hardin Public
15 Hardin High School Hardin Public
16 Crow Agency School Crow Agency Public
17 Lodge Grass School Lodge Grass Public
18 Lodge Grass High School Lodge Grass Public
19 Pretty Eagle Catholic School St. Xavier Private
20 Fort Smith School Fort Smith Public
21 Forsyth Elementary Forsyth Public
22 Forsyth Junior High Forsyth Public
23 Forsyth High School Forsyth Public
24 Cottonwood School Forsyth Private
25 Mountain View School Forsyth Private
26 St. Charles Mission School Pryor Private
27 Rosebud Elementary Rosebud Private
28 Rosebud Junior High Rosebud Private
29 Rosebud High School Rosebud Private
30 Wyola Elementary Wyola Public
31 Wyola Junior High Wyola Public

{2dzNDOSY datdzotAO {OK22f S5A&aGNAROGA Ay w2a80dzR / 2dzyieéx az2yilyl
https://www.schoolmap.org/State/Montana/

There is one community college within the planning area. The Chief Dull Knife College is a public tribal
land-grant community college located in Lame Deer.

Like minors, elders (age 65 and greater) are often more significantly impacted by temperatemestr
During prolonged heat or extreme cold waves, seniors may lack resources to effectively address the
hazards and as a result may incur injury or potentially death. Prolonged power outages (either standalone
events or as the result of other contributif@ctors) can have significant impacts on any citizen relying on
medical devices for proper bodily functions or those that live in insufficient housing. One study conducted
by the Center for Injury Research and Policy found that increases in vulnenaétad to severe winter
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storms (with significant snow accumulations) begin at ag& %5e study found that on average there are
11,500 injuries and 100 deaths annually related to snow removal. Males over the age of 55 are 4.25 times
more likely to experience cardiac symptoms during snow removal.

In addition to residents being classifiad atrisk by age, there are other specific groups within the
planning area that experience vulnerabilities related to their ability to communicate or their economic
status. Residents who speak English as a second language may struggle with a rangs befsse,
during, and after hazard events. General vulnerabilities revolve around what could be an inability to
effectively communicate with others or an inability to comprehend materials aimed at notification and/or
education. When presented with a hadaus situation it is important that all community members be
able to receive, decipher, and act on relevant information. An inability to understand warnings and
notifications may prevent nofnglish speakers from reacting in a timely manner if warningatre
provided in the native language as well.

Further, educational materials related to regional hazards are most often developed in the dominant
language for the area, for the planning area that would be English. Residents who struggle with English in
the written form may not have sufficient information related to local concerns to effectively mitigate
potential impacts. Residents with limited English proficiency would be at an increased vulnerability to all
hazards within the planning area. The tradité language of the Northern Cheyenne Tribe is Algonquian,
which is engrained in the cultural integrity of tiNation Many elders speak Algonquian with additional
education programs in place to teach children and young people in the reservation.

Lastly,residents below the poverty line may lack resources to prepare for, respond to, or recover from
hazard events. Residents with limited economic resources will struggle to prioritize the implementation
of mitigation measures over more immediate needs. Fertimesidents with limited economic resources

are more likely to live in older, more vulnerable structures. These structures could be mobile homes or
dilapidated structures; located in flood hazard risk areas; located near known hazard sites (i.e. chemical
storage areas or near coal seams); or in remote or poorly accessible areas. Big Horn County has the 6
highest poverty rate for individuals from 18 to 64 years of age in Montana with Rosebud County ranked
2209,

Medical and Care Facilities

While the previously identified populations do live throughout the planning area, there is the potential
that vulnerable or atisk populations will be located in higher concentrations at medical facilities. The
local planning team identified a specific need to devedmjditional triballyowned assisted living and
nursing home facilities to protect local resources including tribal elders, language holders, and residents
at risk. There is currently one medical facility on the Northern Cheyenne Indian Resanioimdan

Health Service clinic lrameDeer. Additionally, there are a number of people who have special medical
needs who are not hospitalized but live in their homes on the reservation. According to the American
Community Survey, 563 persons (11.8% of the ltatgilian noninstitutionalized population) on the
reservationhavesome type odisability. The closest hospital is the Crow/Northern Cheyenne Hospital in
Crow Agency, Montana which is roughly 45 minutes from Lame Deer. This hospital provides general
medical and surgical care as well as emergency services. A second hospital in Hardin, the Big Horn Hospital,
is roughly an hour from Lame Deer and has an emergency service department with ambulance services
that is open 24 hours a day, seven days a wéakbuhnce services in the reservation are provided by

the Northern Cheyenne Ambulance Service, with a crew on caflo@ds, supported by the Quick

4Centerforinjury Resec h and Policy. January NafclP@2 htpli/Swmvanation®ideghildeehs. ospmiwghSveelingge t v . 0 Ac c
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Response Unit in Ashland.

Social Vulnerability Index

Various social conditions such as poverty rateticle access, language, or housing stock contribute to
overall social vulnerabilitfor the planning areaThe Center for Disease Control (CDC) has developed a
Social Vulnerability Index to help public health officials and emergency responders ideatfyat

greater risk before, during, and after major hazardous events. The index evaluates 15 social factors and
breaks down vulnerability into four domains: socioeconomic status; household composition and disability;
minority status and language; housiagd transportation SeeFigurel6 for a full description ofariables

utilized by the CDC to determine SVI values per jurisdic8dt.provides specific socially asyhtially
relevant information to help public health officials and local planners better prepare communities to
respond to emergencgvents such as severe weather, floods, disease outbreaks, or chemical exffosure.

Figurel6: Variables Utilized for SVI

e )
( i Below Poverty
Socioeconomic Unemployed
Status Income

No High School Diploma

Aged 65 or Older

Household
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Aged 17 or Younger

Civilian with a Disability

Single-Parent Households
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Minority Status
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[ ]
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s A [ Group Quarters ]

Source: CDC, 2022

Possible scores range frabr{lowest vulnerability) tdl (highest vulnerability)Specific SVI values are not
available for the Northern Cheyenne Trjdewever, Big Horn County and Rosebud County have a SVI

42 Centers for Disease Control and Prevention/ Agency for Toxic Substances and Disease Registry/ Geospatia@ndeSearicesAPralgsion.
CDC/ATSDR Social Vulnerability2bitieRatabas#ontanehttps://www.atsdr.cdc.gov/placeandhealth/svi/datadocumentation download.html
Accessed ofpril 2022.
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value of 0.8274 and 0.607 respectivelyscore 00.607indicates anoderate to highlevel of vulnerability

while ascore 0f0.8274indicates ahigh level of vulnerability’? It is reasonable to assne the Northern
Cheyenne Tribe also falls within tineoderate to highlevel of vulnerability. This level of vulnerability
suggests a strong need for additional assistance, either technical or financial, for both the local
government and residents to pursunitigation activitiesCommon barriesto sustainable and impactful
mitigation workare a lack of time, money, or manpoweX.highscoreof social vulnerability indicates
many residents may be struggling whihsc household needs and thus pursuing matiign activities will

be a lower priority Additionally, having a higher social vulnerability index value showcases the need for
implemented mitigation actions to focus on vulnerable populations or acdaseed. For the Northern
Cheyenne Tribe these mayciude housing and health care for aging residents specifically.

Housing

Data related to the built environment is an important component of a hazard mitigation plan. It is essential
that during the planning process tA&ibedisplay an understanding of their built environment and works

to identify needs that may exist within ¢ir planning area. The US Census provides some limited
information related to housing units and potential areas of vulnerabilityere are approximately 1,176
total housing units in the reservation, of which approximat&#.3% are owneoccupied while
approximately 45.7% are rentalslome ownership is a kegspect to household mitigation success as
often renters have less autonomy or ability to make retrofits or mitigate the property themselves.

Additionalselected characteristicare examined in the table below inclugylacking complete plumbing
facilities; lacking complete kitchen facilities; no telephone service available; housing units that are mobile
homes; and housing units with no vehicles available.

Tablel3: Selected Housing Characteristics
LAME

NCT ASHLAND  BIRNEY BusBY MuDDY
DEER
RESERVATIO DISTRICT DISTRICT DISTRICT DISTRICT
DISTRICT
OCCUPIEBIOUSINAUNITS 1,176 553 231 39 160 193
(78.2%) (78.3%) | (84.9%) | (76.5%) | (69.3%) | (79.1%)
LACKINGOOMPLETE 49 24 9 6 0 10
PLUMBINGFACILITIES (4.2%) (4.3%) (3.9%) (15.4%) (0%) (5.2%)
LACKINGCOMPLETE 49 24 9 6 0 10
KITCHENFACILITIES (4.2%) (4.3%) (3.9%) (15.4%) (0%) (5.2%)
NO TELEPHONEERVICE 153 32 32 0 17 5
AVAILABLE (13%) (17.9%) | (13.9%) (0%) (10.6%) (2.6%)
HOUSINGINITS WITHNO 90 52 21 0 9 8
VEHICLEAVAILABLE (7.7%) (9.4%) (9.1%) (0%) (5.6%) (4.1%)
MOBILEHOMES 228 117 42 6 12 51
(15.2%) (16.6%) | (15.4%) | (11.8%) (5.2%) (20.9%)

Indicated percentages adetermined based on total occupied housing units within each district.
Source: U.S. Census Bureau, 2019 ACS

Approximately thirteen percent of housing units within the reservation lack access to landline telephone
service. This does not necessarily indicate that there is not a phone in the housing unit, as cellular

43 Centers for Disease Control and Prevention/ Agency for Toxic Substances and Disease Registry/ Geospatial ReSearicesAPaigsisn an
CDC/ATSDR Social Vulnerability2@0it@xSVI Interactive Méps://svi.cdc.gov/map.html
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telephones are increasingly a primary form ofefghone service. However, this lack of access to landline
telephone service with reverse 911 call trees does represent a population at increased risk during
emergency response procedures. Nearly fifteen percent of all occupied housing units in the ptaraing

are mobile homes, which have a higher risk of sustaining damages during high wind events, tornadoes,
severe thunderstorms, and severe winter storms. Thunderstorms are classified as severe when wind
speeds exceed 58 mph, just under the 60 mph winds tan overturn mobile homes that are not
anchored or are anchored incorrectlypdating and adopting stricter local building costsdssteffective

way for theTribeto continue to improve housing stodurability. Lastly, just under eight percent of all
occupied housing units do not have a vehicle available. Households without vehicles may have difficulty
evacuating during a hazardous event and a reduced ability to access resources in times of need.

There are plaed townsites with lots and streets in Busby and in Lame Deer, but there are no zoning
regulations or subdivision regulations on the Northern Cheyenne Reservation. The Land Committee,
consisting of Tribal Council members, guides land use and developmedribanlands. The Northern
Cheyenne Tribe has adopted a policy to retain and acquire as much of the Reservation in tribal ownership
as possible. When privately owned lands on the reservation are available for sale, the tribal policy is to
matchthe highesbid to acquire the land. The Land Committee also reviews requests from tribal members
to lease land for residences and identifies tribal landsiddivisions.

Most subdivisions are managed by the Northern Cheyenne Housing Authority. Several ofdivésiris

are known locally by other names. The Tribe has changed some of the official names to be more reflective
of the Northern Cheyenne culturd list of subdivisions across the reservation are included in the table
below.

Table14: Northern Cheyenne Subdivisions

NAME " LOCATION LOCALLKNOWNAS
BUSBYUBDIVISION Busby, near Post Office
MAGICQTY Busby west end
Near intersection of Highway
EAGLEFEATHERS 212 and 314
East of Busby, just west of B
MUDDYCQREEK HornCountyRosebud County | Muddy Cluster
line
BIGBACKSUBDIVISION Rosebud Subdivision
ASHLANIWALKINGHORSE West of Ashland Happy Flats
ASHLANODMEADOWACRES West of Ashland Rabbit Town
ALLENROWLANDCSUBDIVISION
BIRNEYSUBDIVISION Birney
TWOMOONS Lame Deer
QRAZYHEABIEIGHTS Lame Deer
SWEETMEDICINE Lame Deer
SPOTTER K Lame Deer
SHOULDERBLABIEIGHTS Lame Deer
RDGEWALKERHEIGHTS Lame Deer
MEDICINELK Lame Deer
WESTSIDHOUSING Lame Deer

Source: Tribal HousirAuthority, 2006 HMP
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The Land Use Committee approves location of tril
housing developments, and the Northern Cheyen
Housing Authority then takes on responsibility for si
design, typically by contracting for such services. 1
Northern Cheyenne Tribe reviews for environment:
factors, such as floodplains, for the housir
developments. An environmental review may also |
conducted by the BIA or IHS depending on the type
development and if a federal funding source is bei_
utilized. Deelopments on tribal lands would be. . .
reviewed by the Tribal Council and Housing Authorjzzss
or other applicable agencies. Developments s
privately owned lands, not requiring any federal
tribal financial assistance may not require any kind
review.

A significant factor for identifying new developmen
locations is the proximity to existing infrastructure. T
majority of all new residential development on the

reservation has been developed within approximately 1/8 mile of existing utilities (telephoner,aad
power). This is true for both individual residences constructed on individually owned land and housing
developments on tribal land.

Economy

¢tKS NBaSNUIGA2yQa SO2y2YAO o61aS Aa | YAEGdNB 2F §
statistics for the Pine Ridge Reservation, counties, state, and participating community are found below.

¢tKS ! ®{® /Syadzi . dzaNBlIdz RSTAYySa ay2d Ay (GKS € 062NJ
not looking for one. These may include studentsysit-home parents, and retirees. Individuals within
GKS Gt 2LdzZ A2y mMc YR h@SNIAY [|02N C2NDS¢
included in the unemployment rate.

gA0K?2

Tablel5: Employment Statistics

LAMEDEER| ASHLAND BIRNEY BusBY MuDDY
NCTRESERVATIOM
DISTRICT | DISTRICT DISTRICT DISTRICT DISTRICT
?/E‘;LATI'ﬁ&G&'\é% 1,856 834 391 62 279 290
FORCE (58.9%) (56.7%) (69.1%) (65.3%) (52.6%) | (59.2%)
EMPLOYED 1590 721 326 46 216 281
(50.4%) (49%) (57.6%) (48.4%) (40.8%) | (57.3%)
UNEMPLOVEL 252 105 65 16 57 200
(8%) (7.1%) (11.5%) (16.8%) (10.8%) (1.8%)
UNEMPLOYMENRATE 13.7% 12.7% 16.6% 25.8% 20.9 3.1%
g’i;‘;kg’?g&’;’:; 1296 637 175 33 251 200
FORCE (41.1%) (43.3%) (30.9%) (34.7%) (47.4%) | (40.8%)
Source: U.S. Census Bureau, 2019 ACS
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Figurel7: Occupational Sector for Northern Cheyenne Reservation
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Figurel18: Worker Classes
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Source: U.S. Census Bureau, 2019 ACS
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Tablel6: Housing and Income
NORTHER@-IEYENN’j LAMEDEER ASHLAND BIRNEY BusBY

INDIANRESERVATION DISTRICT DISTRICT DISTRICT DISTRICT
MEDIAN
HOUSEHOLD $49.756 $49.940 | $47.917 | $54.250 | $62,143 | $45 515
INCOME
:T\IEEOME CAPITA $15.495 $15.265 | $15,935 | $19.572 | $15.735 | $14,801
\'\;IAEL?JI:N HOME $68,300 $64.200 | NI/A N/A | $103,900) $93,800
MEDIANRENT $580 $628 $572 N/A $564 $545
% OF ALLPERSONY
Wi EEIE 25.4% 205% | 26.3% 0% 10.7% | 31.2%
BELOW POVERTY
RATE

Source: U.S. Census Bureau, 2019 ACS

Per capita income on the Northern Cheyenne Reservation in 2019 was $15,495, compared to the national
per capita income of $34,1631n 2019, 25.4% of all persons on the Reservation were at or below poverty
level, compared to a national poverty rate of 10.5%. (U.S. Bureau of the Census)

Downtown Lame Deer

The Northern Cheyenne Reservation private sector economy is based primaliirgsinck. Businesses

within the boundaries of the Reservation include a laundromat, hardware store, restaurants, bank, gas
station, and a grocery store. With a few exceptions, all private commercial businesses are located in Lame
Deer.Unemployment is anajor issuevhich the local planning team noted is likely understabgdtensus

data, which in 209 indicated thatapproximately49% of all adults over the age of 16 were either

dzy SYLX 28 SR 2NJ y2i O2yaARSNBR & LINIH 2F (GKS dafloz

Government emplognent accounted for over half of all workers on the Northern Cheyenne Reservation
according to the 2019 census. Major government employers on the Reservation include the Northern
Cheyenne Tribe, Bureau of Indian Affairs (BIA), Indian Health Service, aadi@uil institutions.

Land Ownership

Of the 440,000 acres that comprise the Northern Cheyenne Indian Reservation, 99% of the land is under
tribal ownership. Most of this land is held in common by fhebe and in trust with the federal
government. Any private land holdings not held by tribembers are primarily agricultural land along

the Tongue River and within the town of Lame Deer.

The Northern Cheyenne Tribe also ownsrefervation lands. One parcel is near the Tongue River
Reservoir, south of the Reservation. Another parcel is solthe reservation, east of the ofeservation
community of Birney. This parcel is ranch land and with no current plans for development. The third parcel
is located in the Black Hills of South Dakota and currently there are no plans for developmest of thi
parcel. There is an existing house on faecel.

44 44y s. Census Bureau, 2019. https://www.census.gov/quickfacts/fact/table/US/INC910219#INC910219
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Land Use and Land Use Management

The predominant land use on the Reservation is agricultitakt of the population lives along main
transportation routesor in Lame DeerDevelopment includesesidential units developed privately or by

the Northern Cheyenne Tribe, retail and commercial businesses, schools, churches, and other government
buildings and structures. Most nemsidential development is located in Lame Deer. Bushy has a post
office, youth detention facility, and H2 public school. The St. Labre School is located near Ashland.

The Tribe has developed more than a dozen residential complexes, or subdivisions, in various locations
on the Reservation. The Tribe generally does not gslMithin the subdivision, but rents or leases them

out. There are no other developments for multiple houses on the Reservation other than the platted
townsites of Busby and Lame Deer, and on lands managed directly by the federal government, such as the
federal school complex and associated housing in Busby.

Historic and Cultural Sites

Historic and cultural sites are particularly important t
tribal members and may require specific prdiea.
Sites that contain cultural resources such as o
buildings, fossils, tipi rings, fire pits, old bones and flal
chips from the making of arrowheads are protected.
aid in their protection, their locations are not public
information. One historic @int of interest is the Chief
Two Moons Monument. The National Register o =
Historic Places for Montana identifies one historical si
within the reservation, the Moncure Tigiear Busby
The tipi was constructed in 1931 and was a site for trib
giveaway ceremonies and dancesThe Cheyenne
people are known for their reverence and connection to the buffalo. The Tribe manages a buffalo herd of
approximately 250 head with grazing land located in the eastern portion of the reservation.

Figurel9: Moncure Tipi in Big Horn Count

—8s

Of specific culturahnportance to the Northern Cheyenne Tribe is the traditional language of Algonquin.
The local planning team noted during the COG¥®pandemic thélribesuffered a significant loss of life,
knowledge, and language as elders were the most heavily affectfibipandemic. NCT has a strong oral
history tradition in which stories and aspects of local culture are passed down orally in Algonquin. As
fluent speakers and elders with those stories passed during the pandemic, those deaths had a
reverberating impacthroughout the spiritual, mental, and emotional health of the tribal community. The
local Chief Dull Knife College has a Language Revitalization program available for students; however, it
would benefit the overall tribal community to expand this prograno inther schools and made available

for Cheyenne youth.

The Northern Cheyenne Tribe and FEMA also have an agreement in place under Section 106 Tribal
Consultation for cultural resources. FEMA tribal consultation is the process for communicating and
collaborating with federally recognized Indian tribal governments to exchange information, receive input,
and consider their views on actions that have tribal implications. This agreement would be triggered
during major disaster events and is designed to easemunication process between tribe and federal
agency.

Transportation
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Transportation routes are necessary for delivery of critical supplies and as potential evacuation routes.

The main transportation routes on the Northern Cheyenne Indian Reservati@istaf U.S. Route 212

and paved roads such as Montana Highway 39, Highway 4, County Road 312, Muddy Creek Rd, and Birney
Rd. The main populated areas of Busby and Lame Deer are located along these major roadways. There

are no airports or rail lines on thReservation. The mean travel time to work is 19.9 minutes. Most
commuters drive alone to work (69.8%), while 14% carpool and 6.9% walk.

Tablel7: Major Transportation Routes

ROADNAME LOCALREFERENCE DESCRIPTION . PAVED MAINTAINED BY
Highway 212 | Highway 212 Interstate highway Yes State of Montana
Highway 39 | Colstrip Road gzme Deer to Colstrip and Yes State of Montana
. . Interstate Highway from
Highway 314 | Kirby-Busby Road Wyoming to Highway 212 Yes Unknown
BIAROUte 11 AshlandBirney S_outh from Ashla_nd onwey /o BIA
Road side of Tongue River

BIA Route 4 BirneyLame Deel Birney Day School site tg Portions | BIA
Road LameDeer
Muddy Creekl South from Highway 21]

BIA Route 5 Road along Muddy Creek ves BIA

Primarilyother roads throughout the reservatioare used for recreational purposes or hunting and are
dirt roads, many of which are twivack or rough 4wvheel vehicle trails. Roads identified by the BIA as fire
access routes and/or access to fire towerstloe communication tower are maintained by the BIA as
bladed dirt roads Some known issues with existing roadways include:

9 Severe cracking on the Muddy Creek Road (BIA R&te

1 Some homes near Busby are reached by roads that cross the creghdretthae are ndoridges.

9 Poor road conditions, including steep grades and inadequacy or lackigés, can make access

difficult or impossible for wildland fire fightireguipment

Development Trends D1 Element and Requirements §201.7(d)(3)as the
Development across the NortherfeEUREVEETeRN{= (Sl folgreTalo SR TaRe [EIVE] o] o] gy =01 2
Cheyenne reservation has been primari a. The plan shall describe changes in developm
limited to within community centers, that have occurred in hazard prone areas sir
specifically in Lame Deer. Th the last plan was approved. Not, aJI develogme
NEBASNDI GA2Yy Qa L} LJ will affect atNA 6 £ I2FSNYYSY
slightly in the past five years; howeve no changes are identified, plan updates sh
total number of families in the reservatio validate the information in the previousl
remains relatively stableSeveral new approved plan.

businesses have opened in the past five
years intuding a new restaurant and local shopse primary focus on development in the reservation is
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for adequate housing for tribal residents. Available housing is severely lacking, and many existing homes
are in severe disrepair or dilapidated conditions.

The Tribeis currently exploring options to develdwusing between Muddy and Busby on the south side
of the highway. Thdribe recently also acquired land south of Muddy to be developed for housing
purposes. Housing Assistance Funding is occasionallpldeaibr home improvements; however, the
Housing Authority noted the majority of these funds are used for maintenance and repair of existing
properties rather than available for future developments. As of 2022, Titlee was using some CDBG
funds for housig improvement projects in Muddy and Busby.

Housing Authority and the Tribal Council are currently exploring the possibility of a Supportive Housing
Solution to help support and provide housing to lowwome, vulnerable populations, or those struggling
with addiction or mental illness. Thessommunity-based housing options would provide support,
counseling, and other social services through a{@mm housing solution. As of summer 2022, Housing
Authority is working on a reservatiemide needs assessmeahnd identifying potential locations.

Critical Facilities and Infrastructure

Critical facilities and infrastructure are vital to the continued delivery of key resources and services, as

well as recovery efforts. The loss of these services significemggcts theTribeQd | 0 Af AG& G2 (
residents and to recover from a disaster event.

Critical facilities were identified and reviewed during this 2022 HMP update. Critical facilities were
ARSYUGAFTASR (2 FEfATIY 6AGK Caesé liRines/atd Yh¥idgybtaipondntd F St Ay
include, but are not limited to:
9 Safety and Securitylaw enforcement, fire services, search and rescue, government services, and
community safety buildings
91 Food, Water, & Shelter
1 Health and Medicat medicalcare, patient movement, public health, fatality management, and
medical supply chain
1 Energyg power (grid) and fuel centers
1 Communications¢ infrastructure, alerts/warnings/messages, 911 call centers, responder
communications, and finance
1 Transportationg highway/roadways, mass transit, railway, aviation
1 Hazardous Materials Tier Il facilities and HAZMAT

Facilities that may cause secondary impacts if damaged, contaminated, or destroyed, such as hazardous
materials storage sites, are also considered @itfacilities. The following table and figure provide a
summary of the critical facilities for the Northern Cheyenne Tribe and key information. Due to the lack of

a DFIRM for the reservation, a Level 1 HAZUS analysis was used to determine potentieskfl@ritical
facilities located in the Flood Risk Hazard Area (FRHA), in wildfire priority areas (WPA), and/or in the
wildland urban interface (WUI) are noted in the tables below. This does not constitute a comprehensive
list of facilities. Note that du¢o security concerns for some specific types of critical facilities, not all
facilities are mapped. Critical facilities should be reviewed and updated regularly by the local planning
team during the annual review.
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Tablel8: Safety and Security Lifelines

COMPONENTS

_#
1

CRITICAL FACILITY

Youth Detention Facility

NOTES OR CONCERNS

Law Enforcemen| 2 Adult Detention Center & Jail Located in WPA
Security| Northern Cheyenne Criming Not mappedc currently
Investigation Office moving
> 3 Northern Cheyenne Volunteer Fi
|: .
= Fire Servic Department Equipment Barn _
& 4 St. Labre Volunteer Fire Departmen Located in FHRA
) ' Located in WPA
a .
= Search and Rescy - NONE Currer_wtly working - 10
j establish a team
= Northern Cheyenne Tribal Council a :
L
L 5 Office Building Located in WPA
@ Government Servicd 8| Tribal Forestry Located in WPA
7 Bureau of Indian Affairs Office Located in WPA
: . Located in FHRA
8 Housing Authority Located in WPA
Community Safet 9 Utilities Department Located in WPA
Y10 Department of Erergency Services| Located in WPA

Tablel9: Food, Water, and Shelter Lifelines
COMPONENTS | # CRITICAL FACILITY

NOTES OR CONCERNS

Food 11 | Lame Deer Trading Post Located in WPA
12 | Ashland Warrior Grocery Located in WPA
13 | Busby Water Treatment
14 Northern Cheyenne Water Plamt Located in WPA
Lame Deer
Water 15 | Water Tank
Located ilFHRA
x 16 | Lame Deer Lagoons Located in WPA
= 17 | Ashland Lagoons
T 18 | Community Building Muddy
D 19 | Community Building Busby
E 20 | Community Building Birney
%‘ 21 | Community Building Rabbit Town
= 22 | Christ the King Catholic Church | Located in WPA
= 23 | St. Labre Indian School HS Gym | 500 capacity
L 24 Lame Deer School Elementg 200 Capacity
Shelter Gymnasium Located in WPA
o5 Boys and Girls Club of N¢ 100 capacity
Gymnasium Located in WPA
. 100 capacity
26 | Baptist Church Located in WPA
5 capacity, to be used for ma
27 | AshlandCommunity Health Center| clinic site
Located in WPA
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30 capacity, to be used fq
28 | NC Community Health Center mass clinic site
Located in WPA

Table20: Health and Medical Lifelines

COMPONENTS  # \ CRITICAL FACILITY \ NOTES OR CONCERNS
Medical Carg 29 Indian Health Services Office & Clinid Located in WPA
Fatality 30 | Ambulance Service Located in WPA
Management

31 Public Health and Human Services | Located in WPA
32 NCT Board of Health Located in WPA
33 Temporary Housing (used  fi
guarantine)

HEALTH AND
MEDICAL

Public Healt

Table21: Energy Lifelines

COMPONENTS | # CRITICAL FACILITY NOTES OR CONCERNS
Power Grid 34 Substat?on Located ?n WPA

35 | Substation Located in WPA

> :

% 36 Conocog Gas Station tgz::gg :: \I;VHPF;A

S Fuel |37 | Exxorc Gas Station
38 | Conocog Gas Station Located in WPA
39 | Sinclairg Gas Station Located in WPA
40 | Travel Center (Cheyenne Depot # Underdevelopment

Table22: Communications Lifelines

COMPONENTS id CRITICAL FACILITY | NOTES OR CONCERNS

Not mappedg currently adding additiona|
towers in Busby and Lame Deer
Wildfire, Severe stormsdamage or powel
loss

Infrastructure - Cell Towers

Alerts, Warnings
and Messages | 41 | Siren Located in WPA
911 and Dispatch

COMMUNICATIONS

Most communities in the Reservation are located aldtighway 212 and have coverage by the major
mobile wireless carriers such as AT&T, Version, avidfile. According to the US Census in 2019 13% of

all housing units were without any kind of telephone service (including land line service) which is a
signifcant decrease since the 2000 census (anticipated 25% of all homes lack telephone service). Cell
phone reception may become unavailable in the more remote, undeveloped parts of the Reservation
especially during a disaster evehtost of the Reservation igithin receivingrange of two NOAA Weather

Radio Transmitters, WNG724 Hardin or WXM46 Sheridan. Parts of the Reservation may also receive alerts
from the NOAA Weather Radio in Forsyth. Severe weather warnings for the Reservation are issued by KIKC
radio shtion out of Forsyth, Montana. KIKC is the only radio station that can be received in Lame Deer.
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Table23: Transportation Lifelines

COMPONENTS # CRITICAL FACILITY NOTES OR CONCERNS
Not mapped
- | Highway 212 Blocked access for evacuation
High heat causing buckling
. Not mapped
Highway 39 Blocked access for evacuation
Z
o i . Not mapped
o Highway 314 Blocked access for evacuation
~ .
x Highway i BIA Route 11 Not mapped _
s Blocked access for evacuation
z - | BIARoute 4 e L .
= Blocked access for evacuation
Not mapped
- BIA Route 5 Blocked access for evacuation
Portions unpaved
42 | Transportation Building Located in WPA
Aviation - NONE
Railway - NONE

Table24: Hazardous Materials Lifelines

COMPONENTS #  CRITICAL FACILITY

Facilities 43 | Tier Il Facilitg Lame Deer Dam

HAZMAT,
Pollutants, - None
Contaminants

NOTES OR CONCERNS
Hazardous Materia
Release

HAZARDOUS
MATERIALS

Table25: Other Key Critical Facilities or Infrastructure

COMPONENTS | # | CRITICAL FACILITY NOTES OR CONCERNS
Key Businesses | 44 | Charging Horse Casino Located in WPA

Commerce Center (key loc| Located in WPA
Key Businesses| 45 | businesses)

[92]

"'EJ Key Businesses | 46 | Flower Grinder (local business) Located in WPA
5 Schools 47 | Chief Dull Knife College Located in WPA
i Schools 48 | Lame Deer High School Located in WPA
= Schools 49 | Lame Deer Elementary Located in WPA
g Schools 50 | Northern Cheyenne Tribal School

@ Schools 51 | St. Labre Indian School

2 Schools 52 | Lame Deer School District Located in WPA
7 Child Care 53 | Headstart Childcare Located in WPA
o Indian Chief Two Moons Historic

g Cultural Sites | 54 | Monument

Cultural Sites 55 | Moncure Tipi
Cultural Sites 56 | Powwow Circle
Cultural Sites 57 | Lame Deer Powwow Circle Located in WPA
Cultural Sites 58 | Ashland Teepee Circle Located in FHRA
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Local concerns exist if power supplies were out for extended period of time, public water supply
systems could be drained within days, depending on the amount of water in storage at the time of the
power outage. All public water supply systems on the reservation are from wells which require power to
pump from the source to the storage/distribution systems. Virtually all homes in areas not served by
public systems are also on wells. There are a number of springs on the Reservation, which could be used
to some extent as baekp water supply in an emergency, theevere weather, snow, or wildfires could
hinder ability to access these springs.
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Figure20: Critical Facilities
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Water Utilities

The Northern Cheyenne Utilities Commission (NCUC) mewaidd services the water and sewer services

for tribal residents. NCUC operates systems in all five districts and receives service fees from hooked up
residents to fund operations. As of 2022 the commission services approximately 1,500 residents across
the reservationMany residents across the reservation also utilize their own septic sewer tank systems
(approximately 550 homes) which are not connected to the NCUC systebiC raised rates in 2021 for

the first time in over a decade in order to addresgdiag funds and limited financial ability to update,
repair, or extend service infrastructure.

Water service and outages are a major concern for the commissiomessidents Water outages have

lasted up to a month at times and a boil notice is requif@dany outage over 24 hours. Water quality
issues also exist in several areas including heavy metals and brown water inlBpebyhroughout each

of the districts are composed of various materials, including clay, rubber, and cast iron. NCUC recently
completed a mapping project to digitally map all service lines. However, the last full renovation of water
systems and existinggoons was completed in the 1980s.

There are water tanks located in each district and each district has two wells apart from Birney which has
only one well. A well pump in Lame Deer was replaced since 2019. Water tanks and wells throughout the
reservation are used for residential and commercial use, as well as may be utilized for wildland fire
response to fill tankers and tenders. The local planning team noted current water tanks are inadequate
for fire response. Specifically, the water tank in Lame De&rmajor pressure issues, partially due to
developments located at a higher elevation than the graféty water infrastructure. These
developments and homes struggle to receive adequate water supply and pressure.

Specific projects identified by NCUCpiarsue in the coming decade to address local concerns included
building an additional water tank in Lame Deer and/or renovate the existing tank, a new well in Busby to
address water quality concerns, a new well in Birney to address supply issuesnmbedkup generators

Ay SIOK RAAZGNAOGAQ LIzYL) K2dzASX |yR dzLJAN)I RSa G2
currently under construction near Ashland).

Emergency Services
The Northern Cheyenne have an Emergency Operation Plan, coordinatisg tNorthern Cheyenne

Disaster and Emergency Services (DES). The Northern Cheyenne Tribal Emergency Response Services have

executed general mutual aid agreements with nearby emergency response services. Any disaster within
the Reservation may require thedordination, communication, and cooperation of several governments
and federal agencies. These may include but are not limited to:

Northern Cheyenne Trib@overnment

Bureau of India\ffairs

Indian HealtiService

Rosebud Countipepartment of Emergencyefrices

Big Horn Countepartment of Emergency Services
CrowTribe

Montana Department of Natural Resources a@whservation
MontanaDepartment of Emergency Services

US Department dinterior

US Department of Health and Hum&arvices

=4 =4 =4 =8 =8 -8 -8 8 -9 9
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1 US Federal Emergenilanagement Agency

Fire service is provided by various entities on the Reservation including the Northern Cheyenne Volunteer
Fire Department at Lame Deer and a volunteer fire department at the St. Labre Mission. These fire
departments aragesponsible for responding to all structural fire events across the reservation. The BIA in
Lame Deer has wildland fire fighting capabilities and responds to grass or wildfire events alongside the
volunteer fire departments. In addition, nearby towns oflsBgp and Ashland have apparatus and
volunteer fire departments which may be tapped for support during large fire events.

Law enforcement is provided by the Northern Cheyenne Agency BIA. Ambulance service is provided by
the Northern Cheyenne Ambulancer@ee, with a crew on call 24 hours/day, supported by the Quick
Response Unit in Ashland. There is éh@ddr/day emergency dispatch center at the Northern Cheyenne

BIA Law Enforcement Center. The Emergency Medical Services have their -bouar 2iispatch ad

receive emergency calls in the BIA Law Enforcement Dispatch Center by a telephone line established in
the community as a hdine.
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The gltimatg purpose of this hgzard MitigatioE = PR Requirements §201.7(c)@)(
plan is to minimize the loss of life and proper

| Does the plan include a description of [eac

damageacross the planning area. The basis ARSYGAFTASR KFITFNRQa A

the planning process is thregional and local risk
assessment. This section contains a descript
of potential hazards, regional vulnerabilities a
exposures, probability of future occurrence
and potential impacts and losses. By conducti
a holistic risk assessment, tieibecan develop
specific strategies to address areas of conce
identified through this process. The followin
table defines terms that will be used througho
this section of the plan.

summary of the vulnerability of the tribal plannin
area?

a. The plan shall describeéhe potential
impacts of each of the identified hazarc
on the tribal planning area.

The plan shall provide an overall summe
of the vulnerability of the tribal planninc
area to the identified hazards. An overe
summary of vulnerability identifies
structures, systems, populations, an

T Hazard - A potential source of injury, other assets as defined by the trib:
death, or damages N government.

9 Asset- People,structures, facilities, and
systems that have value to the community

1 Risk- The potential for damages, loss, or other impacts created by the interaction of hazards and
assets

1 Vulnerability- Susceptibility to injury, death, or damages to a spebifizard

1 Impact- The consequence or effect of a hazard on the community or assets

9 Historical OccurrenceThe number of hazard events reported during a defined period of time

1 Extent- The strength or magnitude relative to a specific hazard

91 Probability- Likelihood of a hazard occurring in the future

Methodology

The risk assessment methodology utilized for this plan follows the same methodology as outlined in the
FEMA Local Mitigation Planning Handbook. This process consists of four stiems:y

1) Describe the hazard;

2) Identify vulnerable community assets;
3) Analyze risk; and

4) Summarize vulnerability.

When describing the hazard, this plan will examine the following items: previous occurrences of the
hazard within the planning ag; locations where the hazard has occurred in the past or is likely to occur

in the future; extent of past events and likely extent for future occurrences; and probability of future
occurrences. Risk analysis will include both qualitative (i.e., deseripfihistoric or potential impacts)

and gquantitative data (i.e., assigning values and measurements for potential loss of assets). For each of
the hazards profiled the best and most appropriate data available have been considered.
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Average Annal Damages and ey it Worer: = S A (1 Bl
Frequency the plan include information on previous occurrenc
FEMA suggests that when the appropriafeigEr4eUeBCVClIERTalo Belg BN SRR el{ols 1o [T\ AN el B (P {0
data is available, hazard mitigation plargaErleREVEIEROTRIERTTIoEINs] ETalallyToReT(E Ve
should also provide an estimate of potentiz a. The plan shall include the history of previol

dollar losses for structures in vulnerabl events for each of the identifiedazards.

areas. This risk assessment methodolo b. The plan shall include the probability of futur
includes an overvievof assets at risk and events for each identified hazard. Probabili
provides historic average annual doll must include considerations of futur

losses for all hazards for which historic evel conditions, including the effects of lofigrm
data are available. Additional loss estimate changes in weather patterns on identifie
are provided separately for those hazarg hazards.

for which sufficient data is available. These estimatastme found within the relevant hazard profiles.

Average annual losses from historical occurrences can be calculated for those hazards which there is a
robust historic record and for which monetary damagee recorded. There are three main pieces of data
used throughout this formula.

I Total Damages in Dollars: This is the total dollar amount of all property damages and crop
damages as recorded in federal, state, and local data sources. The limitatf@stodata sources

is that dollar figures usually are estimates and often do not include all damages from every event,
but only officially recorded damages from reported events.

Total Years of Record: This is the span of years there is data availableofolecevents.

Number of Hazard Events: This shows how often an event occurs. The frequency of a hazard event
will affect how gurisdictionresponds. A thunderstorm may not cause much damage each time,
but multiple storms can have an incremental effectfowusing and utilities. In contrast, a rare
tornado can have a widespread effect the area

=a =

An example of the Event Damage Estimate is found below:
0 £ ¢ 0QaA W i e e T T e
YE 0@ YRQwE T RQQ

Eah hazard will be included, while those which have caused significant damages or occurred in significant
numbers are discussedgneaterdetail. It should be noted NCEI data are not all inclusive and the database
provides very limited information on crdpsses. To provide a better picture of the crop losses associated
with the hazards within the planning area, crop loss information provided by the Risk Management Agency
(RMA) of the USDA was also utilized for this update of the plan for counties withldeadata. The
collected data were from 2000 to 202Data for all the hazards are not always available, so only those
with an available dataset are included in the loss estimation.

Annual probability can be calculated based on the total years of remmtdhe total number of years in
which an event occurred. An example of the annual probability estimate is found below:
UYE ORI T 0L QB @O 1 IMQE "Q

0¢& & AUNE ORI OOr—m wp T T
UTUYE 0@ Y ' Q QD P

The annual probability percentage was then categorized into one of four categories as described in the
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table below.

Table26: Probability Rating and Categories

RATING LKELIHOOD \ FREQUENCY @ECURRENCE
1 Unlikely 0%5% probability to occur based on historical record
2 Possible 6%649% probability to occur based on historical record
3 Likely 50%79% probability to occur based on historical record
4 Highly Likely 80%100%probability to occur based on historical record
5 Unknown No data available for determination

Hazard Identification

The identification of relevant hazards for the planning area began with a review of the prior FEMA
approved Northern Cheyenne Tribe HYE®06) and the 2018 State of Montana Hazard Mitigation Plan.
The Planning Team reviewed the list of hazards addressed in the state mitigation plan and the previous
HMP at the kicloff meeting to determine which hazards were appropriate for discussionivelab the
planning area. The hazards for which a risk assessment was completed are included in the following table.

Table27: Hazards Evaluated in 2022 Plan
Thunderstorms
(includes halil, lightning
and heavy rain)

HazardoudMaterial
Spills

Drought and Extreme

Heat Volcanic Eruptions

Wildfire (includes
grass, wildfire, and coz
seam)

Earthquake Landslides Terrorism

Flooding (includes
flooding from dam

Public Health Concern
(includes agricultural
disease, water quality,

Tornadoes and High
Winds

Winter Storms
(includes extreme cold
blizzards, ice, and

failure) and public health

epidemics)

heavy snow)

Hazard Elimination or Changes
Given the location and history of the planning aréa following hazards listed in the 2018 State of
Montana HMP and/or previous NCT HMP were not included in this HMP. A brief explanation of why the
hazards were eliminated is provided below.
1 Avalanche; This hazard was identified as no longer a concerth®iplanning area.
1 Power outages/Loss of CommunicatpRower failure commonly occurs as an impact after major
hazard events. Additionally, there are limited data resources available to quantify power failure
events and cost estimates.

Changes to hazds in this plan include the following:

1 Severe Thunderstorms, Hail, Wind, and Tornadqgedigh wind and tornadoes have been
separated as an individual hazard. Severe Thunderstorms now includes only thunderstorm wind,
hail, heavy rain, and lightning.

1 Hazadous Materials/TransportatiofiRelated Accidents TransportationRelated Accidents have
been removed from the HMMRRelevant tansportation concerns are included in Section Three.

1 Epidemics/Water ContaminationThis hazard has been renamed to Public the@bncerns and
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includes discussion of agricultural plant and animal disease, water quality concerns, and public
health.

B1 Element and Requirements 8§201.7(c)(2)(Dpes the plan include a description of the typ
location, and extent of allatural hazards that can affect the tribal planning area?

The plan shall include a description of the tribal planning area

The plan shall include a description of the natural hazards that can affect the tribal pla

area.
The plan shall provide thetianale for the omission of any natural hazards that are commc
recognized to affect the tribal planning area.

The description shall include information on the location and the extent of each ident
hazard.

Hazard Assessment Summary Tables

The following table provides an overview of the data contained in the hazard profiles. Hazards listed in
this table and throughout the section are in alphabetical order. This table is intended to be a quick
reference for people using the plan and does ooitain source information. Source information and full
discussion of individual hazards are included in individual hazard profiles.

Table28: Hazard Risk Occurrence for NCT

PREVIOUS | APPROXIMAT
OCCURRENCE EANNUAL LIKELNEXTENT
EVENTS PROBAILITY
DROUGHT. | Drought S27/1,523 | 33y, Mild Drought (D1)
months
EXTREME Avg. 3 days
HEAT Extreme Heat 9. Y -d 69/94 = 73% Temps in excess of 90°F annually
per year >90°F
EARTHQUAKES 3 3/32=9% | ~2.03.0 magnitude
Inundation of structures and road
Flood 24 near streams likely. Some evacuatid
FLOODING 14/26 = 54% of people may be necessar
Flash Flood 28 Modgrate flooding extent
anticipated.
Fixed Site 1 1/32 = 3% Localize _to the facilities and adjace
HAaZARDOUS surroundings
MATERIALS Transportation 1 1/51 = 2% L|m_|t§d (<0.5 mile) from release sit|
anticipated highway closures
LANDSLIDES 0 Unknown Rlsk_ to rural horr_1es, transportatio
corridors, and businesses near slop
. 3SPlant 500 - 68% |
Agricultural Disease; 13/13 _| Unknown for plant disease. Avg.
PuUBLIC Disease 8 Animal "~ | animals per outbreak.
. 100%
HEALTH Disease
QONEERYE Water Quality Unavailable | Unavailable May range fr(_)m single wells to who
drainage basin
Public Health >1 Unknown Varies by event; >ihjury offatality

70
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LIKELYEXTENT

. 26/26 =lwl y3aS-nmhEpé
Hal 488 100% | 3P mMOMnE
Heavy Rain 8 3/26 = 12% Inundation of some structures
THUNDER overwhelmed stormwater system
STORMS Lightning 3 3/26 = 12% !Da_maged property, treesWildfire
ignitions
Thunderstorm Range 5a.00mph
= 0
Wind 279 24/26 = 92% Avg, 59 mph
TERRORISM 0 <1% Varies by event.
;LORNAaOES High Winds 124 22/26 = 84% Level 9 BWR ()
IGH
WINDS Tornadoes 7 4/26 = 15% | EFO
VOLCANIERUPTIONS 0 Unknown Moderate to Significant ashfall (30(
1,000mm)
Avg. fire>12,000acres; Moderateisk
= 0 i) L
WILDFIRE 34 4./14 29% to homes and structures threatene
Likely :
or at risk
Blizzards 32 6/26 = 23%
E I 4 1/26 = , . A
xtreme Cold 126 _ 5-10pé A0S
Heavy Snow 80 16/26 = 62% o : :
WINTER — 20-40°below zero (wind chills)
Ice Storm 4 3/26 = 12% :
STORMS  \yinter Storms 131 15/26 = 58% 0.0 ShowW
Winter = 2970 2540 mph winds
= 0,
Weather 5 4/26 = 15%

Historical Disaster Declarations
The following tables show past disasticlarations that have been granted within the planning area.

Presidential Disaster Declarations

The presidential disaster declarations involving the planning area #®r8to 2020 are summarized in

the following table. Prior to 2013, tribal reservationsre included in County or State based Presidential
emergency or major disaster declarations. The Sandy Recovery Improvement Act of 2013 amended the
Robert T. Stafford Disaster Relief and Emergency Assistance Act to allow federally recognized Iddian triba
governments the ability to request a disaster declaration.
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Table29: Presidential Disasters

DISASTER
DECLARATION DESIGNATEAREAS
NUMBER
DR558MT 1978 SEVERE STORMS & FLOODII ?gjﬁrﬁ’t‘;;j (Eeuiri), By (ke
DR777-MT 1987 SEVERE STORMS & FLOODIN Rosebud (County)
Northern Cheyenne India
DR1340MT 2000 WILDFIRES Reservation, Big Hor
(County), Rosebud (County)
DR1377-MT 2001 SEVERE WINTER STORMS | Big Horn (County)
HURRICANE KATRI Big Horn (County), Rosebl
S EZZeilE AU EVACUATION (County)
Northern Cheyenne India
DR1996MT 2011 SEVERE STORMS AND FLO(Q Reservation, Big Hor
(County), Rosebud (County)
FM-2989MT 2012 ASH CREEK FIRE Rosebud (County)
DR4074MT 2012 WILDFIR Rosebud (County)
DR4127-MT 2013 FLOODING Rosebud (County)
DR4172MT 2014 ICE JAMS AND FLOODING Rosebud (County)
Northern Cheyenne India
EM-3476MT 2020 COVIB19 Reservation, Big Hor
(County), Rosebud (County)
Northern Cheyenne India
DR4508MT 2020 COVIBEL9 PANDEMIC Reservation, Big Hor
(County), Rosebud (County)
FM-5345MT 2020 SNIDER/RICE FIRE COMPLE) Rosebud (County)

Source: Federal Emergency Management Agency-20015
*Only counties within planning area are included.

45Federal Emergency Management Ageicy. 20 Di s ad ti eorn sD duty RR2Tbttpss//evewdfema.gov/disasters.
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Drought and Extreme Heat

Drought is generally defined as a natural hazard that results from a substantial period of below normal
precipitation. Drought is a slovonset, creeping phenoenon that can affect a wide range of people,
livestock, and industriesSummettime droughts can oftencoexist with periods of extreme heat, which
together can cause significant social stress, economic losses, and environmental degradation. Extreme
heat can also be characterized by long periods of high temperatures in combination with high humidity.
During these conditions, the human body has difficulty cooling through the normal method of the
evaporation of perspiratiorBoth physical and mentaklalth risks arise when a person is overexposed to
heat or prolonged drought conditions. Extreme heat can also cause people taxadar conditioners,
which can lead tdnigh energy use anplower failures. Power outages for prolonged periods increase the
risk of het stroke and subsequent fatalities due to loss of cooling and proper ventilation.

The planning area grimarily rural with a few unincorporated community centevlich present added
vulnerabiliiesto extreme heat and drought eveniscluding significat distance to medical resources for
many tribal residents and negative impacts to the local environment, agricultural land, or businesses in
the area.

While many impacts of these hazards are svructural, there is the potential that during extreme hea

or prolonged drought events structural impacts can occur. Drought normally affects more people than
other natural hazards, and its impacts are spread over a larger geographical area. As a result, the detection
and early warning signs of drought conditgoor longterm extreme heat and assessment of impacts are
more difficult to identify than that of quicknset natural hazards (e.g., flood) that results in more visible
impacts. According to the National Drought Mitigation Center (NDMC), droughts ardietasgo four

major types:

1 Meteorological Droughtg is defined based on the degree of dryness and the duration of the dry
period. Meteorological drought is often the first type of drought to be identified and should be
defined regionally as precipitatiaates and frequencies (norms) vary.

9 Agricultural Droughtg occurs when there is deficient moisture that hinders planting germination,
leading to low plant population per hectare and a reduction of final yield. Agricultural drought is
closely linked withmeteorological and hydrological drought; as agricultural water supplies are
contingent upon the two sectors.

1 Hydrological Drought, occurs when water available in aquifers, lakes, and reservoirs falls below
the statistical average. This situation can amven when the area of interest receives average
precipitation. This is due to the reserves diminishing from increased water usage, usually from
agricultural use of high levels of evapotranspiration, resulting from prolonged high temperatures.
Hydrologich drought often is identified later than meteorological and agricultural drought.
Impacts from hydrological drought may manifest themselves in decreased hydropower
production and loss of watdrased recreation.

1 Socioeconomic Drought occurs when the denrad for an economic good exceeds supply due to
a weatherrelated shortfall in water supply. The supply of many economic goods includes, but are
not limited to: water, forage, food grains, fish, and hydroelectric potfer.

For the State of Montana, drouglg primarily measured through a combination of available soil moisture
FyYyR GKS {dFyRFNRATSR {y26 21 GSNI 9ljdAGItSyd 6{290
Operational Hydrologic Remote Sensing Center (NOHRSC) SNOw Data Assimilation System (SNODAS

“%National Drought Mitigation Center. 2017. fADrought Basics. o0 http://
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calculates estimates of standardized snow pack for the north western portion of the United States.
SNODAS is a modeling and data assimilation system developed by NOHRSC to provide the best possible
estimates of snow cover and associated parameters topstphydrologic modeling and analysis.
Standardization is conducted using a similar framework to computation of the standardized precipitation
index (SPI).

The NWS is responsible for issuing excessive heat outlooks, excessive heat watches, and kgaessive
warnings.

1 Excessive heat outlooks are issued when the potential exists for an excessive heat event in the
next 3 to 7 days. Excessive heat outlooks can be utilized by public utility staffs, emergency
managers, and public health officials to plandatreme heat events.

1 Excessive heat watches are issued when conditions are favorable for an excessive heat event in
the next 24 to 72 hours.

1 Excessive heat warnings are issued when an excessive heat event is expected in the next 36 hours.
Excessive heat warnings are issued when an extreme heat event is occurring, is imminent, or has
a very high probability of occurring.

Along with humans, animals also can be affected by high temperatures, drought conditions, and humidity
levels. For instate, horses,cattle, and other farm animals respond to heat by reducing feed intake,
increasing their respiration rate, and increasing their body temperature. These responses assist the animal
in cooling itself, but this is usually not sufficient. When aalBroverheat, they will begin to shut down

body processes not vital to survival, such as milk production, reproduction, or muscle building.
Additionally, government authorities report that civil disturbances and riots are more likely to occur
during heat vaves or when water supplies are threatened.

The following figure indicates different types of droughts, their temporal sequence, and the various types
of effects they can have on a community.

Figure21: Sequence and Impacts Bfrought Types

Natural Climate Variability

Precip D ncy High temperature, high winds, low relative
{amount, intensity, timing) humidity, greater sunshine, less cloud cover

Reduced infillration, runoff, deep Increased evaporation
percolation, and ground water recharge and transpirtion

Soil Water Deficiency

Agricultural
Drought

Plant water siress, reduced

Time (duration)

biomass and yield

Reduced streamflow, inflow to reservoirs,

lakes, and p is; W
wildlife habitat

Economic Impacts Social Impacts Environmental Impacts

Source: National Drought Mitigation Center, University of Nebraghkzoln, 2017

“Nati onal Drought Mitigation Center. 2017. ATypes of Drought. o http:
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Location

The entire planning area is susceptible to impacts resulting from drought and extremeTihealtocal
planning team noted most residents have theivn wells. Lame Deer and Busby have a water treatment
system while the Muddy district uses a water tank for local water supplies.tribe has two mesonet
weather/climate stations as of June 2021 with two additional stations scheduled to be install&siAYE

by end of 2023. The first station installed, Busby North, is northeast of Lame Deer in the Sarpy Mountains
and the second station, Birney North, is in the southeast portion of the Reservation.

Historical Occurrences

The Palmer Drought Severity IndéPDSI) is utilized by climatologists to standardize globattérng

drought analysis. The PDSI was developed in 1965 to measure dryness based on recent precipitation and
GSYLISNI GdzZNBad ¢KS RFEGIE F2N GKS LI | yysloysd SbubB I 4| &
Central Montana which covers Big Horn County and Climate Divisiddontheastern Montana which

includes Rosebud Counbetween the years of 1895 and 2DZ The table below shows details of the

Palmer classifications. The figures belowwstibe data from this time period from NCEI. The negative Y

FEA&E NBLINBaSy(a-uQ RANRRIZIK (G35 aF 21 NI RKRASRKS 315 NIBNIR diR W8 X () ¢
extreme drought.

Table30: Palmer Drought Magnitude

NUMERICANMALLE DESCRIPTION \ NUMERICANMALUE DESCRIPTION
4.00R MORE Extremely Wet -0.5t0-0.99 Incipient Dry Spell
3.07T03.99 Very Wet -1.0t0-1.99 Mild Drought
2.0702.99 Moderately Wet -2.0t0-2.99 Moderate Drought
1.0701.99 Slightly Wet -3.0t0-3.99 Severe Drought
05.100.99 Near Normal -4.0 or less Extreme Drought
0.4970-0.49 Near Normal -- --
Source: NCEI
4 NCEI . 2020. ACI i mat e at a htt6sl/ewwmnac.noaa Ddv/eag/divisioseliaE@505pd3iMmI/7/189B at a o .

2021?base prd=true&begbaseyear=1901&endbaseyear=2000
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Figure22: Palmer Drought Severity IndexSoutheastern

Montana, Climate Division 7 Palmer Drought Severity Index (PDSI)

12.004 r12.00

8.00 - 8.00

4.00 t k -4.00
]
Mean: 0 .48
0.00 - 0.00
-4.00 -4.00
-B.00-t T T T T T T B.00
Jan 1895 Sep 1911 May 1928 Jan 1945 Sep 1961 May 1978 Jan 1995 Sep 2011 Dec 2021
Source: NOAA
Figure23: Palmer Drought Severity IndexSouth Central
Montana, Climate Division 5 Palmer Drought Severity Index (PDSI)
8.00 -8.00
6.00
4004 m N
2o il “
Mean: 0.36
0.00
-2.00- --2.00
-4.00 -4.00
-6.00 - -6.00
-B.00 - T . - - T -8.00
Jan 1895 Sep 1911 May 1928 Jan 1945 Sep 1961 May 1978 Jan 1985 Sep2011 Dec 2021
Source: NOAA

The following table indicates it is reasonable to expect drought to asguiarly across the reservation.
The planning area has experienaacerydrought condition, with Mild Drought the motequent.
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Table31: Historic Drought Events and Probability

DROUGHMAGNITUDE MONTHS INDROUGHT MONTHS INDROUGHT OVERALL
QLIMATEDIVISIOND QLIMATEDIVISION/ PERCENTAGE

-1 MAGNITUDEMILD) 162/1,523 219/1,523 12.5%

-2 MAGNITUDEMODERATE 96/1,523 127/1,523 7.3%

-3 MAGNITUDESEVERE 94/1,523 69/1,523 5.4%

“4 MAGNITUDE  OFGREATEF 175/1,523 63/1,523 7.8%
(EXTREME

TOTALMONTHS INDROUGHT 527/1,523 478/1,523 33%

Source: NOAA, Jan 18D&c 202%°

Using the datdrom the PDSI, the planning area legeriencedexceptional droughts approximateh®

times since 1895. Some of the exceptional drought events have lasted for multiple ye@@s1 o3,
19301932, 19331938, 19531955, 19791981, 19992005. The tribal Dought Contingency Plan
discussed the most recent significant drought in 2017 which developed quickly. Big Horn County were in
drought for over 500 weeks while Rosebud County was in drought conditions for over 350 weeks between
2000 and 2017.

The High Plims Regional Climate Center (HPR@& & station in Lame Deer MT which has tracked monthly
maximum temperatures since 1927. According to the HPBR@verage, the planning area experiences
approximately threedaysper year with temperatures@bove 100°FOverall days per year over 100°F
ranged from zero days (most recently in 2019) to 26 days over 100°F reported in 1936. The local planning
team noted past extreme heat events have caused buckling on Highway 212 which has been repaired
several times.

Figure 24: Number of Days above 100°F

30
26
25
20
20
16
15
10 8
5
0
0
~N O MO O ANLWOASTNOMO©ODANL O AdFNOM®OODNLW®OASNO
N O MO OIIIWLWOMWOLO OO ON~NNNKNOB®R®ODNNDDDO OO A d oA
D OB DDDOD DD DD DD DD O OO OO0 OO
A d dddddddddddAdAAAAAAAAAAA A NN NN

Source: HPRCC, 202

49 NCEI. 2@ ACI i mat e at a G| a n chips://wwi.ncucinsaa.gowcad/divisiGsiiiisi®505/pdsifalid7 £4.895
2021?base_prd=true&begbaseyear=1901&endbaseyear=2000
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On average, the planning area receives approximatdly’8 inches of precipitation annualfy. The
following figure shows average precipitation per month in the planning areamonths of May and June
experiences the most significant average increase in precipitation and indicate periods of time when
flooding may be most prevalenRrolonged dewtions from the norm showcase drought conditions and
influence growing conditions for farmers or resource management needs for local agricultural producers.

Jan

Feb Mar

Source: WRCC, Jan 2022

AverageAnnual Losses
The annual property estimate was determined based upon NCEI Storm Events Database since 1996. The
annual crop loss was determined based upon the RMA Cause of Loss Historical Database since 2000. This
does not include losses from displacemdutctional downtime, economic loss, injury, or loss of life. The

direct and indirect effects of extreme heat and drought are difficult to quantify. Potential losses such as
power outages could affect businesses, homes, and critical facilities. High demamatense use of air
conditioning or water pumps can overload the electrical systems and cause damage to infrastiTiacture.

NCEI did not report property damages from drought or extreme heat during the period of retded

the RMA reported over $28Vhicrop damages in Big Horn and Rosebud Counties. RMA data is not
available for the NCT reservation individually.

Figure25: Average Monthly Precipitation

Apr May

2.

7

Jun Jul

Table32: Drought and Extreme Heat Losses

Aug Sep

Oct Nov Dec

HAZARDTYPE TOTAIPROPERT AVERAGRANNUAL TOTALOROP | AVERAGRNNUALCROP
Los$8 PROPERTMOSS Los$ Loss

DROUGHT $0 $0 $22,035,634 $1,001,619

EXTREMEHEAT $0 $0 $6,209,815 $282,264

Source: USDA RMA (2000-2021)

Estimated Loss of Electricity
According to the FEMA Benefit Cost Analysis (BCA) Reference Guide, if an extreme heat event occurred
within the planning area, the following table assumes the event could potentially cause a loss of electricity

50 Western

Regi onal

bin/cliMAIN.pl?mtcols

78

Climate

Center.

January

A20322P05] httgs Kerec.trieeduécgi Cl1 i mat e
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for 10 percent of the population at a cost $126 per person per da&y.Ininaccessible or rurareas, the
percent of the population affected and duration may increase during extreme events. The assumed
damages do not take into account physical damages to utility equipment and infrastructure.

Tablke 33: Loss of Electricity Assumed Damage
2019(EST) POPULATIOMFFECTED H.ECTRIDOSS OEJSEASSUMED,

PLANNINGAREA

POPULATION (ASSUMEN0%) DAMAGE PERAY

NORTHERN ~ CHEYENNGH 4.827 483 $60,858

TRIBE

Extent

A key factor to consider regarding drought and extreme heat situations is the humidity level relative to
the temperature. As is indicated in the following figure from the National Oceanic and Atmospheric
Administration (NOAA), as the relative humidity aeses, the temperature needed to cause a dangerous
situation decreases. For example, for 100 percent relative humidity, dangerous levels of heat begin at 86°F
whereas a relative humidity of 50 percent requires 94°F. The combination of relative humidity and
temperature result in a Heat Index as demonstrated below:

Pimuf 4tom ™ <« Rimte Mge

Figure26: NOAA Heat Index
Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110

40 80 81 83 85 88 921 94 97 101 105
45 80 82 84 87 89 93 96
50 81 83 85 88 91 95 99
55 81 84 86 89 93 97
60 82 84 88
65 82 85 89
70 83 86 90
75 84 88 92
80 84 89 94
85 85 90 96
90 86 91 98
95 86 93 100
100 87 95 103 1M

Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

Cavution Extreme Caution . Danger . Extreme Danger

The figure above is designed for shady and light wind cemditiExposures to full sunshine or strong hot
winds can increase hazardous conditions and raise heat index values by up to 15°F. For the purposes of

SlFederal Emergedda nagement Agency. June 2009. ABCA Reference Guide. o
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this plan, extreme heat is being defined as temperatureS®f or greater. For the planning area the
months with the highest average temperatures are July and August.

Figure27: Monthly Climate Normals Max Temperature (192010)
100

87.3 86.3

90
80
70
60
50
40

30
20
10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Source: NCEI, 2019

Overal] the planning area the most common type of drought has been mhittight (L2.5% of otal
months) and the planning area is likelyawperiencemild drought most commonly in the future.

Probability

Extreme heat is a regular part of the climate for the Northern Cheyenne, Wwitle69 years within the
94-year period ofecord (19272021)reportingat least one day over 100°Hie probability that extreme
heat will occur in any given year in the planning areéBigercent.

Drought conditions are also likely to occur regularly in the planning area. The followinguabieasizes
the magnitude of drought and monthly probability of occurrence.

Table34: Record of Drought in the Planning Area

DROUGHMAGNITUDE \ MAGNITUDE MONTHS INDROUGHT PERCENTAGE
4 OR MORE T€0).99 No Drought 1,021/1,523 67.0%
-170-1.99 Mild Drought 191 13.9%
-2T0-2.99 Moderate Drought 112 7.2%
-3T0-3.99 Severe Drought 82 6.3%
-4.00R LESS Extreme Drought 119 5.4%
TOTALMONTHSUKELY INDROUGHT 503/1,523months 33.0%

Source: NCEI, Jan 1895-November 2021

The U.S. Seasonal Drought Outl¢loélow) provides a shorterm drought forecast that can be utilized by
local officials and residents to examine the likelihood of drought developing or continuing depending on
the current situation. The drought outlook igpdated consistently throughout the year and should be
reviewed on an ongoing basis. The following figure provides the drought outlookHetmuary to April
2022as an example.
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Figure28: U.S. Seasonal Drought Outlook

U.S. Seasonal Drought Outlook i - Apri
Drought Tendency During ge Valid Period vald m’;fﬁéfsiﬂ'}anﬁ?:ﬁ?,' 22335
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Depicts |lrge-scale trends based
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guided by short- and long-range
statistical and dynamical forecasts.
Use caution for applications that

can be affected by short lved events.
"Ongoing” drought sreas are

based on the U.5. Drought Monitor
areas (intensities of 01 o D).

MOTE Thetan sreas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
theend of the period, although
drought will remain. The green
areas imply drought remaoval by the
end of the peried {D0 or none).
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Author:
Adam Hartman

WO AANWSMNCEP/Climate Prediction Center

Droug ht removal likely
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o |
- ®S

http:/lgo.usa.gov/3elZ73

g T _qﬂl"'

Source: NCEI, February 2022

The Union for Concerned Scientists released a report in July 2019KitledHeat in the United States:

Climate Choices and the Future of Dangerously Hot®®aigch included predictions for extreme heat

events in the future dependdron future climate actions. These figures show the average number of days
LISNJ @SINJ o208 | aStSOGSR KSIFiGd AYyRSEXZ 2NJ a¥SSt &
historical, midcentury, and late century. The table below summarizes thosadmttr the planning area.

It is worth noting period of records and available data used in the following report is different than

information provided by the more loc®V/RCC and may not be fully reflected.

Table35: Extreme Heat Pdictions for Days over 100&nd 90F

HISTORICAAVERAGE MIDCENTURKREDICTION LATECENTURY
1971-2000 20362065 20702099
(DAYS PER YBAR (DAYS PEKEAR (DAYS PER YBAR
90F 100F 90F 100F 90F 100F
BiG 11 0 38 5 65 21
HORN
52 Uni on of Concerned Scientists. 2019. AKiller Heat insthe Uni t

https://www.ucsusa.org/sites/default/files/attach/201@/a@tkl\esisulireport. pdf.
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HISTORICAAVERAGE MIDCENTURFMREDICTION LATECENTURY
1971-2000 20362065 20702099

(DAYS PER YBEAR (DAYS PEKEAR (DAYS PER YBEAR

Source: Union of Concerned Scientists, 1971-2000%3

Based on this historical record, the annual probability of extreme heat occurring in the futlikelig
Based on this historical record, the annual probability of drought occurring in the futBossible

Regional Vulnerabilities & Problem Statements

The Tribe developed a Drought Contingency Plan in March 2022 which included a vulnerability risk
assessment across various sectors for the reservation. Specific vulnerabilities identified in this analysis for
Domestic Water; Agriculture/Rangelands; Agtigtd/Farmland and Pastureland; Wildland Fire; Land &
Wildlife-Wetlands; Land & Wildlifegetation; Land & Wildlife Fish and Wildlife; Cultural Resources;

and Recreation are included in the table below from the report.

Table36: Drought Risk Vulnerabilities by Sector
SECTOR \ IMPACTS DROUGHRSKVULNERABILITIES

Low Risk for new wells

Low Risk for existing wells/aquifers outside

the alluvium

1 High Risk for springs and for wells less thar

100 feet in the alluvium

High Risk for forage/vegetation

High Risk for wells less than 100 feet in the

alluvium

1 Medium-High Risk for surface water
(depending orstream flow)

1 Extra High Risk for grazing units lacking
adequate infrastructure/water source, and
range units in poor condition and/or
presence of noxious weeds

= =

From springs, wells from

Domestic Water L
alluvium in stream valleys

Livestock watering from
streams/rivers, and stock
ponds (such as earth
Agriculturecg dikes,reservoirs, dugouts,
Rangelands and other collection
developments), springs,
wells (via pipeline) from
alluvium in stream valleys|

= =

Farm/pasturelands under
irrigation (active and

flood); water sources use 1 LowMedium Risk for groundwater outside ¢
on agricultural lands the alluvium
include earth dikes (from 1 Medium-High Risk for surface water
Agriculturec strgambeds, ponds, (depending on stream flow)
Farmland and springs), wells, tanks, ang 1 High Risk for wells less than 100 feet in the
armland an ST . .
Pastureland one p!pellne, use pivot alluvium
irrigation systems from 1 Extra High Risk for farm/pasturelands lacki
alluvial wells along adequate infrastructurfpoor condition
Rosebud Creek, water water source, and/or farm/pasturelands wit
spreading from Rosebud presence of noxious weeds
Creek and Davis Creek
drainages

53Uni on of Concerned Scientists. 2 0 1hfps://wivk.ucsusaeom/essottechbtieteractd#ooC | i mat e Chan

82 Northern Cheyenne Tribe Hazard Mitigation RlaR022


https://www.ucsusa.org/resources/killer-heat-interactive-tool

IMPACTS

(HAPTEIROUR RSKASSESSMENT

DROUGHRISKVULNERABILITIES

1 Low Risk to rangelands and farm/pasture
lands not under irrigatio®-3 NORTHERN
CHEYENNE SECTOR IMPACTS DROUGH
wells, including municipal system
: 1 LowMedium Risk to groundwater dependin
Suppression from locati
reservoirs, stock ponds, on qca Ior.] h Risk dlif .
Wildland Fire springs, and wells, T Med!L_Jm-ng R'Sf to wildlife depending on
) , g mobility and habitat types
including municipal . .
svstem 1 High Risk to rangelands
y 1 High Risk to surface water
1 Extra High Risk to timber areas and foreste
habitat
1 Extra High Risk for WUI areas and
towns/communities in each district
Land & Wildlife PreC|p|tat|9n, snowmelt,_ 1 LowExtra HigiRisk for wetland depending
streams, rivers, reservoirs .
¢ Wetlands . on location
springs
Land & Wildlife o 1 MediumHigh Risk for vegetation depending
. Precipitation, snowmelt
¢ Vegetation on health
9 High Risk for forage/vegetation
1 High Risk for wells less than 100 feet in the
Water source from rivers, alluvium
Land & Wildlife | stock ponds/tanks, T Medium-High Risk for surface water
¢ Fish and springs, wells, i.e. same (depending on stream flow)
Wildlife sources as agricultural 1 Extra High Risk for fish habitat
rangelands 1 Extra High Risk for habitat lackiagvater
source, and habitat in poor condition and/o
presence of noxious weeds
1 High Risk foforage/vegetation
1 Medium-High Risk for surface water
Water source from .
S : (depending on stream flow)
precipitation, rivers, stock , , 4 .
: 1 High Risk for wells depending on location
Cultural ponds/tanks, springs, £ Hiah Risk for all landstANORTHERN
Resources wells; i.e., same sources ; ll Cﬁ?YEIIgINEI;EC?;gR?I?APACTS DROUGH
fish and wildlife and . , U
. lacking adequaténfrastructure poor
vegetation I
condition water source, and presence of
noxious weeds
High Risk for forage/vegetation for m
Water source from T sp?aciess SIARCLEME RO 2l
IEEPIEIeN), rlve_rs, stock 1 Medium-High Risk for surface water
: ponds/tanks, springs, .
Recreation : (depending on stream flow)
wells, i.e., same sources i . .
' o i LowMedium Risk for groundwater
fish and wildlife and . ,
vegetation 1 High Risk for wells less than 100 feet
i Extra High Risk for fish habitat
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IMPACTS DROUGHRSKVULNERABILITIES
i Extra High Risk for all lands lacking adequé
infrastructure poor condition water source,
and presence of noxious weeds

Source: NCT Drought Contingency Plan, 2022

The Drought Impact Reporter is a database of drought impacts throughout the United States with data
going back to 2000. The more impathst are reported to the National Drought Mitigation Center the
more severe the droughThe Drought Impact Reporter has recorded a totalzdebughtrelated impacts

as provided for Big Horn and Rosebud Counfléss is not a comprehensive list of drotgywhich may

have impacted theeservation as individual reports for Indian nations are not available and not all drought
events had reported impacts.

Table37: Drought Impacts in Planning Area

CATEGORY ~ DATE  AFFECTEGOUNTIES TITLE

Society & . Society & Public Health impact from Mec
Public Health ANt || B (el SRy submitted on 7/22/2005
Society & . Society & Public Health impact from Mec
Public Health| //22/2005 | Big Horn County | & e on 7/22/2005

Agriculture | 8/4/2005 Big Horn County Agriculture impact from Media submitted o

8/4/2005
Water Supply 10/6/2005 Big Horn County| Water Supply & Quality impact from Med
& Quality Rosebud County submitted on 10/6/2005
Relief . . - .

' Big Horn County| Relief, Response & Restrictions impact fr
Resppn_s 2 || HuEALLE Rc?sebud County & Media submFi)tted on 10/6/2005 P
Restrictions
Relief,

Relief, Response & Restrictions impact fr

Response & | 10/13/2005 | Rosebud County Media submitted on 10/13/2005

Restrictions

Big Horn County| Fire impact from Government submitted ¢

SlE: 7712006 | posebud County | 7/17/2006
Fire, Society . : : .
_p . Fire, Society & Public Health impact from Me
& Public 8/1/2006 Big Horn County submitted on 8/1/2006
Health
Rl Big Horn County| Relief, Response & Restrictions impact fr
Resppn_s 2 | Eislile Rosebud County Media submitted on 8/31/2006
Restrictions
Society & Society & Public Health impact from Mec

9/11/2006 | Big Horn County

Public Health submitted on 9/11/2006

Plants &

Wildlife, . Plants & Wildlife, Society & Public Health imp
Sociey & | ©/12/2006 | BigHorn County | ¢ 1 Media submitted on 9/12/2006

Public Health

Relief,

Big Horn County| Relief, Response & Restrictions impact fr

Response & | 9/19/2006 Rosebud County Media submitted on 9/19/2006

Restrictions
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CATEGORY  DATE AFFECTEGOUNTIES | TITLE

Society &
FUdlE Water Supply & Quality, Society & Public Heg
. g d
ACEN A A0 219 (el (Sllnly7 impact from Media submitted on 2/6/2007
Water Supply
& Quality
Agriculture,
Relief, 12/1/2009 | Rosebud County Naturgl disaster declaration for 13 Montar
Response & counties
Restrictions
Business &
Industry,
Relief, 1/15/2010 | Rosebud County Federal assistance for thirteen Montana count
Response &
Restrictions
Agriculture 7118/2012 | Rosebud County The winter wheat ne_aForsyth, Montana did no
produce enough grain to harvest
Agriculture,
Relief, Big Horn County] CRP Emergency Haying & Grazing expanded
8/10/2012 :
Response & Rosebud County Montana counties
Restrictions
Agriculture,
Relief, 8/13/2012 | Rosebud County Glacier Counf[y, Montan_a, approved f
Response & emergency haying and grazing of CRP acres
Restrictions
gg:;grlture, Big Hormn County USDA Designates 13 Counties in Montang
’ 9/17/2012 9 Primary Natural Disaster Areas With Assistar|
Response & Rosebud County . :
I to Producers in Surrounding States
Restrictions
gg:;grlture, Big Horn County USDA Designates 6 Counties in Montana
’ 9/21/2012 9 Primary Natural Disaster Areas Wilissistance
Response & Rosebud County . .
- to Producers in Surrounding States
Restrictions
Agriculture, :
Plants & 10/9/2012 | Rosebud County A rancher in Ros_,ebud County, Montana lost
Wildlife for each pound his calves lost this summer
Half of the cowsbelonging to a rancher i
Agriculture | 10/9/2012 | Rosebud County Rosebud County, Montana were not pregnd
after a stressful summer of drought
gg:;g;ﬂture, Counties in Wyoming, Colorado and Monta
Res 6nse& 4/12/2013 | Big Horn County eligible for emergency loans fronthe Farm
pon: Service Agency
Restrictions
Agriculture,
Relief, 5/17/2013 Big Horn County| Droughtrelated USDA disaster declarations
Response & Rosebud County 2013

Restrictions
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CATEGORY  DATE AFFECTEGOUNTIES | TITLE

G s lar Fire restrictions in five ate parks in south centrg
Response & | 8/22/2013 | Big Horn County P ]
- Montana
Restrictions
Agriculture 11/12/2014 Big Horn County Mpntana ranchers needing hay pay very h
Rosebud County prices

Relief,

Response & . .

Restrictions, | 5/26/2015 | Rosebud County =l Mc_)ntana SOUMIES UMEE. TTENE Cremgit

: committees

Society &

Public Health

Agriculture | 7/15/2015 | Rosebud County Drought_ reduced wheat yield, brought eay

harvest in Forsyth, Montana

Agriculture,

Relief, 2/25/2016 Big Horn County| DroughtRelated USDMisaster Declarations i
Response & Rosebud County 2016

Restrictions

Agriculture | 7/21/2016 | Big Horn County Dryland hay harvest down in Montana

FIE, [RIRIES Big Horn County| Fire, helicopter crews positioned across so
Response & | 7/21/2016

o Rosebud County central, southeastern Mntana

Restrictions

Agriculture,

Relief, 6/26/2017 | Rosebud County Drought emergency in eastern Montana
Response &

Restrictions

Agriculture,

Relief, Big Horn County| . . .

Response & 6/29/2017 Rosebud County Hay Hotline available in Montana

Restrictions

Agriculture,

Business &

In_dustry, 711012017 | Rosebud County Dro_ught affecting eastern Montana produce
Fire, Water businesses

Supply &

Quality

Agriculture,

Relief, 2111/2017 Big Horn County| Early haying of CRBcres began July 16
Response & Rosebud County Dakotas, Montana

Restrictions

Agriculture,

Relief, Big Horn County : : .
Response & 8/18/2017 Rosebud County Drought disaster in 31 Montana counties
Restrictions

Plgnt.s& 10/4/2017 | Rosebud County Drough.t lowered  Montana's  pheasa
Wildlife population
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CATEGORY  DATE  AFFECTEGOUNTIES
Agriculture,
Plants & 10/17/2017 | Rosebud County Montana cattle being sold early
Wildlife

Agriculture,
Plants & 3/31/2021
Wildlife
Agriculture,
Plants &
Wildlife,
Relief,
Response &
Restrictions
Plants & 9/24/2021 Big Horn County| Drought reduced pronghorn fawn survival
Wildlife Rosebud County eastern Montana
Agriculture,
Plants & 12/27/2021 | Rosebud County
Wildlife
Source: NDMC, 2000-2021

Big Horn County|

Rosebud County Hay reserves low in southeast Montana

Hay relief for ranchers in eastern Montan

4/22/2021 | Rosebud County | =\~ '5ovotas

Eastern Montana public grazing land affected
drought

All segments of the population are vulnerable to the effects of extreme heat, some specific groups have
higher levels of vulnerability toxtreme heat including tribal elders, residents in medical care facilities,
children, those isolated from social interactions, and-ioaome groups. Elders and those in medical care
facilities typically have lower tolerance for temperature extremes and quainkly feel the effects of
extreme temperatures. Lovincome populations and young children under the age of 5 are especially at
risk and susceptible to the effects of extreme temperatures. Young children have a smaller body mass to
surface ratio makingtem more vulnerable to heaklated morbidity and mortality. Children also become
dehydrated more quickly than adults making for greater concern-iboame people and families may

lack resources that mitigate the impacts of extreme heat such as air emmdg. The agricultural
economy, especially livestock, is highly vulnerable and at great risk during periods of extreme heat. Heat
stress in feedlot cattle can cause reduced performance, and in the most severe cases, death of the
animals, resulting in Iees to thdocal agriculturaindustry.

Water availability is a major concern for the Northern Cheyenne Thbeught affects both surface and
groundwater sources. Groundwater resources are impacted at a much slower rate but also take longer to
recover.Reduced precipitation during a drought means that groundwater supplies are not replenished at
a normal rate. This can lead to a reduction in groundwater levels and problems such as reduced pumping
capacity or wells going dry. Shallow wells are more sutephan deep wellsThe region primarily relies

on soil moisture and snowpack to supply sufficient surface water for use. Without sufficient surface water
resources theTribewould be reliant on bottled water brought in from outside the reservation.ibyir
significant periods of water shortage the Tribal government purchases water and brings it in from
surrounding communities or Billings. The Tribal Council is currently working to establish mutual aid
agreements with providers for any future everithel NS Q& RNAY (1 Ay3 41 GSNJ O2YSa
privately owned wells.

Past impactérom droughts that were reported by the planning team include shortages of water available

for irrigation, water restrictions for households, shortages of potable wiiten wells, decreases in water
guality, and excessive wear on water pumping equipmd3dcause agricultural production on the
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Northern Cheyenne Indian Reservation is predominately livestock and associated hay production,
significant drought has an econderimpact as landowners commonly lease out land for cattle pasture or
use the land to produce hay. Reduced hay yield impacts the overall number of cattle which can be
supported by the land or ownebue to drought and lack of water for livestock, pipelitese been
established over the past decade that carry water from the Tongue River to stock watering locations up
to 9 miles from the river.

Drought brings or intensifies other related hazardeduced water supplies, grasshoppers, plant disease,
wind erosion, and wildfires. In addition, extreme heat with or without prolonged drought can stress
humans, crops, and animals, causing hegdted ilness and in some cases, death. Temperatures of 109
degrees have been recorded in Busby (July 14, 2002) and Lame Deer (August @u@4@)drought
conditions, the landscape becomes more susceptible to noxious weeds. As a drought intensifies or
continues, invasive or noxious weeds become more competitive with native species and eventually be
outcompeted. Common noxious or invasive weeds in the reservation include bull thistle, Canada thistle,
dalmatian toadflax, houndstongue, leafy spurge, musk thigitéson hemlock, Russian knapweed, salt
cedar, spotted knapweed, sulfur cinquefoil, whitetop.

As the tribe maintains a herd of culturally significant bison, developing and implementing a buffalo
management plan for the designated buffalo pasture, contiglgrazing in sensitive/impacted areas, and
developing and implementing a plan or lease language that requires leasees to maintain buffers to protect
sensitive areas was identified as a key strategy to reduce adverse impacts to sensitive wildland areas
during periods of drought.

Additionally, future development and growth in the planning area would likely increase the intensity of
drought impacts including increased demand on water systems and supply, increased demand on electric
providers, heat islandftects, and increased dependence on agricultural indusifgiter pressure across

the reservation can be extremely low in the public systems from-tioaime; however this impact may

exist due to the size and condition of the storage and distribution systeather than declining water

levels from drought.In 2017 the tribe developed the Northern CheyenAgricultural Resource
Management Plan (ARM®hich asked residents via survey to rank the importance of water uses. In order
of rank, these include®rinkng Water, Domestic Uses, Cultural Uses, PdadtWildlife UsesThrough

this process the tribe identified the following sectors as being important to the Tribe and vulnerable to
drought: Domestic Water Supply, Agriculture, Wildland Fire, Land and Wildlife, Cultural Resources, and
Recreation.

Measures that have beemken to reduce drought effects on the Northern Cheyenne Indian Reservation
have included:
T t ALISR Ay 61 G§SN G2 OF ( i stdBed in CROGUD G tamkdstiisSordjecs | ¥ t NP
is now completed it was done in 2 areas along the Tongue Ridivide
9 Guidelines for water use (for public water in Lame Deer/Bushgstrictions on lawn watering,
for example
1 Water monitoring stations along the river anteeks

The following problem statements were identified regardtdrgught and extreme heat
1 Loss of pwer for residents and tribal facilitieduring extreme heat periods can cause severe
health impacts
1 A lack of identified shelters in the reservatibmits the ability of cooling centers to be set up
during heat waves.
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T wSaARSYy(Qa KSlI riskidiring hgaRwasiels du i the IAck of Addquate health care
facilities in the reservation.

1 Highway 212 and other major transportation routes have been damaged by extreme temperature
swings and should be reinforced.

1 The current water distribution infigtructure in the reservation is aged, damaged, and inadequate
to supply water throughout the reservation during dry periods.

1 Many wells across the reservation are shallow (less than 100 feet in depth) and are at greatest
risk to drying up during periodd drought.
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Earthquakes

'y SENIKIdzk 1S A& GKS NB&adA G 2F | ddzRRSYy NBfSHas 21

waves. The seismic activity of an area refers to the frequency, type, and size of earthquakes experienced
overa periodof record Earthquake events typically occur along the western range in Montana; however,
some isolated events have occurred in the planning area.

Earthquakes are measured by magnitude and intensity. Magnitude is measured by the Richter Scale, a
basel0 logarithmic scale, which uses seismographs around the world to measure the amount of energy
released by an earthquake. Intensity is measured by the Modified Mercalli Intensity Scale, which
determines the intensity of an earthquake by comparing attdamage against damage patterns of
earthquakes with known intensities. The following tables summarize the Richter Scale and Modified
Mercalli Scale.

Table38: Richter Scale

RICHTER EARTHQUAKEFFECTS
MAGNITUDES
LESS THAR.5 Generally not felt, but recorded
3.5¢5.4 Often felt, but rarely causes damage

At most, slight damage to wellesigned buildings. Can cause major damag
UNDERS.0 o .

poorly constructed buildings over small regions
6.1¢6.9 Can bedestructive in areas up to about 100 kilometers across where people li
7.0¢7.9 Major earthquake. Can cause serious damage over larger areas

Great earthquake. Can cause serious damage in areas several hundred kilo
8 ORGREATER ACTOSS

Source: FEMA, 201654

Table39: Modified Mercalli Intensity Scale

CORRESPONDINRCHTER

SCALE INTENSITY DESCRIPTION &GFECTS
SCALEMAGNITUDE

I Instrumental | Detected only on seismographs
Il Feeble Some people feel it <4.2
1] Slight Felt by people resting, like a truck rumbling by
v Moderate Felt by people walking
Slightly ) .
Vv Sleepers awake; church bells ring <48
Strong
VI Strong Trees sway; suspended objects swing, objects fa <54
shelves
VII Very Strong | Mild alarm; walls crack; plaster falls <6.1
. Moving cars uncontrollable; masonry fracturg
Vi Destructive -
poorly constructed buildings damaged
IX RUINoUS Some houses collapse; ground cracks; pipes b <69
open
X Disastrous Ground grackprofusely; many buildings destroye <73
liquefaction and landslides widespread

SFeder al Emer gency Man ag e metpst/wwvdeena.goyemerga@odders/risRafagementepnthgueke Ri s k . 0
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CORRESPONDINRCHTER
SCALE  INTENSITY DESCRIPTION &FECTS
SCALEMAGNITUDE
Most Buildings and bridges collapse; roads, railw;
pipes, and cables destroyed; general triggering < 8.1
other hazards
Totaldestruction; trees fall; ground rises and fallg

waves

Very

A Disastrous

XIl Catastrophic >8.1

Source: FEMA, 2020

Location

The most likely locations in the planning area to experience an earthquake are near a faWHite.
there are no fault lines directly within or near the NortheCheyenne Tribe reservation, a significant
number of fault lines are identified iwestern Montana. Significant earthquakes in these regions can
produce shockwaves or dispersed forces to the reservation.

Figure29: FaultLines in Montana
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Historic Occurrences

The following figure displays historical occurrences of earthquakes in and around the planning area. The
information displayed is from the NEIC Earthquake Search database provided by the USGS Earthquake
Hazards Pragm. According to the USGS database, three earthquake events have takewlpicicenay

have impactedhe planning areaEach of the three events were caused by a mining explosion; however,

no damages were reported from these events.
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Figure30: Historical Earthquake Events
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Table40: Historical Earthquake Events

AR OR AR TOCATIO A D A
12/16/2019 Lame Deer 3.0 Mining Explosion
4/20/2018 BusbyMuddy 2.7 Mining Explosion
7/29/2014 Lame Deer 3.0 Mining Explosion

Average Annual Losses

There were no reported damages from earthquakes in the planning &weea.to the lack of sufficient

earthquake data, limited resources, low earthquake risk for the area, andecwwded damages, it is not
FSIraAoftsS G2 dziaAftAl S GKS wS@GSyid RIYF3AS SadAYILIGS ¥F2
¢CKS F2fft26Ay3a FAIANE akKz2ga GKS {GFaGS 2F az2yidlyl Qa
USGS, the plaimg area has a-60%g change of damages from earthquakes.
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Figure31: Seismic Hazard MapMontana

US Seismic Hazard
2% in 50 years PGA
Hazard (%g)

Extent
The extent of damages from earthquakes is often limited to areas near fault lhesFEMA guidepook
! YRSNEGFYRAY3I | 2dzNJ wAaialayY LRSyGAFe@Ay3d 1T NRA

area of 3% g peak acceleration or more then the hézdrould be profiled more closely. Earthquake
severity is often expressed as a comparison to the normal acceleration due to gravity and is expressed as
G3¢ F2NOS® ! wmnx: 3BaSdd bidhistgridal récrd, thémagnuddfor aaB@&akes ©
in the planning area ranges from approximately 2 to 3 on the Richter Scale.

Probability

The following figure summarizes the probability of an intense earthquake occurring in the planning area
which may be classified as a low to moderate risk. Based ®thtiee years with a recorded occurrence

of an earthquake over a 3gear period (199€2021), the probability of an earthquake in the reservation
in any given year is approximately nine percent.

Based on this historical record, the annual probability offeguakes occurring in the future Rossible
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Figure32: USGS Earthquake Probability
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Regional Vulnerabilities & Problem Statements
Earthquakes will continue to occur in Montana, however the precise time, locationmagghitude of
future events cannot be predicte®ue to this it is challenging to adequately prepare for or protect at risk
populations or structures in areas with low probability of disaster events. Particularly vulnerable
populations for earthquake incleg but are not limited to:
9 Low income individuals
o Often, low income individuals and families live in lower cost homes (older homes, mobile
homes) that are less able to withstand disaster.
9 Older homes and mobile homes
0 These may not have been constructed using the most advanced building codes or have
receved updates and retrofits that would have increased their stability and ability to
withstand seismic events. Damages resulting from the 1994 Northridge earthquake in
California were disproportionately focused on low and moderate income rental housing
unitsthat were older and thus more vulnerable to seismic damages.
1 Eldes
o0 Tribal elderdiving on fixed incomg&or in remote areamay lackhe resourcesiecessary
to upgrade their homes to withstand seismic eveaitsl/or lack the mobility required to
implemert low cost mitigation measures. A 2006 Census Bureau report found that 20
percent of the US Population age 65 and older report some level of disability.
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The following problem statements were identified regarding earthquakes:

1
1

Limited evacuation and transptation corridors may limit resident evacuation efforts if significant
earthquakes occur

Existing housing and building stock is not built to withstand significant earthquake events and
therefore at risk of collapse or severe damage

Lack of existing and deindant communication infrastructure puts residents at risk if unable to
send alerts

Loss of power for residents and tribal facilities is likely dueaghquakes that damage utility
facilities or power lines

Northern Cheyenne Tribe Hazdvtitigation Plart 2022 95



(HAPTEIROUR RSKASSESSMENT

Flooding

Riverine Flooding, Flash Floodirepnd Dam Failure

Flooding due to rainfall can occur on a srsathleat the local level, but can also extend throughout the
entire drainage basin. Heavy accumulations of ice or snow can also cause flooding during the melting
stage. These events are comptex by the freeze/thaw cycles characterized by moisture thawing during
the day and freezing at night. There are two main types of flooding in the planning area: riverine flooding
and flash flooding.

Riverine Flooding

Riverine flooding, typically more sty developing with a moderate to long warning time, is defined as

the overflow of rivers, streams, drains, and lakes due to excessive rainfall, rapid snowmelt or ice melt. The
areas adjacent to rivers and stream banks that carry excess floodwater & ft@didplains. A floodplain

or flood risk area is defined as the lowland and relatively flat area adjoining a river or stream. The terms
GolasS Tf22/B4 NIYyFR 28MEn NBTFSNJ G2 G4KS I NBF Ay GKS Ff;
greater chage of flooding in any given year. Floodplains are part of a larger entity called a basin or
watershed, which is defined as all the land draining to a river and its tributaries.

Flash Flooding, including Levee or Dam Failure

Flash floods, typically rapidly developing with little to no warning time, result from convective
precipitation usually due to intenseummer stormsor sudden releases due to failure of an upstream
impoundment created behind a dam, landslide, or leveestiFbpods are distinguished from regular floods
by a timescale of fewer than six hours. Flash floods cause the mostritaidd deaths as a result of this
shorter timescalgo respond to the rising waterd=looding from excessive rainfall Montana usudly
occurs between late spring and early fall.

Big Horn County, Rosebud County, and the Northern Cheyenne Tribe reservation do not currently have
FEMA approved delineated flood hazard risk areas or digital Flood Insurance Rate Maps (FIRMs) which
identify the floodplain. For the purposes of this HMR,eael 1 HAZUS analysis was run on both Big Horn
and Rosebud Counties to help identify flood risk hazard areas in the Northern Cheyenne Tribe reservation.
HAZUSDs a Gl$ased software program used to support risk assessments, mitigation planning, and
emergency planning and response. It provides a wide range of inventory data, such as demographics,
building stock, critical facility, transportation and utility lifeline, and multiple models to estimate potential
losses from natural disasters.

Location

The resrvation is bordered by the Rosebud Creek Watershed to the north and the Tongue River
Watershed to the east. The Tongue River Watershed includes the easteffifttvoof the reservation

and the trust lands located south of the exterior borddviajor rive's and creeks include Tongue River,
Rosebud Creek, Muddy Creek, Lame Deer Creek, and Cook Craédition, there are a humber of
tributaries to these rivers and creelsth over 100 unnamed small drainages and more than 250 stream
miles. There are no naral lakes in the reservation with most Ponds being seasonal or manriémteding

can occur throughout the Reservation as a result of snowmelt, widespread rainfall, or intense
thunderstorms. High soil moisture, frozen ground, and rainfall on melting sackgpcontribute to the

most severe floods. In addition, there is potential for flooding from daitare.

The following map shows the estimated flood hazard risk areas in the NCT reservation using a Level 1
HAZUS analysis.
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Figure33: NCT Flood Hazard Risk Areas
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The local planning team identified specific areas of concern at Birney and Saint Labre as they are located
near Walking Horse Creek and the Tongue River respectively and have experienced flooding. Route 566
between Birneyand Ashland has been overtopped by flood waters from Tongue River in the past.

FloodStudies andRisk Products

The Montana Department of Natural Resources and Conservation (MNRC) and the Federal Emergency
Management Agency evaluate and manage manydfi@ated resources. As of February 2022, MNRC

had prioritized funding for floodplain mapping projects for both Rosebud and Big Horn County; however
current maps were not available for this planning proc8$se United States Geological Survey (USGS)
devebped flood hazard maps for the reservation in the early 1900s; however, these maps were not
available during this risk assessment and were noted to be far out of date and do not meet current
regulatory standards for flood risk hazard mapping by FEMA. Howay MNRC and FEMA are currently
working to reevaluate flood risk in Rosebud and Big Horn Counties, USGS has expressed an interest to be
a part of the process and add additional products such as updating flood frequency and real time flood
map products ¢ host online for emergency decision makihgps://fim.wim.usgs.gov/fim).

Figure34: Montana DNRC Floodplain Mapping Plan
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Risk Mapping, Assessment, and Planning (Risk MAP) is a FEMA program that provides communities with
flood information and additional flood risk data (e.g. flood depth grids, percent chance grids, etc.) that
can be usd to enhance their mitigation plans and take action to better protect thegidents As of
February 2022, no portions of the planning area are currently undergoing flood risk mapping activities.

Flood Insurance Studies for Big Horn County and Rosatwuttyhave been developed by FEMA. Report

information is shown in the table below; however, the Northern Cheyenne Tribe Reservation was not
included in these reports.
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Table4l: Flood Insurance Study Information
ProDUCTD DOCUMENTNAME BFFECTIVBATE

300143000 Flood Insura_nce Study: Town of Lodge Grass and Big Horn C 03/02/1981
Montana Unincorporated Areas
30087CVO00A 'I:Irc;c;(i Insurance Study: Rosebud County, Montana and Incorpo 11/15/2019

Source: FEMA Flood Map Service Center

Historic Occurrences

The NCEI reports events as they occur in each community. A single flooding event can affect multiple

communities and counties at a time; the NCEI reports these large scalecoutty events as separate

events. The result is a single flood event which exists in both Rosebud and Big Horn Counties could be

reported by the NCEI as separate events. According to the R&H#Ash flooding events resulted in
$131000 in property damage, whi@4 riverine floaling events caused4$225,000n property damage.

USDA RMA data does not distinguish the difference between riverine flooding damages and flash flooding

damages. The total crop loss according to the RMA3¢ $00

Severaflood events have directly impacted the Northern Cheyenne Reservation. Available reports from

past events are described below.
M 1960s Flood; Lame Deer and Lame Deer Creek

The entire valley floor flooded in some areas. Culverts got jammed and backedsnpvitice

melt runoff. Limited physical damage reported due to lack of development in the area.

May 1978¢ Flooding along Tongue River at St. Labre and other development near Ashland
Widespread rain on saturated soils combined with snowmelt runoff ledigmificant flash
flooding. Part of widespread flooding in the Yellowstone River Basin on the Big Horn, Tongue, and
Powder Rivers and the Yellowstone River from Billings to Miles City. No reported property damage
estimates listed for the Northern Cheyenfeservation. People were evacuated; homes and
structures flooded. It had rained for 11 days on the Reservation prior to the flood crest. FEMA
provided nearly $4m in local aid.

June 200k Lame Deer

A large spring storm associated with a cutoff upper léwe| moved across the Northern Rockies

on the afternoon of June 6th through the morning of June7th. Thunderstorms developed by early
afternoon across northern Wyoming and southern Montana, with heavy rainfall beginning in
Sheridan, Wyoming and Carbon CtynMontana at 330pm and across much of southern
Montana by 6pm. By 9pm Wednesday evening, heavy rainfall became more widespread across
southern Montana and continued through the overnight hours. By mid morning on the 6th,
rainfall had ended across the iragted area. Runoff from areas upstream of Rosebud County and
the Tongue River Reservoir resulted in flooding downstream of the dame Deer was under 3

to 4 feet of water, with homes flooded, people stranded, and a propane tank floating in the street.
May 2011g Lame Deer

A Pacific low moved into the four corners region on the 17th and migrated northeast into the
Dakotas through the 22nd, bringing another round of heavy precipitation aided by a tap of Gulf
of Mexico moisture. Another system passed to 8wath on the 23rd and 24th, continuing the
precipitation across the area. A new-tithe daily precipitation record for Billings was set on May
24th. These two systems brought a total of 4 to 7 inches of precipitation to the area through the
25th. From May29th through May 31st, another Pacific storm system moved northeast through
the Billings Forecast Area, producing a half inch to 2 inches of precipitation across the area. A few
areas received close to 3 inches of precipitation. The culmination of pegmpi events resulted
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in historic flooding across the Billings Forecast Area. The Montana Department of Transportation
alone estimated over $36 million in damage to state and federal highways across the state of
Montana. Hundreds of homes and trailers amdiltiple businesses experienced flood damage.
There was damage to flood control dams. A persistent upslope northeast flow into the region
resulted in another round of locally heavy rainfall again on Mag@®8. An additional £ inches
of rainfall were ted, especially for the Beartooth and Big Horn Mountain foothill areas. This
resulted in prolonged or even renewed flooding in some locations through the end of the month.
Highway 212 was closed on Lame Deer Divide due to the road sliding down a rificabig
lowland flooding was also reported along Rosebud Creek. Sandbagging efforts were required on
the Tongue River to avoid flooding of homes in the St Labre and Ashland areas.

1 February 2012; Lame Deer
An unstable northwest flow aloft brought heavyimand snow showers to Eastern Big Horn and
South Central Rosebud Counties. In addition, 3 to 5 inches of snow fell over the higher hills. The
rain combined with the melting of snow on frozen ground resulted in minor flooding of low lying
areas during thafternoon of the 22nd through the morning hours of the 23rd. County officials
reported that minor flooding occurred across portions of Southern Rosebud County. Up to an inch
of rain had fallen along with several inches of snow over the higher hills. ifhialieng on frozen
ground, combined with snow melt, resulted in minor flooding of low lying areas. Several ice jams
were reported on Rosebud, Lame Deer and Muddy Creeks resulting in water over the roads in
some locations, as well as the main road intthen of Birney. In addition, an ice jam was reported
on the Tongue River and Hanging Woman Creek north and west of Birney. One rancher had to
rescue calves from a flooded area. Another rancher had a chicken coup flooded killing 4 hens, as
well as a straneld horse.

Average Annual Losses

The average damage per event estimate was determined based upon the NCEI Storm Events Database
since 1996 and number of historical occurrences. This does not include losses from displacement,
functional downtime ,economic loss, injury or loss of life. Flooding caused a total average3%35000

in property damages and?®,486in crop losses per year for the planning area.

Table42: Flooding Losses

AVERAGH TOTAL AVERAGE AVERAGE
HAZARD  #OF ToTALCROP
TvoE  BvEnTs  EVENTSER PROPERTY ANNUAL LOS8 ANNUALCROP
YEAR Los$ PROPERTMOSS Loss

FLASH

FLooD 28 1 e $5,000 $494,700 $22,486
H.ooD 24 0.9 $4,225,000 $162,500

TOTAL 52 2 $4,355,000 $166,731 $494,700 $22,486

Source: 1 NCEI (1996-2021), 2 USDA RMA (2000-2021)
Extent

The NWS has three categories to define the typical severity of a flood once a river reaches flood stage as
indicated inTable43.
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Table43: Flooding Stages

MINORELOODING Minimal or no property damage, but possibly some public threat
inconvenience

Some inundation of structures and roads near streams. S®raeuations of

people and/or transfer of property to higher elevations are necessary

Extensive inundation of structures and roads. Significant evacuatior

people and/or transfer of property to higher elevations

MODERATELOODING

MAJORHLOODING

Source: NOAA, 20175
The following figure shows the normal average monthly precipitation for the planning area, which is
helpful in determining whether any given month is above, below, or near normal in precipitation. The

most common month for flooding within the planning areainsJune The planning area is likely to
experience minor to moderate flooding regularly.

Figure35: Average Total Precipitation

2.7

2.5

1o 1.29 1.24

0.54
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Source: WRCC

Nati onal Weather Service. 2017. #fAFlood Safety.o http://www.fl oodsaf
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Figure36: Flood Events by Month
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National Flood Insurance Program

The NFIP was established in 1968 to reduce flood losses and disaster relief costs by guiding future
development away from flood hazard areas where feasible; by requiring flood resistant design and
construction practices; ahby transferring the costs of flood losses to the resident of floodplains through

flood insurance premiums. In return for availability of federddbcked flood insurance, jurisdictions
participating in the NFIP must agree to adopt and enforce floodpginagement standards to regulate
RSOSt2LIYSyid Ay &aLISOALE FE22R KFETIFNR FNBFa o{CIl!0
the Northern Cheyenne Tribe does not participate in the NFIP. The local planningvikaavisit NFIP
participationonce floodplain mapping efforts are completed through Montana DNRC.

Probability

The NCEI report24 flooding and28 flash flooding events from January 1996 Becember 2021 in
Rosebud and Big Horn Counti&ome years had multiple flooding events. The following figure shows the
events broken down by year. Based on the historic record and reported incidents by participating
communities, there is &4 percent probability that flooding will occur annuallytirese two countie$14

out of 26 years with a reported event)
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Figure37: NCEI Flash Flood and Flood Events by Year
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Based on this historical record, the annual probability of flooding occurring in the futlilecly

Flood Impacts from Dam Failure

Floodwaters may arise from heavy precipitation, high water flows in rivers, or from a sudden release due
to dam failure on upstream portions of waterways. Dam failure, as a hazard, is described as a structural
failure ofa water impounding structure. Structural failure can occur during extreme conditions, which
include but are not limited to:

Reservoir inflows in excess of design flows

Flood pools higher than previously attained

Unexpected drop in pool level

Pool neamaximum level and rising

Excessive rainfall or snowmelt

Large discharge through spillway

Erosion, landslide, seepage, settlement, and cracks in the dam or area

Earthquakes

Vandalism

Terrorism

To T o Do To Do To o Do I

Dam safety experts have classified dams by the potential Hagaeh poses to human life and economic
loss. The following are classifications and descriptions for each hazard class:
1 Minimal Hazard Potentiat failure of the dam expected to result in no economic loss beyond the
cost of the structure itself and losspancipally limited to the owner's property.
1 Low Hazard Potentialfailure of the dam expected to result in no probable loss of human life and
in low economic loss. Failure may damage storage buildings, agricultural land, and county roads.
91 Significant Haard Potential- failure of the dam expected to result in no probable loss of human
life but could result in major economic loss, environmental damage, or disruption of lifeline
facilities. Failure may result in shallow flooding of homes and commercidirgslor damage to
main highways, minor railroads, or important public utilities.
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1 High Hazard Potential failure of the dam expected to result in loss of human life is probable.
Failure may cause serious damage to homes, industrial or commercial buildingsane
highways, or major railroads. Failure may cause shallow flooding of hospitals, nursing homes, or
schools.

According to the U.S. Army Corps of Engineers (USACE) National Inventory of Danase tB&8edams
located in Big Horn and Rosebud Cies Of those 342 are classified as low hazard, eight are significant
hazard, and nine are high hazafthere is one privately owned dam located within the reservation. Lost
Leg Dam is a low hazard dam built in 1968 and is located approximately elegsrsmith of Lame Deer.

There are High Hazard dams located throughout the State of Montigare38). A high hazard state
water project and state permitted dam south of the reservation is of concern to the local planning team.
Thisearthen dam, the Tongue River Dam, is owned and operatedhbyState of Montanaand was
constructedin 193 and rehabilitated in 1999. The dam is 93 feet high and 1,824 feet long. Total capacity
of the reservoir at the spill way crest is 79,071 aferet.

If the Tongue River Dam were to fail, impacts would betfebugh the Birney and Ashland areas in the
Northern Cheyenne Reservatiofll high hazard dams are required to be inspected at least once every
five years and to have an Emergency Operations Plan. The Tongue River Dam Emergency Operations Plan
describegpotential inundation from two different breach scenarios. One is a elgzather breach, or a
sudden breach from an earthquake or a piping failure. The second scenario is airglogad breach
resulting in the probable maximum flood for the Tongue RiV¥ée storminduced breach is the worst

case scenario, resulting in catastrophic wave height at Birney Day School of 44.8 feet within 5.5 hours and
a wave eight of 34.1 feet at Ashland within 8 houfd.ongue River Dam were to fail, the community of
Ashland would likely be entirely inundated and face catastrophic damape. potential for dam failure

on the Tongue River is low, based on past experience and the procedures and safeguards required at high
hazard dams, but the severity would be catastrophithanevent of failure or breach of the Tongue River
Dam.

No dam failure events have been reported in the planning area or from the Tongue River Dam. According
to a FEMA report in 2018, the leading problem for dams in Montana is due to failure of codugatel

pipe outlets®® In May 2020 Montana DNRC evaluated Tongue River Dam for feasibility of hydropower
development and determined the dam did not produce a favorable bewefit analysis for full analysis.

S6F E MA . December 2 Ghitpd/dnrcinbDgawidivisiangiwatlstmpetatamsaadaigamblications/DamsinMontanal2282018.pdf
SMontaa DNRC & Great We s t Engineering. Mtpy//dnre.rot.ad¥/divisidhdMeaterfoperations/doesfaesn & H
safety/publications/emrdropowdirochur&-5-20.pdf
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Figure38: Montana High Hazard Dam Map
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